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Abstract

Information technology plays an important role in making existing businesses more
efficient and effective. Moreover it offers the opportunity to create new business by
opening up new markets and introducing new products and services. The adoption of
information technology represents a huge problem to small business entrepreneurs.
Situation they are facing is different from larger corporations. Despite the extensive
benefits and opportunities that internet can offer to SMEs, most Iranian SMEs are
relatively reluctant as yet to take advantage of the internet and these firms with internet
access are using it minimally. The objective of this study is to develop an internet
adoption decision model for Iranian SMEs with the help of main behavioral theories by
identifying the factors influencing the adoption decision and actual usage of internet from
the perspective of decision makers.

Among different behavioral theories ,the behavioral model of TAM (Technology
Acceptance Model) was used as the base of the modified research model and its
foundation was on previous literature on technology acceptance and innovation adoption
research .The original constructs of TAM (perceived usefulness, perceived ease of use,
attitude, behavioral intention, actual behavior) were retained while the literature suggests
subjective norm, image, perceived risk and facilitating conditions to be useful
antecedents for internet adoption. Based on the literature, a modified TAM was
developed. Hypotheses were discussed in this study related to the theoretical relationships
between constructs and antecedents. Quantitative research approach was selected for this
thesis. Then measurements of constructs were developed according to prior studies.
Afterwards pilot test in three rounds were conducted. The data was gathered through
online survey. The response rate was 37.7%. After data filtering to eliminate invalid
responses the number of questionnaires decreased to 118. Structural Equation Modeling

using visual PLS has been employed to test the proposed research model.



Tests of significance for all paths were conducted using the bootstrap re sampling
procedure. The results of the structural path analysis of the research model provided
support to fifteen hypotheses. The results are consistent with theory of acceptance model.
Factors proposed as determinants of internet adoption: perceived usefulness, perceived
ease of use, facilitating conditions, perceived risk, image, subjective norm, attitude and
behavioral intention were found to be statistically significant. Finally, the implication of

this work to both researchers and practitioners has been discussed.
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Chapter 1

Introduction

1. Introduction

This chapter presents a brief background of this thesis, then describes several definitions
of small and medium enterprises (SMEs), also mentions benefits of internet adoption and
describes situation of internet adoption among SMEs. Then the research problem and

research purpose are defined. Finally, the organization of thesis is delivered.

1.1 Background

The beginning of the internet has been determined around 1995. Since the mid
1990s, commercial users and providers of information and communication infrastructure
have been involved in the growth of the internet, and worldwide traffic increased rapidly
making the internet an important new channel for commerce. In the last few years the
internet has emerged as an important medium of commerce. The global reach and

interconnectivity of the internet have spawned new business models and radically
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transformed existing ones. Before the internet became a widely used platform for
conducting e-business transactions, companies were already using other information and
communication technologies (ICT) infrastructures. These included electronic data
interchange (EDI), inter-organizational information systems (IOS) and public IT
platforms. (Jelassi and Enders, 2005) However the value creation potential of these
technologies was limited due to the high costs involved and the limited benefits that were
achieved. In fact Information and Communication Technologies (ICT) have changed the
ways in which enterprises work. Small and Medium sized Enterprises can benefit
tremendously from the internet adoption. some of the most important benefits are
promoting  products by direct and indirect advertising, easy access to potential
customers , having online sales and transactions, low cost communication ,decreasing the
time of product delivery, enhancing the company image and competitor’s performance
benchmarking , accessing to international markets, increasing market share, increasing
productivity, lowering the cost of margins for products and services, lowering the cost of
obtaining supplies, increasing the customer satisfaction and increasing the effectiveness
of information gathering.

In the policy agenda of the European Union the diffusion of ICTs has recently
received the highest priority. In fact most of the countries are trying to increase the
internet adoption among their SMEs. It is clear that SMEs in Iran can benefit
tremendously from internet, too. In fact, the internet can be the bridge for SMEs in
developing countries to overcome the drawback of distance from developed markets.
Despite the tremendous benefit that internet can deliver to SMEs , they are as yet
reluctant to improve their internet adoption level.

Before a technology is actually adopted, a decision making process should occur.
Technology adoption decisions on the organizational level not only impact the decision
maker’s usage of the technology, but also it can impact business processes, customer
relations and other employees. Thus it becomes important to understand the factors that
influence on the internet adoption decision for those individuals in SMEs who make the

adoption decision for the entire organization.
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1.2 Definition of Small and Medium Enterprise (SME)

There is no general definition for Small and Medium Enterprises. In fact, different
organizations use different definitions according to the enormous variety of criteria such
as profits, invested capital, balance sheet total, earnings, total capital, production and
sales volume, number of employees and turnover. In the following two of the most
popular definitions of SMEs have been mentioned. According to The European
Parliament (Europaparlamentet, 2000) SMEs are businesses with up to 500 employees,
net fixed assets of less than ECU 75 million, and no more than one third of their capital in
the hands of a larger company. Small and medium sized enterprises are defined by the
European Commission as independent enterprises that have fewer than 250 employees,
and an annual turnover not exceeding €40/£25 million or a balance-sheet total not
exceeding €27/£17 million and minimum of 75% of company assets owned by company
management. (Extract from the 96/280/EC, Commission Recommendation of 3 April
1996).

SMEs are estimated to account for 80 percent of global economic growth. Small
and medium enterprises are important to the economies of all countries. In fact they
contribute to economic growth, social cohesion and employment as well as regional and
local development (Scupola ,2002) .According to the Ballantine et al. (1998) 11% of
small and medium enterprises created within one year and 80% of all new small
businesses created within five years fail. SMEs “ have little ability to influence market
price by altering output; they have small market price by altering output, they have small
market shares and are unable to erect barriers to entry to their industry, they can not
easily raise prices and tend to be heavily dependent on a small number of customers.”
(Ballantine et al., 1998; cited by Scupola, 2002).According to the United Nations
industrial development organization (2003) SMEs have important role in the generation
of employment and poverty alleviation. They also have important effect on absorbing
redundant manpower as a consequence of privatization activities carried out by
governments. SME development promote democracy and a civil society, it stimulates

entrepreneurs to participate in the economic, political and social system of the country. In
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fact SMEs have their own characteristics which distinguish them from big companies.
For example one of the most important characteristics of SMEs is flexibility. Research
has found that small firms are perceived of as being significantly more flexible than large
firms. These enterprises have flat organizational structure and staff development is
limited. These characteristics make SMEs more flexible to environmental changes
(Levvy,1998). Also there are shorter communication lines between the enterprise and its
customers so SMEs can react in a quicker and more flexible way to customers’ enquiries.
(Levvy,1998). Welsh and White (1981), in a comparison of SMEs with their larger
counterparts found that SMEs suffered from a lack of trained staff and had a short-range
management perspective. They termed these traits 'resource poverty’. SMEs tend to have
a small management team (often one or two individuals), they are strongly influenced by
the owner, they have little control over their environment (Hill and Stewart, 2000).
Commissions of the European Communities (2001a, p. 5) mentions different reasons for
focusing on SMEs: 99% of enterprises in EU are SMEs. In most EU Member States they
make up over 99% of enterprises. SMEs generate a substantial share of GDP and ideas.

In order to select proper criteria for definition of SMEs in Iran, it is necessary to
mention that the “medium-sized firm” does not exist according to the law in Iran;
therefore, it is impossible to find any published official information or any agreed upon
definition for medium-sized .Approximately 96% of enterprises in Iran are SMEs. Since
1955, when the first ‘Economic Development Plan’ was launched in Iran, industries were
divided into two groups: ‘the artisan firms’ and ‘the large industries’. While artisan firms
were private, the large industries belonged to the government and were defined according
to the Economic Development Plans as enterprises with more than 500 employees.
(Ghanatabadi, 2005)

With respect to the lack of published information about the small and medium-
sized firms and the problems of accessibility to the correct data, the criterion in this study
is limited to the number of employees. Meanwhile, regarding lack of explicit definition
for medium-sized industries in Iran, and consistent with European parliament definition,
maximum 500 employees was defined as the upper limit for medium-sized firms in this

research.
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1.3 Benefits of Internet Adoption for SMEs

It is clear that internet can bring very important benefits and opportunities for
SMEs and subsequently for whole economic in the developing world. In fact it is no
longer an option for most SMEs to ignore the internet and take a ‘wait and see’ attitude.
Internet represents a chance for SMEs to compensate for their traditional weaknesses in
areas such as accessing new markets, undertaking research and promoting themselves
internationally. SMEs will also in particular benefit from the lowering of entry barriers to
markets as a consequence of e-business. According to Webb and Sayet (1998) the key
characteristics that a SME must have in order to become successful in the global
marketplace are:

e Ability to support a large element of their turnover being generated through

exports

e Being able to enter niche markets

e Utilizing a high degree of advanced information technologies

e Developing strong domestic and cross border partnerships and strategic

alliances

The internet supports all of these activities, directly or indirectly. The internet provides a
huge opportunity for the SME to re-engineer customer relationship, to create a cost
efficient one-to-one relationship with the customer and to bypass the requirements for
setting up elaborate distribution channels and establishing brand names. Poon and Strom
in 1997 indicate that internet can help SMEs to promote their products by direct and
indirect advertising. Enterprises will be able to have easy access to potential customers ,
having online sales and transactions, low cost communication ,decreasing the time of
product delivery, enhancing the company image and competitor’s performance
benchmarking.

The benefits of internet adoption that have been found by Abell and Limms
(1996) are accessing to international markets, increasing market share, increasing
productivity, lowering the cost of margins for products and services, lowering the cost of
obtaining supplies, increasing the customer satisfaction and increasing the effectiveness

of information gathering. The internet provides a unique platform for business activity.
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Firms will be able to conduct business in this new arena by describing various internet
business models such as commission, advertising, production, mark up, referral and
subscription based models. The new environment promises much to SMEs from internet
adoption, but the adoption levels have remained low (Poon, 2000). This is partially due to
lack of understanding of the benefits SMEs can achieve (Goode, 2002) and of unrealistic
expectations of benefits and the difficulties of evaluating them (Poon, 2000).

1.4 Internet Adoption among SMEs

There was a high growth rates both in productivity and employment in US
economy during the 1990s. On the other hand the productivity and employment growth
rate in European countries was not comparable in the same years. (Lucchetti and
Sterlacchini, 2002)

Earlier, faster and more widespread adoption of Information and Communication
Technologies in US business units and households and a greater propensity of consumers
to use the Internet for buying goods and services is the main reason for this difference.
With the Internet boom of the 1990°s it has been possible for the firms not only to
achieve similar efficiency gains at lower costs but also to enlarge the size of their
potential markets and find new opportunities for growing (Lucchetti and
Sterlacchini,2002)

In the policy agenda of the European Union the diffusion of ICTs has recently
received the highest priority (Commission of the European Communities 1999, 2000,
2001a) with particular emphasis on the adoption of e-business practices and digital
technologies among SMEs (Commission of the European Communities, 2001b, 2004). In
fact, e-business is often described as the SMEs’ gateway to global business and markets.
The number of SMEs with access to the internet is growing quite rapidly. When SMEs
operate a website (20-35%) of the cases, the overwhelming reason for this is the ability to
reach new and potential customers. Approximately 80% of SMEs in the US had access to
the internet by the end of 2000. Canadian federation of Independent Business research
shows that SMEs in Canada have keenly embraced the internet as a business tool. In the

first half of 1999, 61% of the business owners were connected to the internet and more
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than 80% of them use the internet for e-mail and obtaining business information. 18% of
SMEs report employing a website for outbound marketing and communications.
(Mehrtens et al., 2001)

In UK, SMEs state that the largest current and planned use of the internet is for

communicating with customers, followed by marketing, market research, communicating
with suppliers and sourcing products and services in 2000 .( Mehrtens et al. , 2001)
We can consider e-business as a gateway to global business and markets for SMEs.
Therefore, the conclusion of the Commission, shared (among others) by the European
Information Technology Observatory is that the only way for becoming a center of e-
business is using the internet as a leading edge business tool. Thus, the Action Plan
termed e-Europe, launched in 2000, includes a specific program to help European SMEs
to Go-Digital (the program’s name) to be implemented in the period 2001-2005. One of
the objectives of this program is developing a comprehensive scoreboard for measuring
the take-up of ICT and e-business by SMEs in EU Member States and across business
sectors. (Lucchetti and Sterlacchini, 2002)

Communication via e-mail and the Internet can help to improve external
communication, in either B2C or B2B contexts, and may reduce transaction costs,
increase transaction speed and reliability, and extract maximum value from each
transaction in the value chain. Asia as a whole appears less engaged in internet adoption
compared to the United States and Europe. A complete explanation of the lag must
include related problems that Asian countries have including lower personal computer
penetration, inefficiently managed telecom monopolies, language barriers, hierarchical
corporate cultures and bureaucratic governments (UNIDO, 2003).Crawford (1998) states
that lack of time, lack of awareness and a lack of business opportunities are the main
reasons for not using the internet. Despite the extensive benefits and opportunities of
internet, SMEs often come relatively late to Internet adoption in developing countries;

usually the first users are government agencies, academics and educated personal users.
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1.5 Research Problem

Approximately 96% of enterprises in Iran are SMEs. According to the study
which was conducted by United Nations in Islamic republic of Iran (2003) SME sector
has tremendous scope for growth and a great potential for generating new jobs in this
country. The economy of Iran is to a very large extent determined by large public and
quasi-public enterprises. In fact these enterprises control up to around 80% of the
economy. Although the great majority of the businesses in Iran belong to the category of
small and medium enterprises but there is a great dependency to the large enterprises.
Increasing the competitiveness of SMEs is very important in Iran. This country has a
great dependency on the export of oil and gas which account for up to 82.5% of the
country’s total exports. It is obvious that strengthening the SME sector of Iran is very
important for strengthening the economy by making it less dependent on oil and gas
exports (UNIDO, 2003).

As mentioned before Small and medium enterprises (SMEs) are one of the most
important sections for the economies of developing countries such as Iran. They can have
significant influence on the employment and economic growth of Iran. It is clear that
SMEs in Iran can benefit tremendously from internet. For example, internet is able to
provide opportunities for Iranian SMEs to compete with large enterprises in Iran and it
also can help them to be able to have competition in international markets. In fact for
Iranian SMEs, the internet can be the bridge for overcoming the drawback of distance
from developed markets .UN strongly recommends that the government of Iran should
help SMEs to expand. Government should help SMEs to recognize the positive impact of
ICTs, such as computer terminals, e-mail and the internet and their applications can have
on their business. Despite the extensive benefits and opportunities of internet and also
availability of inexpensive internet most Iranian SMEs are relatively reluctant as yet to
take advantage of the internet as a low cost introduction to e-commerce and these firms
with internet access are using it minimally (UNIDO, 2003).

The first action that should occur for the adoption of internet in SME is a decision
making process. An organization's decision to adopt an innovation is influenced by a

number of factors. Technology adoption decisions on the organizational level can have a
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wider implication, as they not only impact the decision maker’s usage of the technology,
but also it can impact business processes, customer relations, and other employees. The
decision makers (usually CEOs, IT managers) often have important role in the adoption
of internet by SMEs. Most of the SMEs have a single decision maker or a relatively small
number of employees in the decision making role. (Mehrtens et al., 2001).

Internet adoption can be regarded as a strategic decision, Therefore intuition and
personal opinions of managers in SMEs play a very important role in strategic decision
making regarding the extent of internet use (Walezuch, 2000). Thus, it becomes
important to understand the adoption decision for those individuals in small to mid-sized
businesses that make the adoption decision for the entire organization from the
perspective of decision makers. So, the investigation of underlying beliefs of key decision
makers that is influencing the adoption decision and understanding the factors that

influence the decision makers of Iranian SMEs to adopt internet is important.

1.6 Research Objective

The objective of this research is to develop an internet adoption decision model
for Iranian SMEs with the help of main behavioral theories by identifying the factors
influencing the adoption decision and actual usage of internet from the perspective of
decision makers.

So, the research question of this thesis is:
‘What are the factors involved in the decision to adopt and actual usage of internet by

decision makers of SMEs?’

1.7 Organization of Thesis

This thesis is composed of five chapters. Chapter one provides a preview of this
thesis, including an introduction, research problem and research objectives .Chapter two

is theoretical review. Chapter three presents the research methodology. Chapter four
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provides the data descriptions, analysis and results. Finally the last chapter delivers the
conclusion.

Chapter One: This chapter presented a brief background, then described several
definitions of small and medium enterprises (SMEs), also mentioned benefits of internet
adoption and described situation of internet adoption among SMEs. Then the research
problem and research purpose were defined.

Chapter Two: Chapter two consists of literature review and frame of reference.
Literature review reviews selective literature on benefits of internet adoption for
enterprises and the theories of adoption behavior of IT, namely the TRA, TPB, TAM and
etc. Then it reviews other factors related to internet adoption which have been important
in other researches. The second part of chapter two is research frame work. In this section
original variables and external factors will be explained. Finally, Hypotheses within the
research framework are explicated.

Chapter Three: Chapter three determines the type of research. Then it explains
the measurement of constructs, pilot test, sampling and data collection method and at last
refinement and validation of the scale items.

Chapter four: Demographics and descriptive statistics, constructs reliability and
validity assessment and then results of hypotheses tests are delivered in this chapter.

Chapter five: Chapter five, the concluding chapter, presents a discussion of the
theoretical and practical implication of findings. A summary of the contribution of this

study, its limitations, suggestions, future research and conclusion are presented.
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Chapter 2

Theoretical Review

2. Theoretical Review

One stream of information technology researchers focuses on adoption of
technology by using intention or usage as a dependant variable. (Davis et al., 1989)
In fact researchers require a better understanding of why people resist using information
technologies in order to devise practical methods for evaluating technologies, predicting
how users will respond to them and improving user acceptance by altering the nature of
technologies and processes by which they are implemented. In the last several years,
some theoretical models for research in the adoption of information technology and
information systems (IT/IS) have been provided. Explaining user acceptance of new
technology is often described as one of the mature research areas in the contemporary
information systems literature (Venkatesh and Davis, 2000). Research in this area has
resulted in several theoretical models with roots in information systems, psychology and
sociology that routinely explain over 40% of the variance in individual intention to adopt.
(Davis et al., 1989)
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The first section of this chapter reviews the literature review related to this thesis then in

the second section the frame of reference is delivered.

2.1 Literature Review

In this section the literature review related to this thesis is delivered. First, this
section reviews information technology adoption literature and identifies factors relevant
for studying internet adoption. It also aims to give a basic knowledge of benefits of
internet adoption for SMEs and technology models based on diffusion and adoption
theories on information technology including TRA (Fishbein and Ajzen, 1980) , TAM
(Davis,1989) ,TPB ( Ajzen, 1991) and diffusion of innovation (Rogers, 1995). Then it
reviews some of the important factors to the internet adoption and describes the factors

which have influence on internet adoption which have been found by several researchers.

2.1.1 Benefits of Internet Adoption for SMEs

It is very clear that SMEs can benefit tremendously from internet and e-
commerce. Some of the main benefits of internet adoption such as increasing revenue and
decreasing costs, market expansion, enhancing company image, improving competitive
position and also improving Customer Relationship Management (CRM) have been

explained in the following.

2.1.1.1 Increasing Revenue and Decreasing Cost

Information and Communication Technologies (ICT) have changed the ways in
which enterprises work. The communication and information revolution, combined with
the application of Moore’s Law and the increasing competition have led to the
plummeting of global communication costs such as the cost of telephone bills, fax, postal
service, order getting, order processing, promotion and advertising. Also, ICT can help

SMEs to reduce the searching, marketing, interaction, transaction, advertising costs and
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creating new business opportunities, timely access to information from websites and
communication efficiency improvement.( Poon and Swatman, 1997)

Moreover, ICT can help enterprises to reduce inefficiency in the use of capital and
labor, for example by reducing inventories and the more customers or firms are
connected to the network, the greater the benefits. Also, according to another study which
was conducted by Abell and Lim in 1996 internet can help SMEs to increase their
productivity, decreasing the cost margins for products and services and finally decreasing

the cost of supplies.

2.1.1.2 Market Expansion

The internet is a unique medium which allows information to be accessed without
geographic location constraints. In other words, the internet makes it possible for
companies to break out of the relatively small market and compete almost without regard
for geography in new local and international markets. (Mehrtens et al., 2001)

According to Poon and Storm in 1997, internet can help enterprises to have a new sales
channel in order to have easy access to customers and have online sales and transactions.
Finally, internet helps firms to increase the market share of products and services (Abell
and Lim, 1996). In the other words, internet adoption enables SMEs to improve their
access to a wider range of customers, easy access to customers and decreases the barriers

to entry.

2.1.1.3 Enhancing Company Image and Improving Competitive Position

Internet can give SMEs a better chance to compete in their markets and evolve as
a vital resource with which companies can upgrade their capabilities and grow their
businesses. Indeed in some cases it is a competitive necessity for survival reinforcing the
competitive advantages of speed and flexibility. In fact, it helps SMEs to manage their
resources better than before. It can omit the time consuming processes of enterprises such

as bureaucracy. It can increase the efficiency of back office functions. SMEs will be able
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to have better relations with their customers. Also firm performance, in terms of
increased market share, expanded product range, customized products and better response
to client demand will be improved with the help of IT adoption.

Furthermore, internet provides the opportunity for SMEs to compete on equal
terms with larger organizations. Also use of the internet enables these enterprises to
improve their access to a wider range of customers. (Poon, 2000)

Some of the other benefits of information technology adoption are:

e Reinforcing the competitive advantages of speed and flexibility

e facilitating international benchmarking (Poon and Storm,1997)

e enhancing evaluation and problem solving activities

e obtaining know how through discussion with others ( Poon and Swatman,

1997)

e competitor’s performance benchmarking

e creating an up to date image ( Poon and Swatman, 1997)

e increasing visibility (web can be seen as a place where the home page is a

shopping window (Scupola,2002) )

Internet can help to reduce inefficiencies resulting from lack of co-ordination
between firms in the value chain. Furthermore, extensive use of ICT can allow micro-
enterprises with ideas and technologies to remain small and profitable, and some micro-
enterprises have generated substantial global sales by exploiting their intellectual
property over the Internet. All of these benefits can help SMEs to improve their position

in the market and also enhance their image.

2.1.1.4 Improving Customer Relationship Management (CRM)

According to Abell and Lim (1996) internet adoption in enterprises leads to
greater customer satisfaction. In fact, SMEs can get the greatest benefit from internet
from improved customer relationship management. The internet permits companies to
practice one-to-one marketing. It is a powerful way to prospect for, connect with, and
retain single customers. It helps SMEs to manage their resources better than before. It can

omit the time consuming processes of enterprises such as bureaucracy. It can increase the
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efficiency of back office functions. SMEs will be able to have better relations with their
customers. Customer relationships can be built or strengthened through the improved
convenience of on demand access to key information. Internet helps businesses to do
their communication within and among firms faster than before. For example a website
that provides information on products or services can enhance the quality of a firm’s
services to customers and attract new customers. Also the company will be able to collect
information on customers’ needs in order to use it for product development or innovation.
It can have an e-mail for having a direct link and an easy to access contact point. It is
available 24 hours a day. In the other words, internet can help enterprises to improve the

quality of their services.

2.1.2 Internet Adoption

Several models of internet technology concerning business maturity in e-
commerce have been proposed. These reflect an expectation that companies will move
from relatively simple use of the internet to higher levels of e-commerce. For example in
a study which was conducted by Grant in 1999 the stages of maturity in e-commerce
have been defined in five stages of immaturity, on the internet, having business strategy,
ready to implement and finally integration and effective e-commerce. Enterprises which
are at the first level are not aware of the potentials of the Internet in general. In the
second level the businesses are on the Internet, in terms of using electronic mail, using
the Web to gather information; they might have a simple web site. At this stage such a
site would typically be an on-line brochure, without any interactivity. Third stage is about
having a definite business plan for e-commerce, but not yet be ready to implement them.
The obstacles may be many and varied. The technology may be lacking; the costs may be
currently too high but expected to fall; there may be a lack of expertise within the
business. At the fourth stage the business is ready for implementation of an ecommerce
strategy. At the final level the fully e-commerce mature business will have information
and communication technology, including their Internet use and web sites, properly

integrated with their business processes and information flows.
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Although internet offers companies a wide range of application opportunities
there is a lack of any established criteria for measuring the use of internet. For example,
Avlonitis and Karayanni in 2000 measured internet adoption by the most popular internet
services of email, usenet, file transfer protocol (ftp) and the www. In another study of 80
enterprises located in 6 European countries, Dutta and Evrard (1999) measured internet
usage in the following categories: communication, information search, marketing,
business with partners and business with customers. In another study which was
conducted by Kula and Tatoglu in 2003 they measured internet adoption by frequency of
internet usage in email, browsing company homepage, market and product research,
exchange of information with clients, usenet, receiving orders from clients, placing orders
to suppliers, intra-company communication, medium of payment, Ftp, placing job

recruitment advertisement and finally video conferencing.

2.1.3 Technology Adoption

Diffusion of innovations is one of the theories frequently applied in information
system adoption researches. This theory discusses adoption from various aspects

including innovation characteristics, adopter characteristics and the adoption process.

2.1.3.1 Diffusion of Innovations

Before describing this theory, describing the innovation word would be helpful.
“An innovation is an idea, practice, or object that is perceived as new by an individual or
other unit of adoption" (Rogers ,1983). This means that a product that is perceived as
new to an individual does not necessarily have to be new on the market. The internet is an
example of a significant technological innovation. Diffusion of innovations is a theory
frequently applied in information system adoption research based on synthesis of a
considerable body of adoption research. Rogers formulated the general theory to explain
adoption of various types of innovations (Rogers, 1995). The theory discusses adoption

from three aspects: innovation characteristics, adopter characteristics and the adoption

25


http://www.In

process. According to this theory a potential adopter passes through certain stages before
decision is made on whether to adopt or reject an innovation.

Rogers has been one of the researchers who has focused upon the adoption
process, which he defines as “the process through which an individual or other decision-
maker unit passes from first awareness of an innovation, to forming an attitude toward
the innovation to a decision or rejection to implementation of the new idea, and to
confirmation of this decision” (Saljoughi, 2002)

Following five stages of innovation decision process according Rogers have been
described:

1- Awareness: Socio-economic characteristics, Personality variables and communication
behavior all relate to innovativeness. Innovativeness is the degree to which an individual
or other adoption unit is relatively early in adopting new ideas compared to other
members of a system (Roger 1995, p.252).

2- Persuasion: The potential adopter’s attitude towards the innovation is formed in this
stage. By anticipating and predicting future use satisfaction and risk of adoption, the
potential adopter develop positive or negative attitudes to the innovation, which play
important role of modifying the final decision. Perceived attitudes of an innovation as its
relative advantage, compatibility and complexity are especially important here (Roger
1995, p. 167). This construct is very important.

3- Decision: The decision stage occurs when an individual engages in activities that lead
to adoption or rejection of the innovation. In this stage the adopter starts to actively seek
out information about the innovation that assists the decision making.

4- Implementation stage: In this stage, mental information processing and decision
making come to an end, but the behavioral change begins.

5-Confirmation stage: After the adoption of innovations, the adopter keeps evaluating the
results of his decision. If the level of satisfaction is significant enough, the use if
innovation will continue; however, it is also possible that the rejection occurs after

adoption. In the latter case, the reverse of previous decision is called “discontinuance”.
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Figure 2.1: Innovation Decision Process

Diffusion of innovations determines five innovation characteristics that affect the
adoption. (Rogers, 1995)

Relative Advantage: The degree to which an innovation is perceived as better
than the idea it supersedes. The degree of relative advantage may be measured in
economic terms, but social-prestige factors, convenience, and satisfaction are also
important components.

Compatibility: The degree to which an innovation is perceived as being consistent
with the existing values, past experience, and needs of potential adopters. An idea that is
incompatible with the values and norms of a social system will not be adopted as rapidly
as an innovation that is compatible.

Complexity: The degree to which an innovation is perceived as difficult to

understand and use. Some innovations are rapidly understood by most members of a
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social system; others are more complicated and will be adopted more slowly. New ideas
that are simpler to understand will be adopted more rapidly than innovations that require
the adopter to develop new skills and understandings.

Trialability: The degree to which an innovation may be experimented with on a
limited basis. New ideas that can be tried on the installment plan will generally be
adopted more quickly than innovations that are not divisible.

Observability: The degree to which the result of an innovation are visible to
others. The easier it is for individuals to see the results of an innovation, the more likely
they are to adopt it.

Research has suggested that only the relative advantage, compatibility, and
complexity are consistently related to innovation adoption (Agrawal and Prasad,
1998).Tornatzky and Klein (1982) conducted a research on 75 articles on information
system research and concluded that three of innovation characteristics including ease of
use and relative advantage and compatibility appear as constant determinants of adoption.
Based on this research Moore and Benbasat in 1991 developed diffusion of innovations
theory by adding few constructs. The modified model’s name was PCI model(figure 2.2).
This model includes relative advantage, compatibility, ease of use (the reverse phrase of
complexity) and triability exactly like the diffusion of innovation theory. They separated
image from relative advantage construct of Roger’s model. Image was meant as the
degree to which use of an innovation is perceived to enhance one’s status in one’s social
system. Also, they divided observability construct of Roger to visibility and
demonstrability. Finally, they added voluntariness construct as the degree to which use of
the innovation is perceived voluntary.

Different innovation characteristics have been found to affect the initial and
continuous adoption decisions. Agrawal and Prasad (1997) in a study of www adoption
noted visibility, compatibility, triability and external pressure were the most important

factors affecting current use.
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Figure2.2: PCI Model

According to (Mallat et al.,, 2004) in earlier phase of the adoption where
uncertainty about the innovation is greater, potential adopters tend to evaluate a richer set
of innovation characteristics to reduce the uncertainty and to aid the adoption decision of

innovation.

2.1.4 The Behavioral Adoption Theories

In this section first the modification of Technology adoption models for describing usage

behavior will be presented

2.1.4.1 Theory of Reasoned Action (TRA)

This theory has been used widely in technology adoption research. According to

this theory an individual’s intention to adopt an innovation is influenced by attitude
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toward the behavior and subjective norm and subsequently person’s behavior is
determined by his intention to perform the behavior. Figure 1 shows the relationships

among constructs in TRA.

Attitude toward
the behavior

A 4

Behavioral intention Behavior

Subjective Norm

Source : (Ajzen and Fishbein , 1980)

Figure 2.3: Theory of Reasoned Action (TRA)

The attitude toward performing the behavior is an individual’s positive or
negative belief about the performing the specific behavior. In fact attitudes are made up
of the beliefs that a person accumulates over his lifetime. These beliefs have been created
from experiences, outside information or self generated. However, only a few of these
beliefs actually work to influence attitude. These beliefs are called salient beliefs and they
are said to be the "immediate determinants of a person's attitude" (Ajzen and Fishbein
1980, p.63).

Subjective Norms are beliefs about what others will think about the behavior or in
the other words the perceived influence of social pressure on an individual to perform or
not perform the behavior. "The person's belief that specific individuals or groups think he
should or should not perform the behavior and his motivation to comply with the specific
referents." (Ajzen and Fishbein,1980). Fishbein proposed that variables not included in
the model can affect intention and, consequently, behavior.

Behavior, then, is the transmission of intention into action. It is necessary to say
that TRA is related to voluntary behavior. So, using TRA becomes problematic if the

behavior under study is not under full volitional control.

30




2.1.4.2 Theory of Planned Behavior (TPB)

The theory of planned behavior has been proposed as an extension of the theory
of reasoned action to account for conditions where individuals do not have complete
control over their behavior (1991). To deal with these problems, Ajzen (1991) extended
the theory of reasoned action by including another construct called behavioral control to
predict behaviors in which individuals have in complete volitional control. The extended

model is called the theory of planned behavior.

Behavioral [ | Attitude toward
Beliefs the behavior
Normative Subjective Norm .| Intention .| Behavior
. _» Ll »
Beliefs
Control L, Perceived Actual
Beliefs Behavioral - Behavioral
Control

Source: ( Ajzen ,2002)

Figure 2.4: Theory of Perceived Behavior (TPB)

It consists of 5 concepts. As in the TRA model, it includes behavioral attitudes,
subjective norm, intention to use and actual use. The components of behavioral attitude
and subjective norm are the same in TPB as in TRA. In addition, the model includes
behavioral control as a perceived construct. Intention is an indication of a person's
readiness to perform a given behavior, and it is considered to be the immediate
antecedent of behavior. The intention is based on attitude toward the behavior, subjective

norm, and perceived behavioral control, with each predictor weighted for its importance
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in relation to the behavior and population of interest. Behavior is the manifest, observable
response in a given situation with respect to a given target.

Actual behavioral control refers to the extent to which a person has the skills,
resources, and other prerequisites needed to perform a given behavior. Successful
performance of the behavior depends not only on a favorable intention but also on a
sufficient level of behavioral control. To the extent that perceived behavioral control is
accurate, it can serve as a proxy of actual control and can be used for the prediction of
behavior.

Perceived behavioral control refers to people's perceptions of their ability to
perform a given behavior or in the other words the degree to which an individual feels
that the decision to perform or not perform is within his control. It encompasses two
components. The first component is "facilitating conditions" representing the resources
required to use a specific system. Examples of such resources are time, financial
resources or other ICT-related resources. The second component is self-efficacy; that is
"an individual's self-confidence in his/her ability to perform a behavior" (Taylor and
Todd, 1995, p. 150).

TPB and TRA have both been criticized for not suggesting operational
components or determinants of behavioral attitudes, subjective norm and, to some extent,
behavioral control. To meet some of this criticism, many researchers have suggested
specific components or determinants of the attitudinal concepts of the TPB-model. For
example, Battacherjee (2000) suggests incorporating the TAM model (which will be
described in the next section) in TPB with perceived usefulness and user friendliness as
the determinants of attitudes towards use. He also suggests subjective norm may be
determined by external and interpersonal influence, and that the two components of
perceived behavioral control may also be treated as the determinants of behavioral
control.

Taylor and Todd (1995) suggest what they term a decomposed TPB which also
includes the TAM model in the attitudinal part of TBP. However, they also include
compatibility as a third determinant of attitude towards use, mainly inspired by the

diffusion theory of Rogers (1995).Finally, the decomposed TPB suggests self efficacy,
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resource facilitating conditions and technology facilitating conditions are the most

relevant determinants of behavioral control.

2.1.4.3 Technology Acceptance Model (TAM)

Another frequently model that is used in adoption of information system research
is Davis’s 1986 Technology Acceptance Model (Davis,1986). It has been extensively
applied and utilized in the studies of technology adoption and diffusion at individual
levels (Davis, 1989; Agarwal and Prasad, 1999; Venkatesh and Davis 2000).This model
is an adaptation of TRA specifically tailored for modeling user acceptance of information
systems. It provides a basis for tracing the impact of external factors on internal beliefs,
attitude and intention. (Davis et al., 1989)

According to TAM an individual’s behavioral intention to use a technology is
determined by two beliefs: perceived usefulness and perceived ease of use. The perceived
usefulness means a person’s perception of using an information system that benefits him
or her in an organizational context. The other construct, Perceived Ease of Use, was
defined by Davis et al. (1989) as the degree to which the prospective user expects the
target system will be free of effort .Even though both PU and EOU were significantly
correlated with usage, Davis' findings suggest that PU mediates the effect of EOU on

usage.

Perceived
Usefulness \\A
A
External - .
Variables Attitude ,| Behavioral L, Actual Use
Intention

\

Perceived Ease
of Use

Source: (Davis, 1986)

Figure 2.5: Technology Acceptance Model
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TAM claims that actual use is determined by behavioral intention and
subsequently behavioral intention is determined by attitude or in the other words
behavioral intentions are influenced indirectly by external variables through perceived
ease of use and perceived usefulness. Usage is determined by behavior intention to use a
system, which is jointly determined by a person’s attitude towards using the system and
its perceived usefulness. This attitude is also jointly determined by both perceived ease of
use and perceived usefulness. In addition, both perceived usefulness and perceived ease
of use were influenced by external variables. Consequently, the technology acceptance
model is considered relevant in studying the acceptance and adoption and use of a wide
range of ICT-based services, including electronic commerce services. TAM is one of the
most influential research models in studies of determinants of information system /

information technology adoption (Chau, 1996).

2.1.4.4 Comparison of TPB and TAM

In a research which was conducted by Mathieson in 1991, two models of TAM
and TPB were compared. According to his research there are three main differences
between them. First, there are varying degrees of generality between them. TAM assumes
that beliefs about usefulness and ease of use are always primary determinants of the
user’s decision to use the innovation whereas the beliefs that are involved in TPB are
specific to each situation. So, TPB is more difficult to apply across diverse user contexts
than TAM. Second, TAM does not explicitly include any social variables whereas TPB
does. The third major difference between TAM and TPB is their treatment of behavioral
control, referring to the skills, resources and opportunities. The only such variable in
TAM is perceived ease of use. It is clear that perceived ease of use in TAM refers to the
match between the respondent’s capabilities and the skills required. So, TAM’s ease of
use construct consists of behavioral control but only the internal control beliefs.
Mathieson found that both models explain intention well but TAM explained attitude
much better than TPB, also TAM is quick.
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According to Igbaria et.al in 1997, TAM is believed most robust and influential
among different models in IS/IT adoption behavior. (Lu et al., 2003)
According to Sun (2003) TAM performs well against alternative models such as the
Theory of Reasoned Action and the Theory of Planned Behavior. The results of study
which was conducted by Chau and Hu in 2001 revealed that TAM was superior to TPB in

explaining the physicians’ intention to use telemedicine technology.

2.1.5 Modified TAM Model

Several studies have confirmed the explanatory power of TAM in relation to

various types of IT. (Davis, 1989 ; Davis et al. ,1989; Mathieson, 1991 ; Venkatesh,
2000)
There is a continuous discussion in user acceptance and adoption research field on
whether the TAM is explanatory enough or whether additional factors should be included
in the model to obtain a richer explanation of technology adoption. (Taylor and Todd,
1995)

Several researchers such as Legris et al. (2003) suggested that TAM needed to be
given additional variables to provide stronger model. The original TAM model has been
modified by the variables of perceived ease of use and perceived usefulness. For
example, self efficiacy has been found as an important antecedent for ease of use.
(Agrawal et al., 2000; Vankatesh and Davis, 1996). Agrawal and Prasad in 1999 added
prior experience with similar technology use and demographic such as age or education
or gender to TAM.

Another approach to improve the main TAM has been extending the model with
innovation characteristics which have been adopted from diffusion of innovation theory.
Several researches have noted that the perceived usefulness and ease of use beliefs in
TAM are very similar to relative advantage and complexity construct in diffusion theory
respectively. (Venkatesh and Davis, 1996)

In TAM the subjective norm was originally excluded for lack of empirical support.
(Davis, 1989) but later version of TAM include it in the model again. Gefen et al. (2003)
augment the TAM with the concept of trust and suggest trust as a third belief in addition
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to ease of use and usefulness in predicting electronic commerce adoption. Another
variable that some of the researchers have added to TAM model is facilitating conditions.
Facilitating conditions are believed to include the availability of training and provision of
support. This factor originally provides two dimensions: technological and financial
resources. This variable was tested in a number of technology acceptance studies and
empirical support was found for the proposed effect on perceived usefulness or perceived
ease of use (Taylor and Todd, 1995; Venkatesh, 2000). Several researchers have declared
the support for the effect of social norms on behavior (e.g. Venkatesh and Davis, 2000).
In another study which was conducted by Vankatesh and Davis in 2000, factors such as
subjective norm, image, job relevance, output quality and result demonstarbility were

added as the antecedents of perceived usefulness to the main TAM model.

2.1.6 Summary of Other Factors Related to Internet Adoption

According to the large amount of studies that have been conducted, SMEs are
likely to consider numerous factors when thinking about the internet adoption. In this
section, several factors that have positive or negative influence on information
technology adoption will be reviewed. It is necessary to say that these researchers haven’t
applied any of adoption models that have been mentioned before.

Although firms are encouraged to adopt IT due to the positive impacts on
competitiveness, in practice there are some obstacles to IT adoption among SMEs.
Barriers are very important in understanding the adoption behavior of small businesses.
Scupola (2002) determines the barriers of EDI adoption (Electronic Data Interchange is
an important example as it has similarities to the internet in that EDI provides an
electronic link with customers. So, maybe we can benefit from some of these factors) in
SME:s as follow: Perceived costs such as financial investment, administrative changes the
time it takes to put the system in place. Organizational readiness such as skills and
knowledge of the technology, internal IT support, support from external parties such as
IT vendors and External environment such as government regulation, Trading partners,
etc. On the other hand, According to this study which was conducted by European SMEs

did not consider the start up and running costs of internet commerce to be excessive and
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also SMEs believe that if they want to improve their competitive advantage they should
make investment in internet commerce.

Some SMEs fear to put their product portfolio on the internet because they think
by doing this maybe they decrease their firm’s competitiveness by giving away useful
information to their competitors, so they don’t have enough trust on internet applications.
Hawks (2004) states the barriers of internet adoption among developing country’s firms
are lack of telecommunication infrastructure, cultural barriers, lack of qualified staff to
develop, lack of skills among customers needed in order to use the internet, low credit
card penetration. Scupola (2002) has approved the organizational readiness and also
found the government and especially the public administration has impact on the
diffusion of internet commerce. SMEs believe that the government and especially the
public administration should take the role of the change agent by being early adopters of
Internet commerce and by providing information targeted to SMEs about its potential
benefits.

Some of the significant barriers to the adoption of e-commerce are:
e Jow use of e-commerce by customers and suppliers

e concerns about security aspects of e-commerce

e concerns about legal issues

e high costs of computer and networking technologies

e uncertainty about the benefits of e-commerce for the company

e quality of telecommunications services for e-commerce

According to the reference (OECD, 2004), there is a wide range of reasons why
SMEs do not make more active use of the Internet and e-business. Reasons vary widely
among sectors and countries and are most commonly related to lack of applicability to the
business, preferences for established business models, and the kinds of electronic
transactions SMEs are involved in or wish to introduce (B2B or B2C). Common barriers
include: suitability for the type of business; enabling factors (availability of ICT skills,
qualified personnel, network infrastructure); cost factors (costs of ICT equipment and

networks, software and re-organisation, and ongoing costs); and security and trust factors
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(security and reliability of e-commerce systems, uncertainty of payment methods, legal
frameworks).

A recent survey of SMEs with fewer than 250 employees in 19 European
countries in 2001 showed that around 40% do not use the Internet for selling because
they consider that Internet e-commerce does not suit their type of business and/or
products .Other reasons for not conducting on-line sales include lack of personnel with
appropriate ICT skills (20%), concerns over unbalanced costs and benefits, insufficient
customer access to Internet (9%)and technology concerns, such as on-line
security.( European commission, 2002a)

SMEs may have more difficulties, compared to larger firms, in finding an e-
business case applicable to them because of the lack of the time, information and
knowledge. They may wish to retain their current business model and avoid the risks
associated with new investments and new business models. Strong links with customers
and suppliers along the value chain as well as the lack of competition in the related
market may also discourage businesses from introducing new business models which
would threaten existing transactions channels. (OECD, 2004)

Meherten et al.(2001) states that the firms that adopt Internet and e-commerce are
likely to have within the firm someone who has a reasonable amount of knowledge of the
specific technology and/or technology in general. A study of small ICT companies with
3-80 employees suggests that the Internet was adopted by firms with personnel who
understand the technology. SMEs may also lack managerial understanding and skills for
e-business. Successful integration of e-business requires many firms to restructure their
business processes, to change organizational structures and to redefine their core
competence and positions in the value chains. So, e-business tools cannot be successfully
introduced and implemented without the visionary power and strategic decisions about
how to apply ICT technologies for their business processes. However, SMEs lag behind
larger firms in terms of internal managerial capabilities, usually having no CIO (Chief
Information Officer) who can plan and implement e-business strategies for them. The
professional advice of IT and e-business consultants can help them, but SMEs may not
easily have access to them because of relatively high cost. (OECD, 2004)Internet access

prices are a key determinant of Internet and e-commerce use by individuals and
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businesses. Most SMEs will not adopt e-commerce if the benefits do not outweigh the
costs of developing and maintaining the system. The issue is costs relative to benefits
expected, not cost itself.

Nevertheless, SMEs are generally concerned about the costs of establishing and
maintaining e-commerce since they generally suffer from budget constraints and are less
sure of the expected returns on the investment (OECD,2004) Some SMEs may adopt a
simple Web site without any e-commerce function if the cost of basic Internet use is well
within their marketing budget. For example, in Iran, typical Internet charges a year for a
domain name (i.e. Web site address) and a month for Web site hosting are low compared
to traditional advertising in printed media .Some of the costs in internet adoption for
SMEs include website maintenance, telephone charges, ISP charges/website hosting,
responding to e-mails. The availability of a wide range of Internet connections and other
communication services, preferably at competitive prices, is very important in that it
allows small businesses to choose different and appropriate services according to their
specific needs and (initial) expectations from on-line activities. Fixed telecommunication
networks are likely to continue to serve as the primary means of Internet access for many
SMEs because of their relatively lower cost. The basic telecommunication infrastructure
is in place in Iran. Availability of broadband connections may affect SMEs’ decisions to
adopt e-commerce. Broadband faster speeds improve the overall on-line experience for
both individuals and businesses, encouraging them to explore more applications and
spend more time on line (OECD, 2001b). Slow Internet connections and data transfer
have in fact discouraged some SMEs from adopting Internet: a majority of SMEs with
10-249 employees in Austria, Greece, Italy, Luxembourg, Spain, Portugal and the United
Kingdom indicated excessively slow or unstable data communication as a major barrier
to Internet use .(Scupola ,2002)

For contracts involving large transactions, as in B2B commerce, a firm needs to
be confident about its client’s credibility, and a simple Web site is unlikely to convince
new buyers and suppliers to begin to conduct business with most SMEs. Moreover,
consumers who use credit cards for on-line transactions are highly concerned about

security, protection of credit-related information and secure system firewalls. As more
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on-line clients demand secure transaction environments, SMEs are likely to face
increasing costs for system protection and security measures (Phillips, 2002).

Some of the obstacles in internet adoption among Singaporean, Brazilian and
Chinese SMEs consist of need for face to face interaction according to their culture,
concerning about privacy of data or security issues, customers do not use the technology,
difficulty in finding staff with e-commerce expertise, low rate of credit card use in the
country, cost of implementing website, making needed organizational changes, cost of
internet access, inadequate legal protection for internet purchases. (OECD, 2004)

For some SMEs sophisticated in the use of e-commerce, the barriers mentioned
above may be unimportant. But they may face other challenges as they change their
management and organizational structures and restructure business processes to make
better use of the Internet and the potential of e-business. The OECD’s EBIP (Electronic
commerce Business Impacts Project) study undertook in-depth interviews with 217 firms
that were early adopters of Internet and e-business strategies (OECD, 2002a). This cross-
country, cross-sector study showed that firms view competence factors (e.g. management
attitudes, skill levels, training) as the most positive factors for them to successfully adopt
e-business strategies and these factors were mostly favorable for them. Technology
factors (e.g. how to ensure interoperability with different e-commerce systems, network
reliability and flexibility) were also highly favorable for them and were of less concern
than competence factors. Cost factors (cost of reaching customers, cost of engaging in e-
commerce, telecommunication costs) were also seen as largely positive for adopting
firms when compared with benefits from e-commerce and e-business. On the other hand
confidence factors (e.g. brand image, transaction security, legal structures, IPR issues)
were of lower concern on average but were more often seen as being negative,
particularly in areas such as protection of IPRs and general legal structures.

The adoption and use of Internet and e-business strategies depend on sector
characteristics. The products of services like tourism, which are intangible in nature and
have high information content, are well-suited for purchase over the Internet. Barriers to
Internet commerce also vary among sectors. SMEs have been slower than larger firms to

adopt Internet and e-business strategies despite the potential benefits.
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Governments should also ensure open and competitive telecommunication
markets so that SMEs can choose among various technologies and services for high-
speed Internet access. While some large firms use directly connected leased circuits for
broadband applications, smaller enterprises are likely to prefer technologies using a
traditional telephone line, such as DSL, as these generally represent the initial
opportunity for SMEs to obtain affordable higher speed Internet connections (OECD,
2001b).

Governments have implemented various e-business and Internet programs
focused on SMEs. Three new directions are emerging in such policies. These are in
addition to initiatives that aim at facilitating the participation of SMEs in e-business value
chains rather than simply encouraging them to adopt e-commerce. First, the policy focus
needs to shift to the wider concept of e-business (which includes a range of internal and
external activities). These encompass R&D, planning, marketing and sales, invoicing,
supply chain management, inventory, logistics and delivery, after-sales services, and
other crucial business functions such as knowledge management, and finance. Second is a
greater accent on tools that emphasize commercial imperatives, and focus on self-
assessment of opportunities, benefits and costs of e-business. Third is a need to co-
ordinate and organize such policies with wider business framework policies to enhance
their effectiveness. Most governments provide ICT training or training support. Some
governments provide training free of charge, most of which focuses on basic ICT use.
Financial support to cover part of training expenses has also been common. The most
important barrier to perceive the benefit of the internet as a commercial medium is the
security aspect especially the security of online payments (Walezuch et al.,2000).
Lefebvre et al. (1991) identified four categories of factors that influence adoption of new
technology by SMEs. These categories consist of characteristics of the firm,
competitiveness and management strategies of the firm, influences of internal and
external parties on the adoption decision process and characteristics of new technologies
adopted.

Premkumar and Roberts (1999) classify the forces shaping the perception of the
internet by SME management in to 3 categories. These categories have influence on

adoption decision of managers. The first category is environmental characteristics such as
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competitive pressure, geographical spread of the market, the readiness degree of
customers and suppliers to use the internet and the availability of external support. The
second one is Innovation characteristics such as relative advantage in comparison with
other channels, cost, complexity and compatibility and the last category is organizational
characteristics such as top management support (if the manager is not convinced of the
internet adoption and does not provide support and resources it is unlikely to be adopted but not
only the manager has to be ready to adopt the internet , also the employees need to be ready to
employ internet.), size and IT expertise.

Poon and Swatman(1999) mention the perceived benefit as a key reason for
internet adoption. In general, it can be assumed that a high level of perceived benefits
will lead to the internet adoption. According to King and Gribbins (2003) several
variables may have an influence on the organizational adoption decision and the
implementation of the adopted technology. These variables are characteristics of the
technology, organizations’ existing business models, managerial logic, locus of control,
the availability of knowledgeable IT staff, organizational size, financial resources, pushes
from within the industry. The CEO often has an important role in the adoption of IT by
SMEs. An SME that is likely to adopt IT will most often have a CEO who has a positive
attitude towards IT adoption, who is innovative and who is knowledgeable about IT.
According to Davis in 1986 for success in the new digital economy just having the
physical infrastructure is not enough. The availability of inexpensive computer hardware
and software, wide and unrestricted access to internet at inexpensive rates, reliable
electric power and a banking system supportive are required. At last, it is worth pointing
out that the sustainable competitive advantage of a company can not be derived simply
from its connection to the internet or the presence of website. The competitive advantage
of a company usually results from its product, service or process know how and its ability
to satisfy the needs of chosen customer groups. Although using the internet enhances the
competitive advantage but we should not forget it does not create advantage in its own
right. Non-exporters can not expect to become exporters overnight because of a website.
However when the appropriate export infrastructure is in place and a strategy has been

developed a website can prove helpful.
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The significant factors were found in literature review. They grouped based on
their similarity into six different categories (Table 2.1). The first section is facilitating
conditions and it consists of technological resources such as availability of ICT skills,
qualified personnel, network structure and financial resources such as cost of ICT
equipment and networks, software and reorganization and ongoing costs. Facilitating
conditions are originally viewed as external controls related to the environment. Behavior
can not occur if objective conditions in the environment prevent it or if the facilitating
conditions make the behavior. Facilitating conditions is a similar definition with
organizational readiness, facilitating conditions, compatibility with company and
intra/extra organizational factors.(Grandon and Pearson,2004)

The second group is subjective norm. The similar definitions in this group are
social factors, external competitive pressure, subjective norm and external
pressure.(Grandon and Pearson,2004)

Several researchers have noted that perceived ease of use, complexity (reverse
phrase of perceived ease of use (Wu and Wang,2005)), ease of use are similar
definitions.(Davis et al., 1989; Moore and Benbasat, 1991; Plouffe et al., 2001). So they
have been categorized in the perceived ease of use group. According to several
researchers such as Wu and Wang in 2005 relative advantage is similar to perceived
usefulness. Perceived usefulness, perceived benefit and relative advantage have been
categorized in perceived usefulness section.

The last groups are image and perceived risk of privacy and security such as
uncertainty of payment method, legal framework, concerns about legal issues. With the
increasingly high penetration rate of internet applications, people are anxious about the
diverse types of risks presented when engaging online activities or transactions. When
customers are uncertain about product quality , brands and online services they may
worry about an unjustifiable delay in product delivery, providing payment without

receiving the product and other illegal activities and fraud.( Ba and Pavlou, 2002)

43



Factors in the current

study

Table 2.1: Adoption Factors

Factors in previous studies

Facilitating conditions

Organizational readiness

(Scupola, 2002)

Facilitating conditions

(Chang and Cheung, 2001)

Compatibility with company

(Mirchandani, 2001)

Intra/extra organizational

factors

(Igabaria et al., 1997)

Subjective Norm

External pressure

(Mehrtens et al.,2001)

Social factors

(Chang and Cheung, 2001)

External competitive pressure

(Premkumar and Roberts,
1999)

Subjective Norm

(Riemenschneider et

al.,2003)

External pressure

(Agrawal and Prasad, 1991)

Perceived Ease of Use

Perceived Ease of Use

(Davis, 1989)

Complexity (reverse phrase)

(Rogers, 1995)

Perceived ease of use

(Moore and Benbasat, 1991)

Perceived benefit

(Poon and Swatman, 1999)

Perceived usefulness perceived usefulness (Davis, 1989)
Relative advantage (Rogers, 1995)
Image (Poon and Swatman, 1999)
Image
Image (Moore and Benbasat, 1991)
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security and trust factors (OECD, 2004)

) ) Secure transaction
Perceived risk (Philips, 2002)
environment

Security (Walezuch et al.,2000)

According to Taylor in 1974 the perceived risk has been applied to explain
customer’s behavior in decision making since the 1960. Among these six factors,
perceived ease of use and perceived usefulness are in the main TAM model but the other
four factors consist of facilitating conditions, subjective norm, image and perceived risk

have been added as external constructs to the final research model.

2.2 The Research Frame work

The TAM model has been examined in a variety of high tech products, services
and environments including personal computers, email systems, the World Wide Web
and online shopping and eCommerce. In fact theory of acceptance model has received
considerable attention in the IT community as mentioned in the last section. Studies
suggest it also applies to the adoption of internet technology. (Gefen, 2000)

TAM performs well against alternative models such as TRA and TPB. (Mathieson, 1991)
The extension of Technology Acceptance Model (TAM) will provide the underlying
structure for the theoretical model of this thesis. Many researchers suggested that TAM
needed to be given additional variables to provide a stronger model. In the following the
original variables of TAM and external variables that have been added to the research

model will be redefined in terms of adoption of internet.

2.2.1 Original TAM Variables

Perceived usefulness of internet adoption construct represents the degree to which

a person believes that using internet would enhance his or her job performance and
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effectiveness. According to a study which was conducted by Davis in 1989 perceived
usefulness in this model originally referred to job related productivity, performance and
effectiveness. According to TAM model perceived usefulness has significant effects on
attitude and behavioral intention. As mentioned in section 2.2.6 some researchers have
mentioned similar definitions with perceived usefulness such as relative advantage and
perceived benefit as important factors in information technology adoption area.

Davis (1989) claimed that the relationship between perceived usefulness and
usage was stronger and more consistent than other variables. Several studies which were
conducted by Yu et al. (2005), Chau and Hu (2001), etc in information technology area,
found perceived usefulness is a significant predictor of attitude and also the perceived
usefulness is a significant predictor of behavioral intention .Also, some researchers such
as Igbaria et al. (1997) found that perceived usefulness has a strong direct effect on usage
so in the research model one link from perceived usefulness to usage has been added to
the main TAM model. Based on the statements and empirical findings of above,

following hypotheses were formulated:

H1. Perceived Usefulness has a positive direct effect on attitude toward internet adoption.

H2. Perceived Usefulness has a positive direct effect on intention toward internet adoption

H3. Perceived Usefulness has a positive direct effect on Actual usage of internet.

Perceived ease of use is another important determinant of attitude and perceived
usefulness in TAM. In fact this belief ties to decision maker’s assessment of the mental
effort involved in using internet or in the other words it refers to personal perception of
simplicity in using it. The perceived ease of use construct of the model represents the
degree to which a person believes that using the internet would be free of physical and
mental effort. Davis et al. (1989) found that perceived ease of use directly and indirectly
affects usage through its impact on perceived usefulness and attitude toward usage. Sun
in 2003 conducted a study on TAM research models. According to his study on 15
researches perceived ease of use has a significant direct effect on perceived usefulness.

Several researchers such as Yu et al.(2005) have proved repeatedly the direct effect of
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perceived ease of use on perceived usefulness and perceived ease of use on attitude in

information system. Therefore this study concludes:

H4. Perceived ease of use has a positive direct effect perceived usefulness toward internet

adoption.

H5. Perceived ease of use has a positive direct effect on attitude toward internet adoption

Brouthers et al. (1998) conducted a survey on strategic decision making of
managers in small firms. They found out that “small firm managers tended to choose
strategies based on their personal desires and backgrounds, as opposed to selecting the
best-fit strategy based on rational analysis”. As mentioned before attitude has long been
identified as a cause of intention (Lu et al., 2003; Yu et al. 2005).Attitude toward internet
usage in the TAM model is defined as the mediator affective response between perceived
usefulness and ease of use beliefs and behavioral intentions to adopt internet. Attitude
construct represents the decision maker’s positive or negative feelings about internet
adoption. Users are likely to have appositive attitude if they believe that internet adoption
will increase they productivity.

So, we can conclude:

H6. Attitude has a positive direct effect on behavioral intention toward internet adoption.

According to Rogers in 1995 after decision maker makes his or her decision,
decision making come to end, but the behavioral change begins. So after the adoption
decision, the adopter keeps evaluating the results of his or her decision in order to
improve or not improve the e-commerce maturity level.

Igbaria et al. (1997) defined usage as the amount of time interacting with a
technology and the frequency of use. Also, according to their study individuals are likely
to use a system if they believe it will increase their performance productivity. In the study
which was conducted by Davis in 1989, adoption was measured by the frequency of use
and the length of time of use. According to Sun in 2003 most of the researchers have not

studied the relation between behavioral intention and actual usage! Sun reports that most
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TAM researches use a perceptual self-reported usage. Behavioral intention toward
internet adoption construct is an indication of a decision maker's readiness to adopt the
internet or in the other words intention is a significant predictor of actual behavior
(Taylor and Todd, 1995; Pavlou, 2003) .Also, according to Sun behavioral intention is a
good predictor of actual usage of a technology which has received numerous empirical
supports from previous studies (Venkatesh and Davis, 2000). Hence, according to last

studies on TAM, this research formulates:

H7. Behavioral intention has a positive direct effect on internet adoption.

2.2.2 External Variables

Subjective Norms:

One of the weaknesses of TAM model is the exclusion of social variables. In fact
Davis (1989) failed to show a significant relationship between subjective norm and
intention. Thus he excluded this construct from model. Whereas, this construct is one of
the main constructs of TPB and TRA model. This construct represents the degree to
which a decision maker perceives that important others believe he or she should use the
internet. Several researchers such as Venkatesh and Davis (2000), Yu et al. (2005) have
claimed subjective norm has influence on intention indirectly through perceived
usefulness. Several studies that have been mentioned in section 2.2.6 have used social
factors, external competitive pressure, subjective norm and external pressure as similar
definitions with subjective norm that have important effect on adoption area in
information system research. In this thesis we can consider if others such as competitors
or customers suggest that internet is useful, the decision maker may come to believe that
it actually is useful, and subsequently form an intention to use it or in the other words
decides to use it. In the following subjective norm construct has been added as the
antecedent of perceived usefulness. According to Venkatesh et.al in 2003, subjective

norm and social factors are similar definitions. Individuals often respond to social
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normative influences to establish or maintain a favorable image within a reference group.

(Cheung, 2001)

Several researchers such as Venkatesh and Davis (2000) have found that
subjective norm has a significant impact on image because if important members of a
person’s social group believe that he should perform a behavior (internet adoption) then
performing it will tend to elevate his standing within the group. Also some researchers
have declared the support for the effect of social norms on behavioral intention (e.g.
Venkatesh and Davis, 2000).According to the above, the following hypotheses can be

formulated:

H8. Subjective Norm has a positive direct effect on Behavioral Intention.

H9. Subjective Norm has a positive direct effect on perceived usefulness.

H10. Subjective Norm has a positive direct effect on image.

Facilitating Conditions:

Facilitating conditions are defined as the degree to which a decision maker
believes that the resources required (an organizational and technical infrastructure such as
time, financial resources) exists to support use of the internet. As mentioned in section
2.2.6 some researchers have mentioned similar definitions with facilitating conditions
such as organizational readiness, intra/extra organizational factors, compatibility with
company and external pressure as important determinants of decision to adopt and also
actual usage of internet in information technology area (Grandon and Pearson,
2004 ;Venkatesh et al. , 2003). Facilitating conditions variable was tested in a number of
technology acceptance studies and empirical support was found for the proposed effect
on perceived usefulness and perceived ease of use (Venkatesh, 2000). Facilitating
conditions are originally viewed as external controls related to the environment. Behavior
can not occur if objective conditions in the environment prevent it or if the facilitating

conditions make the behavior. So, policies, regulations and legal environment are critical
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to technology acceptance (Lu et al., 2003). So, following hypotheses have been

formulated:

H11. Facilitating conditions have positive direct effect on perceived ease of use.

H12. Facilitating conditions have positive direct effect on perceived usefulness.

H13. Facilitating conditions have positive direct effect on Behavioral intention.

H14. Facilitating conditions have positive direct effect on internet usage.

Perceived Risk:

The definition of perceived risk has changed since online transactions became
popular. In the past, perceived risks were primarily regarded as fraud and product quality.
Today perceived risk refers to certain types of financial, product performance, social,
psychological, physical or time risks when consumers make transactions online.
(Forsythe and Shi, 2003; cited by Wu and Wang, 2005)

The theory of perceived risk has been applied to explain consumer’s behavior in decision
making since the 1960s. (Wu and Wang, 2005)

In fact, the perceived lack of security and privacy over the internet has been
recognized as an important obstacle in front of IT adoption. The significant negative
influence of perceived risk on perceived usefulness in information technology research
has also mentioned in a study which was conducted by Barua and Whinston in 1996.
Also the results another study which was conducted by Wu and Wang in 2005 revealed
that perceived risk indirectly has a negative effect on actual usage in information system
research area. In fact Perceived risk is defined as the uncertainty that the decision makers
face when they can not foresee the consequences of their decision. In fact this factor has
caused many people think internet is a risky application. Therefore it is expected that
only decision makers who perceive using internet as a low risk would have tendency to
perceive it useful. When managers are uncertain about product quality, online services,
they may worry about an unjustifiable delay in product delivery, payment without

receiving the service or product and other illegal activities and fraud.
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Therefore in this research we can consider:

H15: Perceived risk has a negative effect on perceived usefulness toward internet adoption.

Image:

Worcester in 1997 describes image as the result of the interaction of all
experiences, impressions, beliefs, feelings and knowledge that people have about the
company. Enterprises try to improve their image in order to increase their credibility
among their customers. Customer perception has become essential for success .Indeed;
many authors consider that a strong image is the most effective means for differentiation
(Van Heerden and Puth, 1995).

According to Moore and Benbasat in 1991 image is one of the important factors
in Innovation adoption. In another study Harrison and Mykytyn (1997) found that the IT
adoption decision in a small business context may be based on perceived impressions that
a firm projects towards its internal and external environment by having IT resources. The
owner-managers may receive some pressure to adopt Internet technologies in order to
make the firm seem more prestigious.

In this thesis we can consider the increased power influence resulting from
elevated status provides a general basis for greater productivity. So, a decision maker
may perceive that operating on internet will lead to improvements in his job performance

(perceived usefulness) due to image enhancement.

Finally, following hypotheses were formulated:

H16. Image has a positive direct effect on perceived usefulness.

H17. Image has a positive direct effect on behavioral intention toward internet adoption

H18. Image has a positive direct effect on internet adoption.
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The proposed conceptual model of internet adoption among Iranian SMEs has been

shown in figure 2.6.

Facilitating
Conditions

Ease of Use
Risk H15 | Usefulness

Subjective
H16
Norms
HI10

Image

HS

H17 HI18

Figure 2.6: Research Framework

2.3 Chapter Summary

The first section of this chapter was literature review of this thesis. The literature
review started with explaining the benefits of internet adoption for enterprises. According
to literature the main benefits are increasing revenue and decreasing costs, market
expansion, enhancing company image and improving competitive position and also
improving Customer Relationship Management (CRM). Then a brief literature on

internet adoption measurers delivered. After Technology adoption theories such as TRA,
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TPB and TAM were explained. Then after comparison of these theories, TAM was
selected as the base of the research model. Afterward the significant factors were found
in literature review. They were grouped based on their similarity into six different groups.
Among these six factors, perceived ease of use and perceived usefulness were in the main
TAM model but the other four factors consist of facilitating conditions, subjective norm,
image and perceived risk were added as external constructs to the final research model.
The second section of this chapter delivered the frame of reference of this thesis
and also redefined every construct separately in terms of adoption and then delivered the
eighteen hypotheses of this thesis. The final research model consists of main constructs of
TAM model (perceived usefulness, perceived ease of use, attitude, behavioral intention
and attitude) and added constructs are facilitating conditions, subjective norm, perceived

risk and image.
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Chapter 3
Research Methodology

3. Research Methodology

This chapter deals with the methodology followed in conducting this research. It
starts with the research approach and research strategy followed by measurements of
constructs. Then it describes the process of pilot tests, sampling and data collection.
Afterward a brief summary on statistical analysis and reliability and validity assessments

are delivered.

3.1 Research Approach

According to Guba and Lincoln (1994), two approaches or methods — quantitative

and qualitative — are available to researchers. The qualitative approach implies an
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emphasis on processes and meanings that are not measured in terms of quantity, amount,
intensity or frequency. The qualitative approach provides a deeper understanding of the
phenomenon within its context (Guba and Lincoln, 1994; cited by Ghanatabadi, 2005).

Moreover, qualitative researchers stress the socially constructed nature of reality
that states the relationship between the researcher and the phenomenon under
investigation. On the other hand, quantitative researchers emphasize the measurement
and analysis of causal relationships between variables. Cochran and Dolan (1984) have
also related differences between qualitative and quantitative research to the distinction
between exploratory (qualitative) and confirmatory (quantitative) analysis. According to
Sullivan (2001), when there is little theoretical support for a phenomenon, it may be
impossible to develop precise hypotheses, research questions, or operational definitions.
In such cases, qualitative research is appropriate because it can be more exploratory in
nature. For this research there are several theoretical supports for information technology
adoption in developed countries and a few in the developing countries.

According to Malhorta and Birks in 2003 quantitative research is appropriate for
measuring both attitudes and behavior. Quantitative research can be used to create
models that predict whether or not someone holds a particular opinion or would act in a
certain way based on an observable characteristic. Quantitative research techniques seek
to quantify data and, typically, apply some form of statistical analysis. To test the
hypotheses, quantitative analysis of a large sample of enterprises is necessary. So,

quantitative approach was found more consistent with the purpose of this study.

3.2 Research Strategy

Yin (1994) has identified five strategies; experiments, survey, histories, analysis
of archival information, and case studies. Each of these strategies is a different way of
collecting and analyzing empirical evidence. Yin has distinguished strategies according
to three conditions. These conditions are the type of research questions, the extent of
control an investigator has over actual behavioral events and also the degree of focus on

contemporary as opposed to historical events.
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Table 3.1 Relevant Situations for Different Research Strategies

Requires control

Form of research . Focuses on
Strategy . over behavioral
question contemporary events
events
Experiments How, Why Yes Yes
Who, What, Where,
Survey No Yes
How Many,
How Much
Who, What, Where
Archival Analysis How Many, No No
How Much
History How, Why No No
Case study How, Why No Yes

Source: (Yin, 1994)

Research questions are considered the first and most important condition for

2

differentiating among different strategies. “What”, “who”, and “where” questions and
their derivatives —how many’ and “how much” — are likely to favor survey and archival
records, while “how” and “why” questions lead us to case studies, histories and
experiments as the preferred research strategies. In addition to the type of research
question, “extent of control over behavioral events” and “degree of focus on
contemporary as opposed to historical events” differentiates among different strategies.

While experiment is the only strategy that requires control over events, history is the
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strategy that does not deal with contemporary events. Case study is appropriate for
examining contemporary events when the relevant behaviors cannot be manipulated
(Ghanatabadi, 2005). In this study, the research question starts with ‘what’. Also this
study is on contemporary events and without any control on the behaviors. So, as a result

of this survey strategy is appropriate for this study.

3.3 Measurement of the Constructs

Four interviews with a set of open-ended questions were conducted with four

decision makers of SMEs. This step was done because different populations may possess
different beliefs regarding the same behavior. Open ended questions were used to identify
beliefs regarding the target behavior. Examples of questions were: ‘what are the key
factors influencing internet adoption among Iranian decision makers of SMEs? ‘and
‘What do you think are the possible barriers in front of internet adoption?”
These interviews helped to be sure that all of the factors that have been mentioned were
in the research model. Validated items from prior researches were used for the constructs
of model. Table 3.1 presents the constructs and their corresponding measures that have
been used in this research.

The questionnaire consists of three parts (Appendix A). Part one gathers general
information about respondent’s gender, age, education, years in present position, years
with present firm, industry in which industry operates, number of employees. Part two
gathers information about the actual usage of the internet in SMEs. In fact, questions
regarding frequently of usage of different internet applications, the average hours and
times of using internet applications in a week were asked. Part three seeks the perceptions
of respondents toward internet adoption in their work. Most questions in the
questionnaire were assessed using a seven point Likert scale with end points of ‘strongly

agree’ and ‘strongly disagree’.
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Research

constructs

Table 3.2 Constructs and Measures

Definition

Source

Perceived

Usefulness

Perceived

Ease of Use

Subjective

Norm

Attitude

Intention

Image

Facilitating

conditions

Perceived risk

Actual usage

The degree to which a manager believes that using internet

would enhance his or her job performance

The degree to which a manager believes that using the

internet would be free of effort
Represents the degree to which a decision maker perceives
that important others believe he or she should use the

internet

The decision maker’s positive or negative feelings about

internet adoption

Decision maker's readiness to adopt the internet

the degree to which internet adoption is perceived to

enhance one’s image or status in one’s social system

The degree to which a decision maker believes that the

resources required exists to support use of the internet

Uncertainty that the decision makers face when they can

not foresee the consequences of their decision

User’s self reported frequency of use and the length of time

of use

(Davis et al. ,

1989)

(Davis et al. ,

1989)

(Taylor and
Todd ,1995)

(Davis et al. ,

1989)

(Davis et al. ,
1989)
(Moore and
Benbasat,
1991)

(Thompson et
al.,1991)

(Eastin, 2002)

(Davis et

al. ,1989)
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3.4 Pilot Test

In this section pilot test was conducted in order to assess the questionnaire’s
comprehension and estimate its average completion time, identify and eliminate potential
problems. The preliminary questionnaire was conducted on 11 decision makers of SMEs.
The result of the first round revealed that the questionnaire should be translated in Farsi.
The second round of pilot test was conducted on 18 decision makers of SMEs. In this
round, the respondents were invited to critique the questionnaire. Based on the feed back
from the second round, some questions were rephrased for clarity. For example, there
were some misunderstanding related to first question of actual usage, after this round of
pilot test each internet application was mentioned separately and the average usage
frequency of different internet applications (a round number) was used for statistical
analysis. Based on the suggestions made by respondents the third questionnaire was
developed. In fact the last round of testing was conducted on 19 decision makers. They
found that the questionnaire was deemed ready for data collection. The approximate time

necessary to complete the questionnaire was six minutes.

3.5 Sampling

The population of interest was defined as the top managers of Small and Medium
size businesses of Iran which have between 1 and 500 employees. I limited the sampling
frame to decision makers of SMEs in the Tehran province. Sample was taken from the
data base of SMEs who had email address in industrial ministry. To ensure the survey
sample represents the population, a systematic sampling method was adopted. Using a list
of the members of the population, it selects a random starting point for the first sample
member and a constant “skip interval” is then used to select every other members. This
procedure accomplished the same end as simple random sampling and it is more efficient.
According to Burns and Bush (1998), this sampling method guarantees every member of
the population has a known and equal chance of being selected into the sample.
Therefore, the resulting sample, no matter what size, will be a valid representation of the

population. After systematic sampling method the number of enterprises was 334. The
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principal criterion for selection of SMEs was the number of employees because other
criteria such as total capital or revenue are difficult to apply and can cause misleading

classifications.

3.6 Data Collection

Electronic mail survey method was conducted as an important part of this thesis
and this choice is due to the following three considerations. Firstly, it provides a quick
and efficient way of gathering large amounts of data from the population with a relatively
low cost in comparison with other collection methods. Secondly, the use of email survey
increases reliability of responses by eliminating interviewer bias (Malhorta and Birks,
2003).

Finally, electronic mail survey allows the researcher contact with inaccessible
respondents. It allows respondents to complete the questionnaire at their own
convenience and at their own pace. With this flexibility, the respondents can take time to
think and answer the questions. Therefore, the email survey method is an appropriate way
to collect the data. The following strategies were be used to maximize the response rate
of the online survey. Firstly, a covering letter that motivated recipients to respond by
assuring confidentiality, explain the purpose of survey, emphasize the importance of
individual responses to the study’s outcomes was included with each online survey form.
Secondly, a follow-up email reminds all of the respondents 3 days after the initial
emailing was sent. The data was gathered by means of electronic survey administrated
from June to mid-August of year 2005. Four weeks considered as a period to expect most
of the materials to be returned. To increase the response rate, if a respondent didn’t send
back the questionnaire after 4 weeks, follow up activities such as telephone or reminder
email were conducted. The online survey questionnaire used close-ended questions to let
respondents answer questions quickly. The perceptions of respondents were collected
using Likert scales of a 7-point format thus reducing the complexity involved in

collecting subjective data.
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Upon collecting and entering the data, the analysis process commenced with data
screening. Prior to analyzing the data, a critical first step is to examine the basic
characteristics of the data. The data from online survey screened to identify out-of-range
values by examining the minimum and maximum values for each question. The next step
examined the data for missing values and outliers. After data filtering to eliminate the

invalid responses, 118 questionnaires were remained

3.7 Statistical Analysis

Due to the complex nature of the proposed research model, the Structural
Equation Modeling (SEM) approach was used to evaluate the model (Bagozzi 1988). A
brief introduction of SEM and the reason of its selection are presented in the following

section. Advantages of using SEM are also mentioned.

3.7.1 Structural Equation Modeling (SEM)

Structural Equation Modeling techniques have become very popular for validating
instruments and testing linkages between constructs in Information Systems Research and
MIS quarterly journals (Gefen et al., 2000). Structural Equation Modeling (SEM)
techniques such as LISREL and Partial Least Square (PLS) are second generation data
analysis techniques that can be used to test the extent to which IS research meets
recognized standards for high quality statistical analysis. In fact The term SEM does not
designate a single statistical technique; instead it refers to a family of related
procedures(Kline, 1998).SEM enables researchers to answer a set of interrelated research
questions in a single , systematic and comprehensive analysis by modeling the
relationships ~ among  multiple  independent and  dependent  constructs
simultaneously( Gefen et al. ,2000). This capability for simultaneous analysis differs
greatly from most first generation regression models which can analyze one layer of

linkages between independent and dependent variables at a time.
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According to Gefen in 2000, SEM is more suited for the mathematical modeling
of complex processes than first generation models to serve both theory and practice
(Appendix C). Unlike first generation regression tools, SEM not only assesses the
assumed causation among a set of dependent and independent constructs but in the same
time evaluates loadings of observed items on their expected constructs and also allows
multiple measures to be associated with a single latent construct. In fact in SEM factor
analysis and hypotheses are tested in the same analysis. SEM techniques also provide
fuller information about the extent to which the research model is supported by the data
than in regression techniques. Even a glance at the IT literature shows that SEM has
become so popular in validating and testing linkages between constructs in IT literature.
According to Kline in 1998 SEM techniques are more flexible than comparable statistical
techniques that based on multiple regressions.

The research model in this thesis was tested using Visual Partial Least
Square(VPLS). Coefficients in PLS are read in a very similar way to regression and
LISREL. In fact the standardized coefficients indicate the relative strength of the
statistical relationships. Moreover, loadings from the instrument items to the constructs
can also be interpreted in a similar manner to the PCA in regression and CFA in LISREL

(Gefen, 2000).

3.8 Reliability and Validity

Reliability can be defined as the degree to which measurements are free from
error and, therefore, yield consistent results. In the other words, Reliability concerns the
extent to which an experiment, test, or any measuring procedure yields the same results
on repeated trials (Carmines and Zeller, 1979).

Operationally, reliability is defined as the internal consistency of a scale, which
assesses the degree to which the items are homogeneous. The composite reliability
measure  proposed by Werts et al. (1974) which is an alternate
conceptualization of reliability represents the proportion of measure variance attributable

to the underlying trait. The composite reliability was used to assess the reliability of the
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scales for this study. According to Bagozzi and Yi(1988) a scale considered reliable if the
reliability values of each construct are greater than the benchmark of 0.60.

Validity can be defined as the extent to which any measuring instrument measures
what it is intended to measure (Carmines and Zeller, 1979). In other words, does the
concept-as measured represent the concept-as-intented (Swanborn, 1987). Due to the
complex nature of the proposed research model, the Structural Equation Modeling (SEM)
approach was used to test the model's validity (Bagozzi, 1980). This procedure allows a
researcher to test the proposed structure of a model as a whole for the set of relationships

between dependent variables and independent variables was analyzed simultaneously

3.9 Chapter Summary

Quantitative research approach was selected for this thesis. Then measurements of
constructs were developed according to prior studies, after that pilot test was conducted.
The process was carried out in three steps. First a sample of 334 small and medium
enterprises was identified. The company name, email address for that company, address,
telephone number was identified. The contact person was usually the owner of the
business or top level manager. 36 of these emails were failed due to incorrect addresses
or that the organization was no longer in the business. 126 decision makers of SMEs
completed the survey for a response rate of 37.7 %. After data filtering to eliminate
invalid responses the number of questionnaires decreased to 118. Structural Equation
Modeling was selected for statistical analysis.

Structural Equation Modeling, multivariate technique combining aspects of
multiple regression (examining dependence relationships) and factor analysis
(representing unmeasured concepts with multiple variables) to estimate a series of

interrelated dependence relationships simultaneously.( Gefen et al.,2000)
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Chapter 4

Data description, Analysis and Results

4. Data description, Analysis and Results

In this chapter demographics and descriptive statistics, constructs reliability and
validity assessment and then results of hypotheses tests are delivered. The software which

has been used for this thesis is Visual Partial Least Square.

4.1 Demographics and Descriptive Statistics

Data collection took place from June to mid-August of year 2005. Out of three
hundred thirty four online questionnaires 126 were completed and returned (response rate

= 37.7 %). After data reduction, the number of questionnaires was reduced to 118. Table
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4.1 lists the sample demographics. The data indicates that 85.5% of sample was male and

14.5% was female. The majority of respondents were between 30 and 40 years of age and

18.6% between 20 — 30 and the rest of them were more than 40 years old. Also the result

shows 52.5 % of respondents had bachelor and 33.9% had master degree.

Table 4.1: Sample Demographics

Measure Items Frequency Percent
Gender Male 101 85.5
Female 17 14.5
Age 20-30 22 18.6
30-40 63 53.4
40 and above 33 28
Education Diploma 6 5.1
Bachelor/BS/BA 62 52.5
Master/MBA/MS 40 33.9
Doctorate 10 8.5

Table 4.2 shows the distribution of respondents by industries. Most of the respondents

were in Food and beverage (36). The number of respondents in machinery, electrical

equipment, metal, textile and medical instruments are 18, 15,10,9 and 9 respectively. The

response rates in other sectors were too low.
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Table 4.2: Distribution of SMEs in the Sample by Industries

Industry Number

Electrical equipments 15
Computer and related activities 2
Textile 9
Food and Beverage 36
Machinery and equipment 18
Metal 10
Non-metal minerals 6
Chemical 8
Paper products 2
Optical and medical instruments 9
Motor vehicle 3

The extent of internet adoption for the sample of 118 SMEs, based on the mean measure
of the usage frequency of the 12 internet applications is shown in the table 4.3. For the
full set of 12 internet applications the largest frequency of usage are as follows: ‘e-
mailing’ (5.74), ‘information search’ (5.51), ‘browsing company homepage’ (4.86), and
‘market and product research’ (4.83). SMEs are less likely to adopt the internet as a
‘medium of payment’ with mean of 1.33. Similarly, internet applications such as

‘receiving orders from clients’ (1.87) and ‘video conferencing’ (1.67).
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Table 4.3: Frequency of Internet Usage

Internet applications Rank Mean

E-mailing 1 5.74 1.464
Information search 2 5.51 1.211
Browsing company homepage 3 4.86 1.498
Market and product research 4 4.83 1.283
Exchange of information with suppliers 5 4.15 1.796
Ftp(file transfer protocol) 6 3.10 1.697
Placing orders to suppliers 7 2.81 1.849
Usenet 8 2.48 1.567
Placing job recruitment advertisement 9 2.39 1.359
Receiving orders from clients 10 1.87 0.833
Video conferencing 11 1.67 1.005
Medium of payment 12 1.33 0.740

Among the respondents, 47.5 % (56) spent around 10-15 hours and 16.9% of them spent
15-20 hours on average on internet per week for their job. There were 7 respondents who

spent more than 25 hours on the Internet per week on average.
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Table 4.4: The Average Hours Spent on Internet per Week

Number of hours Frequency Percent
Less than 1 0 0
1<h<5 6 5.1
5<h<10 20 16.9
10<h<15 56 47.5
15<h<20 20 16.9
20<h<25 9 7.6
More than 25 7 5.9

4.2 Constructs Reliability and Validity Assessment

When undertaking any form of research it is very important to ensure the
reliability and validity of research findings. This can be achieved by both emphasizing
the adequacy of the research design and the quality of the measurement procedures
employed .In order to validate the instrument, this study will perform validity and
reliability tests, examine correction coefficients between the realized constructs. A
reliability assessment, through the computation of the composite reliability was
conducted. As can be seen in table 4.5 all the reliability values of each construct are

greater than the benchmark of 0.60 recommended by Bagozzi and Yi (1988).
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Table 4.5: Assessment of the Composite Reliability

Facilitating conditions 3 0.856
Subjective Norm 2 0.871
Image 3 0.894
Perceived risk 4 0.806
Perceived usefulness 6 0.870
Perceived Ease of Use 6 0.878
Attitude 4 0.824
Intention to adopt 3 0.833
Actual usage 3 0.683

This showed that all measurers had strong and adequate reliability. The composite
reliability was estimated to evaluate the internal consistency of the measurement model.
The composite reliabilities of the measurers included in the model ranged from 0.683 to
0.894 which have been mentioned in the following table. Table 4.6 provides information
concerning the weights and loadings of the measures to their respective constructs. ,
weights should be interpreted for formative measure while loadings for reflective.

The ideal level of standardized loadings for reflective indicators is 0.70 or higher,
but 0.60 was considered to be an acceptable level for a newly developed scale or an
application across disciplines (Barclay, 1995). For all constructs with multiple reflective
measures, all items have high loadings of above 0.6 except two items (PU4 and PR4).
These items omitted .The convergent validity is considered to be satisfactory because of

high loadings of constructs.
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Table 4.6: Construct Weights and Loadings

Weight

0.358

0.371

Factor Variable Loading
ACTI1
Actual Usage ACT2
ACT3
BIl1 0.642
Behavioral Intention BI2 0.869
BI3 0.846
ATI1 0.802
N AT2 0.613
AT3 0.643
AT4 0.861
PU1 0.746
PU2 0.686
PU3 0.832
Perceived Usefulness PU4 0.583
PU5 0.763
PU6 0.735
PEOU1 0.675
PEOU2 0.877
PEOU3 0.723
Perceived Ease of Use PEOU4 0.705
PEOUS 0.624
PEOU6 0.812
PR1 0.845
PR2 0.798
Perceived Risk PR3 0.775
PR4 0.390

0.724
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FC1 0.845
Facilitating Conditions | FC2 0.798
FC3 0.775
IM1 0.862
Image M2 0.857
IM3 0.858
Subjective Norm SN 0926
SN2 0.828

4.3 Results of the Hypotheses Tests

Fig 4.1 provides the results of testing the structural links of the proposed research
model using PLS analysis. Most of the path coefficients are significant at the 99%
significance level providing strong support for all the hypothesized relationships. These
results represent confirmation of the appropriateness of the TAM for its applicably to
internet adoption among SMEs. The results also provide strong support for the most new
links added to the TAM.

For decision makers who have adopted internet (most of them are in the early
stages of adoption), Actual usage behavior (internet adoption) is predicted by behavioral
intention (B = 0.227, p < 0.01), perceived usefulness (f = 0.271, p < 0.01), image (p =
0.321, p < 0.01) and facilitating conditions (B = 0.314, p < 0.01).Also behavioral
intention is predicted by perceived usefulness (= 0.177, p<0.05), attitude (f = 0.296,
p<0.01), image (B= 0.192, p<0.05) and facilitating conditions (B= 0.253, p<0.01).
Subsequently, Attitude is determined by perceived usefulness (f = 0.345, p<0.01) and
perceived ease of use (f=0.368, p <0.01).Subjective norm (f= 0.269, p<0.01), perceived
ease of use (f=0.641, p<0.01) and facilitating condition (f=0.293, p<0.01) have positive
direct effect and perceived risk (B= -0.069, p<0.05) has negative effect on perceived
usefulness and finally image is predicted by subjective norm(p = 0.339 ,

p<0.01).Furthermore the research model explains 41.1% of variance in actual usage

71



behavior , 39.8% of variance in behavioral intention, 43.5% of variance in attitude,

66.1% of variance in perceived usefulness and finally 11.5% of variance in image.

0.192 *

Perceived
Usefulness

0.321

Q177

~

Attitude ). %228

~

Facilitating

Conditions

0.314

——————— » TAM related hypothesis

P<0.01
*P<0.05 — 5 Extended TAM related

Figure 4.1: Results of the PLS Analysis

The summary of hypothesis results has been shown in the Table 4.7.
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Table 4.7. Hypotheses Testing

Hypothesis Effects Path Coefficient Remarks
HI PU = AT 0.345 3.143 Supported
H2 PU - INT 0.177 * 2.019 Supported
H3 PU - AU 0.271 2.855 Supported
H4 PEOU -> PU 0.641 8.665 Supported
H5 PEOU -»> AT 0.368 3.285 Supported
H6 AT > INT 0.296 3.523 Supported
H7 INT = AU 0.227 2.767 Supported
H8 SN > INT 0.027 0.444 Not Supported
H9 SN =2 PU 0.269 4.175 Supported
H10 SN - M 0.339 3.616 Supported
H11 FC - PEOU 0.048 0.851 Not Supported
H12 FC > PU 0.293 4.708 Supported
HI13 FC > INT 0.253 3413 Supported
H14 FC = AU 0.314 3.811 Supported
HI15 PR > PU - 0.096 * -1.695 Supported
H16 M > PU -0.103 -2.138 Not Supported
H17 IM = INT 0.192 * 2.002 Supported
HI18 M 2> AU 0.321 3.546 Supported

P<0.01
P<0.05*

4.3.1 Explaining Actual Usage Behavior (Internet Adoption)

Perceived Usefulness (= 0.271, P< 0.01), behavioral intention (= 0.227, P<
0.01), image (B= 0.321, P< 0.01) and facilitating conditions (= 0.314, P< 0.01) are

significantly positively related to actual usage behavior (internet adoption). The effects of

these four antecedents of internet adoption behavior accounted for 41.1% of the variance

in this variable. In this research, facilitating conditions and image had the strongest
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effects with the path coefficients of 0.314 and 0.321 respectively. In the other words, it
implies that if decision makers of SMEs perceive internet is useful or make decision on
internet adoption or perceive internet adoption helpful in elevating their status or perceive
financial and technological required resources for internet adoption are available for
them, they will be more likely to continue their usage or adopt more internet applications.
Therefore, the result supports hypotheses three, seven, fourteen and finally eighteen.
Among these factors facilitating conditions and image are the most important factors for

adoption or continuing usage.

4.3.2 Explaining Behavioral Intention toward Internet Adoption

Intention to adopt internet in this research is jointly predicted by perceived usefulness (B=
0.177), attitude (B= 0.296), facilitating conditions (f= 0.253) and image (B=
0.192).Perceived Usefulness (B= 0.177, P< 0.05) is directly positively related to
behavioral intention toward internet adoption. This result is consistent with previous
studies on TAM. It implies that if decision makers of SMEs perceive Internet is useful,
they will be more likely to make decision improving the adoption level of more internet
applications. Therefore, the result supported hypothesis two. According to the research
model hypothesis eight is not supported, so subjective norm has no direct effect on
behavioral intention. It can be argued that after users have had internet adoption
experience (even low level adoption); their behavioral intention (decision) would be
based mainly on their own personal evaluation of the technology, rather than subjective
norm. Indeed, neither Davis et al. (1989) nor Mathieson (1991) found a significant
influence of subjective norm on intention to use. The results of this study show the same.
Based on the results of this research, available financial and technological resources are
important antecedents of the behavioral intention to adopt the internet. It is necessary to
say that perceived attitudes of internet adoption plays the most important role in the
modifying the internet adoption decision. The effects of the three antecedents of
behavioral intentions (attitude, perceived usefulness and facilitating condition and image)
accounted for over 39.8% of the variance in this variable. This is an indication of the

good explanatory power of the model for intentions. Among these relationships attitude
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had the strongest effect with a path coefficient of 0.296 emphasizing the important role of
decision maker’s attitude in driving his/her intentions toward internet adoption. After
attitude, facilitating conditions, perceived image and perceived usefulness have positive

influences on decision maker’s behavioral intention to use internet respectively.

4.3.3 Explaining Attitude

Previous studies on TAM employ attitude and belief about ease of use and
usefulness to explain intention to use. In fact, these beliefs have been created from
experiences, outside information or self generated. The significance of the effects of
perceived ease of use and perceived usefulness in this research indicates the importance
of these two constructs in shaping attitude. Both perceived usefulness and perceived ease
of use have strong effect on attitude with the path coefficients of § =0.345 and  =0.368
respectively. In fact, over 43.5 % of the variance in attitude is explained by these two
constructs. The correlation of perceived ease of use and attitude is higher than perceived
usefulness and attitude. So, according to the results of this research hypotheses one and

five are supported.

4.3.4 Explaining Perceived Usefulness

Subjective norm, facilitating condition, perceived ease of use have positive effects
and perceived risk has negative effect on perceived usefulness (so, hypotheses H9, H12,
H4 and H15 are supported). For hypothesis H14, the result shows that Perceived Risk
(B= -0.104, P< 0.05) was negatively related to Perceived Usefulness of adopters. It
implies that if managers perceive Internet having risk in monetary transactions, product
purchases, merchandise services and their privacy, they will be more likely to perceive
Internet adoption as less useful (so, hypothesis fifteen is supported.).Furthermore,
Perceived Ease of Use (f = 0.641, P< 0.01) was found to be the most significant factor
affecting Perceived Usefulness. This result is consistent with most prior studies (e.g. Lu
and Gustafson, 1994) since individuals usually explore a number of basic features first;

the technologies ease of use plays an important role in the exploratory stage. Thus the
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individuals' assessment of the usefulness of the innovation is influenced by the
innovation's ease of use. All supports hypothesis H4. It means the most important factor
that causes managers think internet adoption is useful is perceived ease of use or in the
other words improvements in perceived ease of use results in improving performance
which defines perceived usefulness.

Perceived usefulness has a strong effect on attitude with a path coefficient of
0.345 and weaker (though significant) effect on intentions with a path coefficient of
0.177. The effects of the four antecedents of perceived usefulness (subjective norm,
perceived ease of use, facilitating condition and perceived risk) accounted for over 66.1%

of the variance in this variable.

4.3.5 Explaining Perceived Ease of Use

Perceived ease of use has positive effect on perceived usefulness (f= 0.641, P<
0.01). It is the most important determinant of perceived usefulness. The result is
consistent with TAM model. Facilitating condition doesn’t have effect on perceived ease
of use. So, hypothesis eleven is not supported. There are a number of potential
influencers to subjective norm remaining to be identified for accounting for the rest of the

total variance explained.

4.3.6 Explaining Image

Subjective Norm positively affects image. The first part of the results conformed to prior
studies of TAM2 (Venkatesh and Davis, 2000), which theorize that subjective norm
would positively influence image. Thus, hypothesis ten is supported. In this research
model image doesn’t have positive effect on perceived usefulness, so hypothesis sixteen
is rejected. Therefore, according to the results of this research decision makers receive
some pressure from social factors to adopt internet in order to make their enterprises

more prestigious.
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4.3.7 Explaining Facilitating Conditions

In this research, facilitating conditions (= 314, P< 0.01) had a strong effect on
actual usage and continuing the usage of the internet. As mentioned before this variable is
one of the most important antecedents of behavioral intention (f= 0.253, P< 0.01) and

perceived usefulness (= 0.293, P<0.01).

4.4 Chapter Summary

This chapter presented the results of data analysis. Respondents' profile together
with their frequency of internet usage and the average hours spent on internet per week
for their job have been presented in the beginning of this chapter. Structural Equation
Modeling using visual PLS has been employed to test the proposed research model. In
the reliability and validity testing stage, PU4 and PR4 were dropped due to their low
loadings. Tests of significance for all paths were conducted using the bootstrap re-
sampling procedure the results of the structural path analysis of the research model
provide support to eleven hypotheses. The results are consistent with theory of
acceptance model. Perceived usefulness, behavioral intention, image and facilitating
conditions were found to have positive direct effect on actual usage. Subsequently
perceived usefulness, image, facilitating conditions and attitude were significant factors
affecting positively on behavioral intention. Both perceived usefulness and perceived
ease of use have strong effect on attitude .finally , subjective norm, facilitating condition,
perceived ease of use have positive direct effects and perceived risk has negative effect

on perceived usefulness
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Chapter 5

Conclusion

5. Conclusion

In this chapter the theoretical and practical implications of thesis are delivered.
After that contributions and limitations of this research will be mentioned. Then the
possible future researches are suggested. Finally, the last section of this thesis is

conclusion.

5.1 Theoretical Implications

The findings of this study provide preliminary evidence suggesting that adoption
and also behavioral intention are determined by different factors. Based on the results
from this research attitude and facilitating conditions are the most important antecedents
of behavioral intention toward internet adoption respectively. In fact the effect of

facilitating condition is weaker than attitude. The other factors which have positive direct
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effect on behavioral intention are image and perceived usefulness. Based on the findings
of this study subjective norm doesn’t have direct effect on internet adoption decision.
This suggests that social pressure does not influence early adopter’s decision to use
internet. It is necessary to say that perceived attitudes of internet adoption plays the most
important role in the modifying the internet adoption decision.

Several information system researchers stop their investigation at behavioral
intention, assuming that behavior will automatically follow, but the results from this
study shows that the assumption of intention alone leads to actual behavior can be
misleading. In fact according to this research internet adoption is influenced by
behavioral intention, perceived usefulness, facilitating conditions and image. It implies
that if decision makers of SMEs perceive Internet is useful or make decision on internet
adoption or perceive internet enhances their status in social system or believe that the
necessary technological and financial resources are exist for internet adoption, they will
be more likely to continue their usage or adopt more internet applications. The results
also show that the antecedents of attitude are perceived usefulness and perceived ease of
use. The most important factor that has influence on perceived usefulness is perceived
ease of use. Then facilitating conditions and subjective norms have positive effect on
perceived usefulness respectively. Finally, risk perceptions are negatively related to PU
of internet adoption. Perceived ease of use is an important determinant of perceived
usefulness.

The findings present a strong support to the existing theoretical links of TAM as
well as to the most new links that were newly hypothesized in this study. According to
the result of this thesis, image doesn’t have positive effect on perceived usefulness. So,

image enhancement will not lead to improvements in perceived usefulness.

5.2 Practical Implications

Results from the path analysis of this research suggest that subjective norm is an
important factor that affects decision maker’s perceived usefulness to adopt internet. In

fact, decision makers receive some pressure from social factors to adopt internet in order

79



to make their enterprises more prestigious. That means public administration such as
ministry of ICT or industrial ministry should put more efforts in launching some
campaigns to increase the awareness of decision makers of SMEs from benefits of
internet adoption. When more decision makers are aware of the advantages of internet
adoption, they are more likely to increase communications for discussing about the
advantages of internet adoption. In fact when decision makers perceive that its positive
aspects outweigh the negative effects, they are more likely to adopt the internet.
According to the result of this study subjective norm doesn’t have positive direct effect
on behavioral intention. so it can be argued that after managers of SMEs have had
internet adoption experience (even low level adoption), their internet adoption decision
would be based mainly on their own personal evaluation of the technology rather than
subjective norm or in the other words when they want to make decision they have no
concern about other’s opinion on whether they should adopt or not.

According to the results of this research, facilitating condition which includes the
financial and technological resources to adopt internet is a determinant of perceived
usefulness, decision to adopt and also actual usage of internet. Information technology
brings several benefits for SMEs to be more adjustable and to move effortlessly towards
more profitable markets. Even though this new opportunity has arisen for SMEs to adapt
to internet, the adoption level is too low. In fact this transformation process requires
resources such as knowledge about the technology and the ability to use it in new ways
and also useful infrastructure. There is a need for training and knowledge development
among SMEs to manage this transformation. The results of these study shows that the
availability of technical knowledge or trained staff is very important for internet adoption
decision and also the usage of internet or in the other words lack of ICT skills has
negative effect on adoption process. As mentioned before, technological resources are
very important for internet adoption. There are business opportunities for firms to assist
SMEs to adopt internet technologies. The firms can help SMEs in order to implement and
run hardware and software. Thus small firms can concentrate on their core activities
rather than have to carry out IT management themselves. So, if enterprises can have
access to outside ICT services, lack of ICT expertise within the firm is not necessarily an

obstacle to the decision to adopt internet or actual usage of it. Therefore firms that adopt
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internet are likely to have within the enterprise someone who has a reasonable amount of
knowledge in general or have access to outside ICT expertise. Fixed telecommunication
networks are likely to continue to serve as the primary means of internet access for many
Iranian SMEs because of their relatively lower cost. Availability of broadband
connections may affect SMEs’ decisions to adopt internet .Broadband faster speeds
improve the overall online experience for individuals and businesses, encouraging
exploring mass applications and spending more time online (OECD, 2001b). In the other
words slow internet connections and data transfer can discourage some SMEs from
adopting internet.

Furthermore, The results from this study shows that decision makers view the
usage of internet as a status symbol .Also higher levels of perceived image enhancing the
value of internet adoption increase managers’ intention to use internet. In other words
decision makers who regard the usage of internet as prestigious will have higher intention
to use internet applications than those who do not. According to a study which was
conducted by OECD in 2001 lesser known SMEs are at a clear disadvantage in terms of
buyer confidence compared with large multinationals with highly recognizable brand
names. So, for instance a professional website can help SMEs to improve the enterprise’s
image for large scale transactions. Decision makers of this research receive some
pressure from social factors indirectly to adopt internet in order to make their enterprises
more prestigious.

According to the results of this research perceived risk has negative effect on
perceived usefulness, so it implies that if managers perceive internet having risk in
monetary transactions, product purchases, merchandise services and their privacy, they
will be more likely to perceive Internet adoption as less useful and indirectly it will have
negative effects on decision to adopt and also on internet adoption. So, efforts should be
made to decrease the fear of lack of security and privacy. Government of Iran has made
some efforts to improve the security issues related to e-commerce. For example Iran’s
first national e-commerce law has been ratified by parliament in 2004. There is a need for
knowledge development about ecommerce law among enterprises. So, public
administration such as ministry of commerce can be sponsored of some training programs

such as seminars in order to improve the knowledge of SMEs about legal framework of
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information technology environment in order to decrease the concerns about security
aspects of internet adoption. On the other hand the present legal framework such as
financial laws, tax laws and trade laws in relation to the IT environment and small and
medium industry sector should be analyzed and improved to propose a review and
revision of the present laws if necessary.

Also Government has negotiated with several first tier IT companies of Iran in
order to implement the first Certification Authority of Iran. The objective of the
Certification Authority is to provide the basis for the availability of an organization that
will be recognized by the Iranian community of users as a trusted party. These efforts are
good but they are not enough. One of the most important problems in Iran related to
perceived risk is lack of proper telecommunication infrastructure. So the quality of
telecommunications services for internet should be improved. Some security measures
such as encryptions, Secure Sockets Layer (SSL), and secure payment systems should be
added in order to decrease the perceived risk or sometimes adding the statement “Secure
Server” can increase customers’ confidence. The other solution for decreasing perceived
risk can be offering guarantees and warranties in an effective way. E-commerce requires
a financial and banking framework that allows for electronic payments and transfers. This
would include requirements for certification of documents, electronic signatures,
confidentiality and privacy. Iran needs to improve the electronic network (between
financial institutions) as well as the legal framework to allow for such transactions. Also,
Banking laws and regulations need to be adjusted to the new formats and requirements.
Finally the policies, regulations, legal, financial structure for IT environment and
telecommunication infrastructure in Iran should be improved in order to decrease the
concerns about security aspects of internet adoption. As a result of that a decrease in the
manager’s perceived risk can lead to manager’s perceived usefulness toward internet
adoption.

Perceived attitude of internet adoption plays the most important role in the
modifying the internet adoption decision. As mentioned before, perceived usefulness and
perceived ease of use are the most important reasons for managers having a positive
attitude toward internet adoption. In the other words, it can be concluded that managers

who have positive attitude toward internet adoption also perceived internet useful and

82



easy. Thus efforts toward changing managers’ perceptions about the benefits of internet
adoption can be devised in order to increase the adoption of internet. So, it is important to
help decision makers to believe that internet is easy to use and useful for their job. In fact,
Improvements in perceived ease of use results in improving performance which defines
perceived usefulness. Governmental organizations and public administration can deliver
the training programs through seminars, publications and guides in order to increase the
knowledge of the managers of SMEs regarding the benefits that internet adoption can
offer to them and also some educational demonstrations can be made in order to show
decision makers that internet applications are easy to use. According to the results
perceived ease of use has high effect on perceived usefulness. In the recent years some
efforts have been made in designing the websites in Persian language in Iran. So, it can
help managers to perceive internet easier than before and subsequently it can have
positive indirect effect on decision toward internet adoption and also its usage. Therefore,
if managers through these training programs understand that internet adoption is easy to
use and believe it can bring several opportunities for their business, there would be high
likely to adopt. They will probably not invest in new technology if they cannot see the
immediate use of it. Neither will they invest in education if it means that key employees
will be missing from the operation a considerable time-period or the knowledge gained is
not concrete enough to use in practice. Traditional time-consuming, theoretical and
lecture-oriented courses are not considered to be useful by small and medium enterprises.
In fact, it is important to appreciate the nature and context of small and medium
enterprises, and not treat them as smaller versions of large corporations. SMEs have
special prerequisites concerning human- and Revised plan technology resources
(Rothwell, 1991).These programs should help managers to be convinced that internet is
suited to the nature of their business. So, these programs have to be carefully targeted in
order to have a positive effect. As mentioned before managers need to be convinced of
the benefits before they fully embrace the internet. Government and public administration
can have the role of catalyzer to increase the internet adoption. This can be achieved for
example by starting using the internet regularly for their operations. By doing this
enterprises perceive the adoption more useful than before and it can have effect on their

decision.
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5.3 Contributions

A number of studies have been conducted in recent years concerning the internet
and e-commerce adoption in small and medium enterprises. However, most of these
studies focused on SMEs in developed countries. For developing countries, the situation
is quite different. There is still a big gap in internet and ecommerce adoption between the
developed and developing countries (Algirim and Nabeel, 2003). This research focuses
on the phenomenon and situation of Iran, which is uniquely culturally different from
other countries. IT adoption behavior and perceptions of the Iranian decision makers may
differ from the people in foreign countries. Thus, this study provides a better
understanding of internet adoption decision among Iranian SMEs. Nowadays
governmental organizations such as the ministry of ICT or ministry of Commerce are
trying to provide or help in the necessary areas for the adoption of ICT in Iranian SMEs.
In fact a critical understanding of internet adoption cannot be achieved without a good
knowledge of the factors affecting the internet adoption decision. If know how Iranian
managers of SMEs make these decisions, they will be able to develop effective strategies
in this regard. So, this model can help them to profit from the knowledge in being able to
provide advice or help in the necessary areas to SME:s.

Also, this study contributes to the technology acceptance literature by adding
facilitating conditions, perceived risk, subjective norms and image constructs to the TAM

model.

5.4 Limitations

There are a number of limitations associated with the research. These limitations will be
discussed as follows. First, the sample selection may limit the ability to generalize the
finding to the overall population. Second, although the choices for each question were
adopted from the previous studies, all possible alternatives might not have been included.
Besides, showing the respondents the list of potential answers could have caused biases
in their responses. Third, the main limitation corresponds to the number of employees

considered in each company. The sample is mainly of companies whose number of
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employees are varies between 10 - 150 employees. Thus the sample may be biased
toward smaller firms. Fourth, self-reports were used to measure internet adoption, Self-
reports may create self-generated validity and thus inflated causal linkages (Todd and Taylor,
1995). Finally, variance in actual use, around 40.5%, suggests that the model may be

omitting some factors.

5.5 Future Research

In this section some suggestions for future research have been delivered. Future
research could build upon this study through replication across different samples and
across a range of different IT innovations. The validated research framework proposed in
this study can then serve as a basis for hypothesis formulation for future research in this
area. The study on internet adoption of Iranian SMEs can be extended to non adopters.
Comparison can then be made between adopters and non adopters in terms of the factors
influencing their adoption decisions. A longitudinal study would provide more conclusive
evidence to the process through which beliefs, attitudes, norms and intentions are formed
and how they evolve. Further researches on TAM should address the role of other
determinants of adoption/usage behavior. Approximately fifty percent of the variance in
behavior in this thesis remained unexplained. So, the final suggestion for future research
should use more elaborate models incorporating additional antecedent factors beyond

intentions and behavioral control.

5.6 Conclusion

The purpose of this study is to develop an internet adoption decision model for
Iranian SMEs with the help of main behavioral theories by identifying the factors
influencing the internet adoption decision and adoption/continual usage of internet among
Small and Medium Enterprises from the perspective of Iranian decision makers. The
overall results revealed that the theory of acceptance model (TAM) provides a good

understanding of these factors. Some factors from literature review were added to the
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main TAM model. According to the results of this thesis, Perceived attitude of internet
adoption plays the most important role in the modifying the internet adoption decision.
Also the findings show that perceived usefulness and perceived ease of use are the main
reasons for managers having a positive attitude toward internet adoption. The important
antecedents of perceived usefulness are perceived ease of use, facilitating conditions
(financial and technological resources), subjective norm respectively. Also, perceived
risk has negative effect on perceived usefulness toward internet adoption. Furthermore,
facilitating conditions and image are other factors that have important effect on
behavioral intention toward internet adoption respectively.

Subsequently, behavior is the transmission of intention into action. The results
show that facilitating conditions and perceived image are important antecedents of actual
usage behavior. In fact facilitating conditions has direct effect and also indirect effect
through mediators such as perceived usefulness and attitude on internet adoption decision
also the findings revealed that decision makers receive some pressure from social factors
to adopt internet in order to make their enterprises more prestigious. Additionally, the
other factors which are important on actual usage are perceived usefulness and behavioral
intention.

Finally, with respect to research question, factors influencing internet adoption
among Iranian SMEs with the help of Theory of acceptance model were identified. They
are subjective norm, perceived risk, facilitating conditions, image, attitude, perceived
usefulness and perceived ease of use. At last, these factors were added to TAM in order
to have a modified TAM model for internet adoption among Iranian small and medium

enterprises.
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Appendix A: Questionnaire

Internet adoption decision model among Iranian Small
and Medium Enterprises (SMES)

Purpose of this research:
The aim of this research is to develop an internet adoption decision model for Iranian
SMEs by identifying the factors influencing the internet adoption decision from the

perspective of decision makers of Iranian SMEs.

Please be assured that your responses will be kept strictly confidential. If
you have any queries, please do not hesitate to contact me by email at

marjan_rasa(@yahoo.com

Thank you very much for your kind assistance!
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PART 1: General Information

1. Gender: Female Male

2. Age:
20-30 years 30-40 years 40 and above

3. Education:

Diploma  Bachelor/BS/BA Master/MBA/MS Doctorate Other

4. years in present position:

5. years with present firm:

6. Industry in which your firm operates:

7. Number of employees:



PART 2: Actual Usage

AUI. How frequently do you use following internet applications during a week for your job on

average?
1 2 3 4 5 6 7

Extremely Quite Slightly Neutral Slightly Quite Extremely
Infrequently | Infrequently | Infrequently Frequently | Frequently | Frequently

E-mailing 1 2 3 4 5 6 7

Browsing company homepage 1 2 3 4 5 6 7

Market and product research 1 2 3 4 5 6 7

Exchange of information with clients 1 2 3 4 5 6 7

Information search 1 2 3 4 5 6 7

Exchange of information with suppliers 1 2 3 4 5 6 17

Usenet 1 2 3 4 5 6 7

Receiving orders from clients 1 2 3 4 5 6 7

Placing orders to suppliers 1 2 3 4 5 6 7

Intra-company communication 1 2 3 4 5 6 7

Medium of payment 1 2 3 4 5 6 7

Ftp 1 2 3 4 5 6 7

Placing job recruitment advertisement 1 2 3 4 5 6 7

Video conferencing 1 2 3 4 5 o6 7

AU2. On average, how many hours do you use internet applications for your job during a

Less than More than
1h 1-5h 5-10h 10-15h 15-20h 20—-25h 25 h
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AU3. On average, how many times do you use internet applications for your job during a week?

Less than About once 2 or 3 times Several About once Se?veral
Not at all times a times
once a week a week a week a day
week each day
PART 3:

For the following questions, please put down the number which best describes your perceptions

of Internet.
(SD) 1 2 3 4 5 6 (SA)
Strongly Disagree somewhat Neutral Somewhat Agree strongly
Disagree Disagree Agree Agree
SD N SA
Perceived usefulness
PUI1 Internet usage is useful in my company. 2 3 4 6 7
PU2 Internet usage improves the performance of my 2 3 4 6 7
company.
PU3 Internet usage increases the productivity of my company.1 2 3 4 6 7
PU4 Internet usage enhances the effectiveness of my 2 3 4 6 7
company.
PUS5 Internet usage makes it easier for my company to do 2 3 4 6 7
business.
PU6 Internet usage enables my company to accomplishtasks 1 2 3 4 6 7

more quickly.
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Perceived Ease of Use
PEOU1 Learning to operate with internet is easy. 1 2 3 4 5 6 7
PEOU2 [ think it is easy to get the internet to do whatmy 1 2 3 4 5 6 7

company wants it to do.

PEOU3 The interaction with the internet is clear and 1 2 3 4 5 6 17
understandable.

PEOU4 I think internet is flexible to interact. 1 2 3 4 5 6 7

PEOUS I think becoming skillful at using internetiseasy. 1 2 3 4 5 6 7

PEOUG6 I think using internet is easy. 1 2 3 4 5 6 7

Subjective Norm
SN1 People who influence my behavior think that [should 1 2 3 4 5 6 7
use internet in my job.
SN2 People who are important to me think that [ shoulduse 1 2 3 4 5 6 7

internet in my job.

Image

)
w
N
W
o)
N

IM1 Companies in Iran that use the internet have more prestige 1
than those companies do not.

IM2 Internet usage is a status symbol among the companies. 1 2 3 4 5 6 7

IM3 Companies in Iran that use internet have a higher profile 1 2 3 4 5 6 7

than those do not.

Facilitating condition
FC 1 Our company has the financial and technological 1 2 3 4 5 6 7
resources necessary to use internet applications.
FC2 Specialized instruction concerning the internet is 1 2 3 4 5 6 7
available to our company.
FC3 A specific person (or group) is available for assistance 1 2 3 4 5 6 7

with system difficulties in our company.
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Attitude
AT1 Using the internet in enterprises is a good idea. 1
AT?2 Using the internet in enterprises is a wise idea. 1
1

AT3 I like the idea of using the internet in job.

[NOT \S 2 NG T \S]
w W w W
N N N SN
wnm DN
a & o &
NG TN EEENG BN

AT4 Using the internet in job is pleasant. 1

Perceived Risk
PR1 I think using internet in monetary transactions has 1 2 3 4 5 6 7
potential risk for my company.
PR2 I think using internet in product purchases has 1 2 3 4 5 6 7
potential risk for my company.
PR3 I think using internet in merchandise services has 1 2 3 4 5 6 7
potential risk for my company.

PR4 I think using internet puts the privacy of my company 1 2 3 4 5 6 7

at risk.

Behavioral Intention

BI1 I will use internet in my company on aregularbasis 1 2 3 4 5 6 7

in the future.

BI2 I will use internet in my company frequently in the 1 2 3 4 5 6 7
future.

BI3 I will strongly recommend others to use internet in 1 2 3 4 5 6 7

their jobs.

Further suggestions:
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I would like to receive the aggregated results of this survey. ~ Yes No

Thank you for completing this survey. We recognize that your time is limited and we
value your participation. Please complete the following section if you answered YES to

last question and you would prefer to be contacted at a different address.

Name:
Telephone:
E-mail:

Address:

101



Appendix B: Comparative Analysis between Techniques

Issue LISREL PLS ‘ Linear Regression
Objective of Overall Show that the null Reject a set of path-  Reject a set of path-
Analysis hypothesis of the specific null specific null

entire proposed hypotheses of no hypotheses of no
model is plausible,  effect effect.
while rejecting path-
specific null
hypotheses of no
effect
Objective of Overall model fit, Variance Variance
Variance Analysis such as insignificant explanation (high R- explanation (high R-
chi-square or high square) square)

AGFL

Required Theory Requires sound Does not necessarily Does not necessarily

Base theory base. require sound theory require sound theory
Supports base. Supports both  base. Supports both
confirmatory exploratory and exploratory and
research. confirmatory confirmatory

research. research.

Assumed Multivariate normal, Relatively robustto  Relatively robust to

Distribution if estimation is deviations from a deviations from a
through ML. multivariate multivariate
Deviations from distribution. distribution, with
multivariate normal established methods
are supported with of handling non-
other estimation multivariate
techniques. distributions.

Required Minimal
Sample Size

At least 100-150
cases.

At least 10 times the
number of items in
the most complex
constructs.

Supports smaller
sample sizes,
although a sample
of at least 30 is
required.

Source: (Gefen, 2000)
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Appendix C: Compatibility by Research Approach

Capabilities LISREL PLS Regression
Maps paths to many dependent (latent Supported Supported Not supported
or observed) variables in the same
research model and analyze all the
paths simultaneously rather than one
at a time.
Maps specific and error variance of Supported Not supported Not supported
the observed variables into the
research model.
Maps reflective observed variables Supported Supported Supported
Maps formative observed variables Not supported  Supported Not supported
Permits rigorous analysis of all the Supported Not supported Not supported
variance components of each
observed variable (common, specific,
and error) as an integral part of
assessing the structural model.
Allows setting of non-common Supported Not supported Supported by
variance of an observed variable to a adjusting the
given value in the research model. correlation

matrix.

Analyzes all the paths, both Supported Supported Not supported
measurement and structural, in one
analysis.
Can perform a confirmatory factor Supported Supported Not supported
analysis
Provides a statistic to compare Supported Not supported Not supported

alternative confirmatory factor
analyses models

Source: (Gefen, 2000)
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http://cais.isworld.org/articles/4-7/article.htm#Reflective

104



	 
	 
	 
	 
	 
	 
	 
	Chapter 1 
	Introduction 
	1. Introduction 
	1.1 Background 
	 
	1.2 Definition of Small and Medium Enterprise (SME) 
	1.3 Benefits of Internet Adoption for SMEs 
	1.4 Internet Adoption among SMEs  
	 
	1.5 Research Problem 
	1.6 Research Objective 
	1.7 Organization of Thesis 
	 
	 
	 
	 
	 
	Chapter 2 
	Theoretical Review 
	 
	2. Theoretical Review 
	2.1 Literature Review 
	2.1.1 Benefits of Internet Adoption for SMEs 
	2.1.1.1 Increasing Revenue and Decreasing Cost 
	2.1.1.2 Market Expansion  
	    
	2.1.1.3 Enhancing Company Image and Improving Competitive Position  

	2.1.2 Internet Adoption 
	2.1.3 Technology Adoption         
	2.1.4 The Behavioral Adoption Theories 
	2.1.5 Modified TAM Model 

	2.2 The Research Frame work 
	2.3 Chapter Summary 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Chapter 3 
	Research Methodology 
	3. Research Methodology  
	3.1 Research Approach 
	 
	3.2 Research Strategy 
	3.3 Measurement of the Constructs 
	3.4 Pilot Test  
	3.5 Sampling 
	3.6 Data Collection 
	 
	3.7 Statistical Analysis 
	3.7.1   Structural Equation Modeling (SEM) 

	3.8 Reliability and Validity 
	3.9 Chapter Summary 

	 
	Chapter 4 
	Data description, Analysis and Results 
	4. Data description, Analysis and Results 
	4.1 Demographics and Descriptive Statistics  
	 
	4.2 Constructs Reliability and Validity Assessment 
	 
	4.3 Results of the Hypotheses Tests 
	4.3.1 Explaining Actual Usage Behavior (Internet Adoption) 

	4.4 Chapter Summary 

	 
	Chapter 5 
	Conclusion 
	 
	5. Conclusion 
	5.1 Theoretical Implications 
	 
	5.2 Practical Implications 
	5.3 Contributions 
	5.4 Limitations 
	5.5 Future Research 
	5.6 Conclusion 

	References: 
	Appendix A: Questionnaire 
	Appendix B: Comparative Analysis between Techniques 
	  


