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Abstract

Saudi Arabia today is a strong example of convergence between technology and local and religious tradition. This is especially true given the introduction and consequent widespread utilization of the Internet in the Kingdom. Though wide-scale online access was made available only in 1999, the country has recorded a tremendous growth especially in terms of connectivity. Presently, Saudi Arabia is moving towards the streamlining of its commerce systems through large-scale adoption of eCommerce. In 2001, a research team at the King Fahd University of Petroleum & Minerals commenced on a two-year project to comprehensively study the effect of Internet on social, educational and business systems in the Kingdom. One of the major aspects of this study was the analysis of user responses collected over the two-year period through a number of surveys. The survey questions were designed using the Theory of Planned Behavior. The analysis was also supported and in some cases verified with linear regression models. This paper reports on the consequent findings, which identify factors that may significantly affect the adoption of eCommerce in the country. Based on these factors recommendations are also made that contribute towards the development of a comprehensive eBusiness roadmap.

Introduction

Modern Saudi Arabia today represents a unique and convergent blend of social conservatism and technological prowess, a tremendous transformation from an isolated, desert land that it was over 50 years ago. Achieving this however has often mandated novel approaches, which strive to merge technology into the existing societal structure and avoid possible confrontations of interest. The growth of the global Internet and its absorption into the mainstream Saudi society has arguably been the most significant of such endeavors. The effort is ongoing as the Kingdom further opens Internet access, exploring opportunities for the Internet in education, government and commerce.

Although Saudi Arabia has been linked to the Internet for several years, wide-scale public access to the world-wide-web was initiated in January 1999. Given the unmediated nature of the medium, the main focus areas emphasized achieving effective censorship of inappropriate content without creating any noticeable bottleneck in throughput and access speeds. The technological implementation involved routing all Internet access through a central proxy server at the King Abdul-Aziz City for Science and Technology (KACST) in the capital city of Riyadh. The history of the Internet in the Kingdom and its present architecture are well documented both officially and by independent reviewers [ISU, 1998][Tawil, 2001].

Over the past decade, the Kingdom has taken measured but strong steps towards developing a diversified economy, with emphasis on developing its Information Technology sector. A core issue has been the implementation of robust eCommerce initiatives through out the country spanning both vertical Business-to-Consumer (B2C) and lateral Business-to-Business (B2B) market systems. But to realize such commerce models, a number of variables have to be understood and measured such as acceptance of Internet among the general society, the extent of its utilization, present trends in Internet use in businesses and the possible market/social response to eCommerce. In 2001, a research team from the King Fahd University of Petroleum & Minerals (KFUPM), under a project grant from KACST initiated a comprehensive study of the use and effect of Internet on Saudi society. The study, which lasted for two years concluding in early 2003, was based on gathering information from surveys of users and businesses followed by its subsequent analysis. One of the key areas pursued in this work focused on identifying and determining the status of relevant factors that can influence eCommerce adoption in Saudi Arabia. This paper reports on this research, and documents its key findings and recommendations.

The subject of identifying factors that influence Internet utilization in commerce is treated in two different phases in this paper. The first phase details the present state of Infrastructure in the Kingdom relevant to supporting a vibrant and growing Internet society essential to eCommerce. The second phase, which draws on the analysis of user-survey responses, documents the outlook of society in general on the potential of eCommerce. This phase considers a number of possible influencing factors such as Internet use, gender, etc., on eCommerce adoption. The key findings and recommendations of each of these two phases are detailed separately.

Saudi Arabian eCommerce Scenario

eCommerce is the transition of traditional market functions to the Internet, covering almost every relevant aspect such as identifying market sectors, information gathering, automating business transactions and workflow, and in some cases such as software-retail, even the delivery of products. It is the application of Internet technologies to help foster business process and communications for cost effectiveness, efficiency in terms of time, and improved relationships between involved entities. As such the effectiveness of an eCommerce initiative directly depends on the infrastructure support in terms of scalability, sustained and cost-effective Internet connectivity, access speeds and security measures. This section documents the status quo of the various pointers which signify eCommerce readiness of the present infrastructure.

A key indicator of eReadiness for business is the number of people who have Internet access in the Kingdom. According to a recent estimate by KACST, there were 444,000 Internet subscribers in the Kingdom as of July 2002. With an average of 2.5 users per subscriber, the number of Internet users in the Kingdom can be estimated as 1,110,000. This represents around 5% of the complete population. 

There are as many as 30 licensed Internet Service Providers (ISPs) in the Kingdom and 18 educational/other organizations. Of these 30 commercial ISPs, 25 were operational as of December 2002. All Internet access through them is routed and controlled through a central node at Internet Service Unit (ISU) at KACST. Each of the ISPs main location is connected to the national backbone ATM network. Regarding connectivity statistics, fourteen of these ISPs are connected via a fiber optic backbone, eight ISPs have STM-1 links to the ATM network and five are still to install their fiber cable. The maximum and minimum bandwidths available are 48Mbps and 512Kbps respectively with an average of 11Mbps for operational service providers. Moreover, 15 ISPs have a Point of Presence (POP) with an average bandwidth of 256 Kbps. For educational and other related institutions, which avail Internet connectivity directly from the Internet Services Unit (ISU) at KACST, the average bandwidth allotted is 2 Mbps.

The number of ISPs in a country is often considered as an index of its market liberalization. Competitive ISP markets tend to reduce usage rates, enhance availability of different services and improve quality, all of which influence Internet access. Almost all the ISPs' target the corporate sector, Internet cafes, and individuals. Some have foreign partnerships while others are managed by the Saudi corporate sector. The total number of ISPs at the regional level is illustrated in Figure 1, which compares their market liberalization in Saudi Arabia to other Arab countries.
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Figure 1: Status of Internet service providers in the region (Source: Arab.net, ISU)

Leased lines are one of the main building blocks used by businesses to construct networks capable of supporting high-speed, voluminous eCommerce traffic. Hence, they are a reliable metric for growth in business-oriented Internet applications. The number of leased lines in the Kingdom, allotted by STC (not necessarily for Internet use), since 1998 is shown in Figure 2. Projected growth rates anticipate the current number to surpass 10,000 lines in the year 2003 and 30,000 by the year 2005 [Source: Saudi Telecom Company (STC)].
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Figure 2: Growth and prediction in leased lines in the Kingdom (Source: STC)

Broadband technology allows for fast transmission of large amounts of information, which enables bandwidth hungry technologies, such as full-motion video or CD-quality audio. Of the various broadband technologies, the STC presently provides Digital Subscriber Lines (DSL) to individuals, which permits transmission at bandwidths ranging from 144 Kbps to 1.5 Mbps. Many of the ISPs are approved for providing DSL services to end-users.

Of all the various Internet connectivity methods, the most common is the fixed telephone access. The number of fixed access lines in the Kingdom stood at 2.9 million at the end of 2000 and is expected to reach around 5 million in 2005.  Teledensity (number of standard access channels per 100 inhabitants) is another good indicator.  Figure 3, which shows the growing teledensity throughout the country, indicates a steady increase especially since the late 1990s. 
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Figure 3: Growth of teledensity in Saudi Arabia (Source: STC, US Census Bureau)

Figure 4 complements the above statistics and gives the rate of growth of Internet subscribers in comparison with the growth of telephone lines. These figures are indicative of an existing strong telephone system that would be able to support large-scale dial-up Internet access. However making eCommerce a viable success would require moving beyond these traditional low-speed connectivity methods and making broadband access widely available.
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Figure 4: Growth rate of Standard lines & Internet subscribers in the Kingdom (SaudiNIC, STC)

The number of Internet hosts is one of the most commonly used indicators of the growth of the Internet. A host is a domain name that has an IP address “record” associated with it. Internet surveys of hosts and servers provide one indicator of comparative Internet development between countries. The main limitations in these surveys is the inability to reach all hosts or servers, and the structure of the domain name system being such that there is no guarantee that all hosts under a particular domain are located in a certain geographic location. Saudi Arabia had 293 hosts declared officially online in 1998 (Source: ISU, KACST). There has been a sharp increase in number of hosts during the last four years with present an estimate of over ten thousand, but these hardly compare to countries such as USA where there are over 80 million hosts, and Japan, which has over 8.7 million hosts. Among the Arab countries, the UAE tops the list with 59621 hosts. Statistics for other countries in the region are: Egypt -18706, Lebanon - 7629, Saudi Arabia - 10024 and Kuwait - 3188. These figures represent the status as of July 2002 [ISC, 2001]. Figure 5 plots total number of hosts in SA domain over the past five years.
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Figure 5: Growth of total hosts in the Kingdom (Source: ISC)

eCommerce requires high security levels to protect user sensitive information. Internet servers facilitating eCommerce transactions are required to be highly secure with strong encryption measures in place. Currently there are only seven servers in Saudi Arabia employing strong encryption algorithms (40 bit or more) while four other servers employ weak encryption algorithms (less than 40 bit). This is primarily due to the lack of emphasis on security in the private sector. Figure 6 compares the number of secure servers in the Middle Eastern countries. 
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Figure 6: Number of secure servers in different countries in the Middle East (Source: Netcraft)

Over the past decade, there has been an upsurge in security breaches with the community and tools for illegal access getting well organized and sophisticated. Attackers and intruders can be anywhere on earth and deploy collaborating agents to attack a target site on the Internet. However, widely deployed defense systems like firewalls are moving toward isolating networks and sites. KACST is drawing plans to institute a public key infrastructure (PKI) system that will enable secure Kingdom-wide eCommerce transactions. The Saudi Arabian Monetary Agency (SAMA) is piloting an online payment system for Business-to-Business (B2B) eCommerce based on the widely used ‘Society for Worldwide Interbank Financial Telecommunication (SWIFT)’ technology. It is also developing a new electronic securities trading system that will deliver straight and transparent processing of payment and share transfers. 

Strategic Analysis of Saudi eCommerce Environment

In the preceding subsection, the present status of Saudi Arabia’s Internet infrastructure was reported with statistics detailing security-awareness, Internet hosts and past and projected growth of the Kingdom’s telecommunications systems. 

The strength of the Saudi eCommerce market potential lies in the Kingdom being the center of the Islamic World with the largest economy ($168 billion) among the Arab countries with virtually no direct taxes.  The GDP per capita income is high with 9000 Purchasing Power Parity (PPP) compared to 6,167 and 7,416 regional and global averages, respectively. 

Saudi Arabia has a very high population growth rate, averaging an estimated 3.4% per year. This in the long run, would provide an expanding consumer base and a driving force behind growth in the private sector and eCommerce. This premise is supported by the fact that a major percentage of the Saudi population is under its twenties. (Source: Icon Group International, 2000).

This significant youthful Saudi population and the presence of large IT companies based in Saudi Arabia give eCommerce in the country a major advantage and a competitive edge over others in the region. With more openness towards direct foreign investment, it is inevitable that large foreign investors would also bring and utilize the latest technology to conduct their businesses. Local and regional companies would greatly benefit from this exposure and would deploy these new systems in their business enterprises. 

Table 1: Strategic Analysis of Saudi Arabian eBusiness Environment

	Strengths
	Weaknesses

	· Center of the Islamic World

· The largest Arab economy

· Free market with minimum taxes

· High per capita income

· High growth in PC penetration

· High youth population

· Good teledensity

· The largest IT market in the region
	· Lack of local IT professionals

· Lack of sufficient and affordable facilities for education and training for locals

· Very high cost of Internet access

· Telecom operator monopoly 

· Non-existent legal environment for eCommerce transactions

· Lack of basic infrastructure for secure 

· eCommerce transactions



	Opportunities
	Threats

	· eCommerce enables access to regional and global marketplaces

· Internet is an important engine for economic growth

· Internet helps reduce cost of doing business 

· With trade barriers coming down, environment for eBusiness will become more conducive

· eGovernment systems enable convenient and responsive services for citizens
	· Regional e-business initiatives from UAE, Dubai, and Egypt 

· Admission to World Trade Organization (WTO) will lower legal barriers for market access, thus exposing local firms to stiff international competition

· Cultural backlash 




Table 1, summarizes the strategic analysis of Saudi Arabia in developing a robust eBusiness environment. The Kingdom’s strengths and weaknesses are listed along with the overall opportunities of this new business medium. In addition, the immediate competition and possible threats to instituting such a system are identified. 

The enactment of laws and policies for regulating online transactions is a prerequisite for successful implementation of eCommerce in the Kingdom. These measures have to be achieved within a short frame of time and should be supported through regular updates and improvement. Such rapid implementation is essential to avoid lagging behind regional as well as international competitions especially in face of lowered trade barriers as per WTO policy. 

In summary, the overall business environment of the Kingdom gives eCommerce great potential for success, which would herald the country as a regional leader. However, to achieve this, Saudi Arabia requires substantial improvements in telecommunication infrastructure with easy and affordable Internet access, all the while shifting towards broadband connectivity. Further, this infrastructure would have to be supported by trained and skilled local IT professionals to meet the demand for human resources in this technology-intensive area. Concurrently, new avenues of imparting the requisite education have to be explored, given the present stress on existing educational institutions.

This concludes the first phase of the paper. Next, we study the responses of general Internet users to the web-based questionnaire to measure factors that are or will be influencing eCommerce (B2C – online shopping) in the country. The overall survey system and methodology is based on theory of planned behavior [Ajzen, 1991].

Saudi Arabian eCommerce and Society

In this section, we identify the factors that are most likely to influence Internet home buying in the country. These factors are determined in light of the theory of planned behavior. Information is based on responses from our web-based questionnaire where general Internet users mainly from Saudi Arabia were solicited for their views on many issues, including online shopping. The objective was to collect a random sample of Internet users in the country to measure the use and effect of Internet. Therefore, a web-based survey was preferred to a paper-based one, as it is more likely to achieve a maximum random outreach. 

Research Methodology

The design of the survey questions was implemented based on the ‘Theory of Planned Behavior’ (TPB) proposed by [Ajzen, 1991].  This theory is one of the foremost contributions in making stable predictions for different kinds of behavior. It has been extensively used for predicting user behavior patterns in adoption of new technologies and is well supported with empirical evidence [Tan, 2000][Pavlou, 2001][Pavlou, 2002]. It is based on a central factor known as ‘individual intention to perform a given behavior’. This factor is based on three independent determinants:

1 Attitude towards behavior: This factor represents individual perceptions about the specific behavior.

2 Subjective norms. This factor represents perceived social compulsion to perform or not to perform the specified behavior.

3 Perceived Behavioral Control. This factor represents perceived ease or difficulty of performing the behavior and depends on past experience and future impediments.


Figure 7
 schematically shows the influence of these determinants on ‘Individual’s Intention’, and ‘Subsequent Behavior’.
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Figure 7: Framework for Theory of Planned Behavior

The TPB issue was adapted to the project context. The actual behavior under study is ‘Adoption of eCommerce’. In line with the above description, a person’s intention to adopt eCommerce depends on three determinants, namely attitude towards eCommerce, subjective norms and perceived behavior control. The subjective norms refer to the “perceived social pressure to perform or not to perform the behavior” [Ajzen, 1991]. This pressure manifests itself in the general behavior of individuals when they act on the basis of what others think they should be doing [Tan, 2000]. In the early stages of innovation, subjective norms significantly affect behavior, as individuals do not have direct experience. Therefore, the views of friends, family members and other social groups around the individual influence his perception. However, when the individual directly interacts and experiments with the technology, these views of others recede in influence and are replaced or augmented by the person’s own experience [Tan, 2000][Hartwick, 1994][Taylor, 1995]. The web-survey was obviously directed at users who are already using the Internet, and thus may likely have their own individual perceptions from direct experience. Therefore, the study excludes subjective norms and identifies factors contributing to only the other two determinants, namely ‘Attitude’ and ‘Perceived Behavioral Control’.

Our research is based on the simple but crucial assumption that if Internet focused business initiatives such as eCommerce, online banking are perceived by individuals and businesses as facilitating economic progress, there would be much favorable inclination to adopt these new technologies. Hence the overall objective is to decide which of the above determinants has the most influence on these perceptions. In order to achieve this, the influencing factors have to be identified and evaluated. This is done in the following subsections.

Attitude towards adoption of eCommerce 

Attitude of the individual is based on his positive or negative views about the intended behavior, i.e., adoption of eCommerce. The individual develops this perception on the basis of different factors, which are enumerated below [Tan, 2000][Tornatzky, 1982]. 

1. The relative advantage of eCommerce on the individual’s life, i.e., whether it makes life easier forms a core issue. A realistic assumption is that if an individual believes that eCommerce as a business medium will make life easier than it is quite likely that he will adopt eCommerce. The analysis of all subsequent factors is done against this variable.

2. Practical compatibility of the user with new technology has a positive effect on its adoption [Tornatzky, 1982]. Therefore factors like long-term computer usage, Internet experience and wider use of Internet services would enhance the chances of adoption of eCommerce.

3. The lower the perceived risk associated with eCommerce services, the higher will be the chances of individuals accepting the technology. This assumption can be supported by considering the argument in a converse manner - Importance given to Internet Security and Privacy by individuals while shopping online can be interpreted as skepticism of Internet services. This would mean that an individual considers online shopping as a high-risk activity, thus resulting in a non-favorable view of the eCommerce on the whole. Other studies have also considered security and privacy over the Internet as an impeding factor to the growth of eCommerce [Bhimani, 1996]

Perceived Behavioral Control
Perceived Behavioral Control refers to the anticipated ease or difficulty of performing the behavior. In the present context of eCommerce adoption, it refers to the perceived ease and efficiency that users can expect from this new technology. In earlier studies of a similar nature, researchers identified three factors that affect the perceived behavioral control of the individual [Tan, 2000] [Benham, 1996]. These are – an individual’s self confidence in performing the behavior, facilitating conditions like availability of resources needed to accomplish the behavior, and the ease of use of technological innovation. These three factors are translated into the present eCommerce context as follows:

4. An individual’s confidence in his Internet skills adds to the chances of his inclination towards eCommerce.

5. The greater the extent of technological support for Internet, the more likely that eCommerce and home buying will be adopted.

6. Ease of use of home-based or online shopping can significantly enhance chances of eCommerce adoption.

Additional Factors

Apart from the above two determinants that are part of the theory of planned behavior, some additional factors have also been identified. Although these do not form a part of the TPB but nevertheless they add more information to understand the possible effects on user’s online shopping and home-based retailing intentions. These factors are:

7. Gender of Internet surfers may play a significant role in influencing eCommerce adoption in the Kingdom. Given the gender-based segregation policy at all levels of both education and employment, this factor becomes critically important

8. Location of residence can also impact people’s perception of eCommerce. Naturally, people living in cities are more likely to adopt home-based online shopping rather than those in rural areas.

9. Tech-savvy individuals, i.e., people comfortable with using new technologies, are more likely to be inclined towards eCommerce. Therefore, wide-scale and extensive use of technological gadgets in a household would be a factor influencing individual intentions regarding eCommerce.

As mentioned earlier, this part of the study drew upon the information collected through a general web-based survey. Internet users were randomly solicited to answer a number of direct queries, the answers to which were translated to provide indicators for the various factors identified above. 

The relative advantage of eCommerce is determined by analyzing responses against the effect of eCommerce on an individuals’ life. Except for the relative advantage factor, all the other independent factors are analyzed by studying the linear regression between various factors under consideration with ‘Effect of eCommerce on individual’s life’ as the dependent variable. For factors related to practical compatibility, information such as duration of computer usage, Internet experience, number and type of Internet services used by the individual was collected. Further in order to measure the user-perceived risk factor, the responses of individuals on Internet security and Internet privacy were analyzed. If an individual gives less importance to these factors while agreeing to adoption of eCommerce then it shows his confidence of the Internet. In turn, the more confidence one has in Internet as a business and transaction medium, the lower is the risk associated with eCommerce. 

Regarding availability of technical support for Internet-related problems, users were queried regarding their satisfaction with their ISP’s technical help systems. With regards to the ease of home-based online shopping, user opinion as regards to facilities like easy placing and canceling of purchase orders, reliable delivery, handling of returns and refunds, easy payment procedures etc were collected.

A number of the factors mentioned earlier were also addressed directly, such as user confidence of their Internet skills, nature of job, education, gender and residence. The technology savvy-ness of users is measured with two metrics - number of computers owned and the number of technology gadgets in his/her household.

In the following sub-section, we report and discuss results for a majority of these factors.

Results and Discussion

Majority of the respondents have positive views about eCommerce and Internet banking. They agree with the argument that the use of Internet for shopping and banking will make life easy. Almost 65% of respondents fall in this category. Only 10% of respondents feel otherwise while the rest (24.6%) are uncertain. Figure 8 plots these results. In light of this result, the conclusion is that the relative advantage of eCommerce and Internet Banking as perceived by Saudi Internet users would favorably effect their inclination to adopt eCommerce. This finding is in line with earlier similar studies [Tan, 2000][Sia et. al, 1998].
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Figure 8: Relative Advantage of eCommerce and Internet Banking on individual’s life

For all the other factors, a linear regression analysis was carried out using the statistical software ‘Statistica’. A confidence level of 95% (i.e. α = 0.05) was used. As reported earlier, the analysis of these independent factors is done to identify their effect on adoption of eCommerce based on an assumption that 

“If use of Internet for Commerce and Banking will make life easier then it is more likely that eCommerce and related services will be adopted”. 

These results are compiled in Table 2. Significant β values are highlighted in bold.

Considering the practical compatibility factor, which is further broken down into three elements, it is seen that all have a strong significant effect on the adoption of eCommerce. This is because experienced Internet and Computer users, i.e., those who have used the Internet and its wide array of services extensively, are convinced with the importance of eCommerce than those who have a limited experience. The results are in line with earlier findings where it was reported that increased compatibility with an innovation has a positive influence on the individual behavior [Tan, 2000][ Tornatzky, 1982][Harrington, 1999]. These three factors, computer usage duration, Internet experience and use of Internet services, are discussed independently below.

Table 2: Effect of different factors on adoption of eCommerce

	Classification
	Factor
	β
	Intercept

	Attitude
	Practical Compatibility

a. Computer Usage Duration

b. Internet Experience

c. Use of Number of Internet services
	-0.14

-0.24

-0.25
	2.958

2.943

2.669

	
	Risk

a. Importance of Internet Security

b. Importance of Internet Privacy
	0.186

0.124
	1.660

1.827

	Perceived Behavior Control
	Confidence on Internet Skills
	0.205
	1.702

	
	Extent of technological support
	-0.100
	2.200

	
	Ease of eCommerce
	-0.35
	2.477

	Additional Factors
	Gender
	0.121
	1.748

	
	City of residence
	0.038
	2.086

	
	Technological Savvy-ness

a. Number of computers in house-hold

b. Number of tech gadgets in house-hold
	-0.11

-0.16
	2.560

2.594
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Figure 9: Effect of computer usage duration on adoption of eCommerce

Individuals using computer for longer duration agree more strongly with the argument that eCommerce will make life easier. There is a significant relationship between these two factors with β value of -0.14. It is negative because the computer usage period increases in ascending order while the agreement with the argument increases in descending order. This is due to the design of the questionnaire. These two factors are plotted in Figure 9. It is clear from this figure that as the computer usage duration increases, higher percentages of respondents agree that eCommerce will make life easier. 

Like other compatibility factors, online experience of an individual also significantly affects his/her inclination towards eCommerce. It means that the more exposure to and consequent experience with the Internet, users would be more inclined towards eCommerce. This conclusion is drawn after analyzing the results of the regression analysis (β= -0.24) and the graph shown in Figure 10.
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Figure 10: Effect of Internet Experience on adoption of eCommerce

The third compatibility factor is the number of Internet services or operations utilized or performed by the individual. Users who have availed a varying range of Internet services, they are more likely to embrace eCommerce. The regression analysis shows that there is a significant relationship between these two factors (β= -0.25). The corresponding graph shown in Figure 11 also supports this conclusion.
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Figure 11: Effect of Use of number of Internet Services on adoption of eCommerce

User perception of risk associated with the Internet is measured by the importance given by an individual’s to online security and privacy. The less importance one gives to these two factors translates into lower perceived risk. The effect of importance accorded to online security and privacy on the adoption of eCommerce was seen through the regression analysis.  It reports a significant relationship for both security and privacy factors on eCommerce adoption. It is seen that those who give less importance to online security and privacy are confident that the same will not be compromised, i.e., they are sure of the Internet’s ability to maintain their security and privacy. But these are the people who are comparatively not eager in adoption of eCommerce. However, those who are serious about adoption of eCommerce are skeptical of the Internet’s ability to maintain their security and privacy and therefore they give more importance to these two factors while shopping online. For successful adoption of eCommerce, user confidence in online security and privacy needs to be enhanced. Hence it can be concluded that security and privacy concerns are obstacles for adoption of eCommerce. 
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Figure 12: Importance of Internet (a) Privacy (b) Security against eCommerce adoption

Figure 12 further supports this conclusion. Both figures have an almost identical pattern where the bar chart shows that those who don’t give importance to privacy and security on the Internet are not strongly in favor of adoption of eCommerce. However, users who are strongly inclined towards online commerce are skeptical of the security and privacy. This result is in line with other studies where researchers have pointed the widely reported concerns of security and privacy as impeding factors in the growth and adoption of eCommerce and Internet banking [Bhimani, 1996].

Moving further on to the analysis of factors under the “Perceived Behavioral Control” determinant, the effect of ‘confidence in Internet skills’, ‘extent of technological support’ and ‘ease of eCommerce’ are discussed.

The confidence on Internet skills has a strong significance to the adoption of eCommerce (β=0.205). Users, who are comfortable with the Internet, are more likely to adopt eCommerce as shown in Figure 13.  Other studies have also shown similar results where user confidence in a technology had a significant influence on adoption of new innovations [Tan, 2000].

[image: image14.png]mozmo-Tmzon

Very unsatisfied

Somewhat unsatisfied

Niether satisfied nor
unsatisfied

Somewnhat satisfied

Very satisfied

174
151

232
EE
101
1
a1
521
ED
225
I
s
259
312
204
a1
I
229
Ex
EE
28
4
205
276
425
0 5 10 15 2 2 W B 0 45 @

Percentage of Users

B agres Strongly

B ages aitte

ONiether agres ror disagree
ODisagree a e

B Disagree strongly





Figure 13: Effect of confidence of Internet skills and adoption of eCommerce

The extent of technological support available to users does not significantly affect eCommerce adoption. There might be many explanations for this behavior. One possible explanation is that local Internet users in Saudi Arabia are not exactly aware of what technological components or building blocks are needed for eCommerce and therefore are indifferent to this important factor. This result is in line with other similar studies in developed countries [Tan, 2000]. However, for developed countries this behavior can be attributed to the fact that already existing technological support is construed by the users as their right therefore they don’t give any significance to this factor.

The factors that facilitate application and implementation eCommerce have significant effect on its adoption (β=-0.35, Intercept = 2.477). Individuals who associate significant importance to ease of eCommerce are more likely to be inclined towards it.  This is evident from the regression results. The findings are compatible with similar studies available in literature [Benham, 1996].

After this analysis of ‘attitudinal’ and ‘perceived behavior control’ factors, the ‘additional factors’ identified in the research methodology earlier are now discussed. These are identified as gender of survey respondent, location of residence and technological savvy-ness. In case of gender, male individuals are more likely to adopt eCommerce than females (β=0.121). This behavior is in accordance with the particular social structure of Saudi Arabia where a majority of women stay at home and the earning responsibility lies with the male members of the family. Therefore men find little time for traditional shopping, which often is a significant recreational activity for the women. Therefore, they are less likely to opt for eCommerce. Figure 14 shows the graph generated by cross querying gender and inclination towards eCommerce.

Individuals living in major cities are more likely to adopt eCommerce than those who live in small cities/towns (β=0.038). Possible analysis of this finding can be as follows: people living in cities lead busy lifestyles and hence eCommerce is an important facility for effective time-management; also there is a greater likelihood of eCommerce implementation within urban areas given the available infrastructure.
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Figure 14: Effect of gender on adoption of eCommerce (home buying)

The final factor is technological savvy-ness. This is measured on the basis of two metrics: number of computers and number of technology gadgets in home. As reported earlier, both of these factors have significant effect on intention to adopt eCommerce (Table 2). As the number of computers in a household increases, likelihood of eCommerce adoption also increases. The negative sign in the corresponding β value is due to opposite order of these two factors in the survey questionnaire. Similarly, more technological gadgets in household is indicative of a user confidence and comfort with technology; this translates favorably for eCommerce adoption. This result is further supported by the plot of corresponding cross queries shown in Figure 15.

In this section, the significant factors that influence user intention and subsequent adoption of eCommerce were documented. The analysis was based on a well-known and effective theory of social sciences known as the ‘Theory of Planned Behavior’. The study analyzed two determinants of this theory namely ‘Attitude’ and ‘Perceived Behavior Control’. This research methodology was applied on the sample data collected using a web-based questionnaire. The conclusions were drawn on the basis of linear regression and graph plots of corresponding cross queries. The following section suggests recommendations for the establishment of a viable Kingdom-wide eCommerce plan.
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Figure 15: Effect of technological savvy-ness on adoption of eCommerce (a) number of computers (b) number of tech gadgets in house-hold

Recommendations

Based on the factors discussed in the previous section, a number of recommendations are made. These contribute towards developing a comprehensive eBusiness roadmap, which serves to harness the potential of the Internet for economic development of the Kingdom through facilitating the workflow in existing commerce systems as well as creating new web-based business models. Based on the above-defined factors, the key areas of focus for promoting eCommerce in the Kingdom, and the associated recommendations are as follows:

Internet Access

· The existing telecommunications infrastructure should be enhanced to support the demands of eCommerce systems.

· Broadband connectivity should be made available for both businesses and individuals

· Connectivity costs should be reduced to encourage wide-scale Internet use among individuals. A first step towards this would be the deregulation of the telecommunications sector, thus promoting competition among ISPs.

eBusiness Facilities & Infrastructure

· Establish a certification authority and Public-Key Infrastructure (PKI) encryption system. This would provide a means for Kingdom-wide secure online transactions between businesses. The facility would ensure confidentiality and provide access control, integrity, authentication, and non-repudiation services for businesses moving into eCommerce. 

· Implement an ePayment gateway to facilitate payments for goods and services bought or sold online. The Saudi Arabian Monetary Agency (SAMA) should be entrusted to set up such an electronic payment facility connecting all banks in the Kingdom, similar to the Saudi Payment Network (SPAN)

· Establish efficient and reliable postal addresses for residence and business sites for facilitating delivery of goods. The system could be based on the Geographical Information System (GIS)

· Implement a strong drive for eGovernance in all government ministries and institutions. As any business venture requires constant interaction with governmental agencies, eGovernance would greatly facilitate workflow and processing, thus cutting back on bureaucratic formalities. A significant element in this would be to develop a nation-wide directory of government portals, websites, and email addresses. 

ECommerce Awareness & Promotion

· Businesses, governmental departments and the public should be made aware of the benefits of eCommerce. This would be achieved by organizing seminars, training workshops, symposia and conferences on a regular basis. Chamber of Commerce & Industry, Ministry of Higher Education, and Ministry of Commerce should play a lead role in these planned awareness and promotion programs.

eBusiness Legal Framework

· Pass legislation addressing online security and privacy. This would involve drafting policies defining online offenses for individuals and businesses and corresponding setting up prosecution laws and procedures.

eBusiness Skills & Human Resources

· Training programs should be encouraged both at the government and corporate levels to ease migration to Internet based business systems.

· The requisite skills for implementing and developing eCommerce solutions should be included in university curriculums.

eBusiness Organization and Management

· Implementing eCommerce would require continuous monitoring of progress, the ability to make crucial decisions at very short-notices and flexibility. Hence a steering committee should be set up as a central authority to oversee the implementation of the eBusiness roadmap and oversee progress. This authority should have sufficient autonomy to make spontaneous decisions and implement them.
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