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ABSTRACT 

This first study conducted in Brunei investigates the 84 small and medium enterprises by 
using a survey approach to find out the key factors that are determinants to EDI adoption. 
Based upon the existing model, the study uses seven factors grouped into three categories, 
namely organizational, external and economic factors. The findings indicate that hypotheses 
related to perceived direct benefits and perceived cost are supported. However, the study 
could not find support for perceived indirect benefits. All other factors such as: IT knowledge, 
government support, top management support and trading partner influence remain 
insignificant. Based upon these findings, recommendations are provided. 
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1. INTRODUCTION 

Electronic Data Interchange (EDI) is the movement of business documents electronically 
between organizations in a structured, machine-retrievable, data format that permits data to 
be transferred, without rekeying, from a business application in one location to a business 
application in another location (Hansen and Hill, 1989). EDI actually emerged in late 1960s 
when transportation companies were looking for ways to alleviate delivery delays that 
resulted from large volumes of paper documentation (Powers and Carver, 1990). The use of 
EDI however became popular and widespread in late 1980s and early 1990s. Currently, many 
large organizations in US, Canada, and Europe are using EDI to support their trading 
activities. The adoption of EDI has also progressed rapidly in Australia (Garner, 1994). The 
growing use of EDI has drawn the attention of many trade publications and academic 
literature. A number of success stories (Sehr, 1989; Baker, 1991, Swatman, 1994) were 
published in the recent years, all of which claimed to have accrued a variety of benefits due to 
EDI adoption. Several survey studies (Premkumar et al., 1997; Bergeron and Raymond, 1997; 
Cox and Ghoneim, 1996; Reekers and Smithson, 1994) also confirmed the attainment of 
some EDI benefits to a varying extent. Several studies claim that EDI will continue to be 
used as an important communication medium by many business organizations for years to 
come (Silwa, 2000; Tingle, 2000). 

An overwhelming portion of past empirical studies however had focused on EDI use 
in context to large organizations, and little efforts have so far been expended to understand 
how EDI is actually being used by small organizations - which lack information systems (IS) 
sophistication. Traditionally, IS sophistication of small organizations is relatively low as 
compared to that of large organizations (Cragg and Zinatelli, 1995). Microcomputers in small 
organizations are primarily used to facilitate accounting systems (Heikkila et al. 1991). This 
trend has however been changed in recent years. New technology like EDI is now being 
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adopted by small firms in support of functions other than accounting (Iacovou et al. 1995). It 
is however reported that setup and running costs of implementing EDI with direct connection 
with trading partners can be high especially for small organizations (Cheung and Lam, 1995). 
Moreover, transactions in small organizations are not voluminous. Thus, the use of EDI in 
small organizations is less than anticipated. As such, it is therefore necessary to examine the 
extent of EDI use, factors affecting EDI use, and problems as well as benefits arising from 
EDI use in small organizations, because the findings of EDI studies in large organizations are 
likely to be different from those of small organizations - which differ substantially from large 
organizations in many dimensions. 

Majority of the current empirical studies on EDI had reported their findings based on 
either case study or cross-sectional surveys. As such, their findings did not reveal the long-
term effects of EDI. It is however, argued that the wide range of EDI benefits as cited in the 
literature, and are unlikely to be achieved immediately an organization implements EDI. 
Time is required to integrate EDI with the various internal systems of an organization. 
Business organizations are likely to progress along a learning curve as they gradually 
accumulate experience and expertise in EDI operations (Reekers and Smithson, 1994). 
Therefore, the adoption and success of EDI applications are likely to evolve over time. This 
is particularly true for small organizations that lack adequate resources and expertise to 
master EDI technology at a fast pace. As such, case studies and cross-sectional survey studies 
on EDI only provide a static picture, and fail to depict the evolution of EDI growth. Thus, it 
is imperative to conduct more empirical research studies to better understand the factors that 
are determinants to the successful adoption of EDI within the context of small businesses. 

In the past considerable research on EDI was conducted for large business; whereas, 
studies on Small and Medium Enterprises (SMEs) towards the adoption of technology is a 
recent phenomenon. However, majority of these studies were confined to the USA, Canada 
and Europe. Comparatively less has been researched in the Asia-Pacific and the numbers of 
studies on EDI adoption in South-East Asia remain marginal. Unfortunately, not a single 
empirical study on EDI adoption was undertaken in Brunei Darussalam (henceforth referred 
to simply as Brunei), a small equatorial island of South-East Asia situated in between 
Singapore and Malaysia. However, in the past some studies were conducted reflecting the use 
of IT in general, among the SMEs (Seyal et al. 2001) and adoption of electronic commerce in 
Bruneian SMEs (Seyal and Rahman, 2003).  

Therefore this pioneering study investigates the EDI adoption among Bruneian small 
and medium enterprises. It examines the Brunei business and technological infrastructure and 
study the existing EDI practice and major factors contributing toward EDI adoption. 

The remainder of this research paper has been organized in the following sequence. 
First, past empirical studies on EDI are critically reviewed, and a research model is developed 
with the selection of antecedent variables followed by the development of hypotheses. 
Second, a research model on EDI adoption in context to small organizations is presented, and 
hypotheses drawn from the model are postulated. Third, research methodology approach is 
described. Fourth, research data is analyzed with the discussion and finally, the paper 
concludes with a summary highlighting contribution to existing body of knowledge. Lastly, 
recommendations are made for the concerned practitioners and policy makers.  

Below we provide an overview of the small business environment and the technology 
infrastructure in Brunei Darussalam. 

 

 



EJISDC (2006) 24, 4, 1-21  3 

The Electronic Journal on Information Systems in Developing Countries, 
http://www.ejisdc.org 

2. BRUNEI BUSINESS ENVIRONMENT AND TECHNOLOGY INFRASTRUCTURE 

Recent globalization, no doubt, has revitalized the role of small and medium business 
organizations in the Southeast Asian economies. In a recent Asia-Pacific Economic Council 
(APEC) survey, it is estimated that for most of the member countries SMEs constitute about 
90% of the total business and employ between 50%-80% of their work force. (APEC Reports, 
2000).  

Brunei Darussalam is a small sultanate of 330,700 people situated on the northwest 
coast of Borneo Island divided into two areas that are separated by part of the Malaysian state 
of Sarawak. Its main economic activity is dominated by the oil and gas sectors. Brunei is 
presently the 14th largest oil producer in the world and 4th largest natural gas producer (HSBC, 
2000). The country’s gross domestic product per capita was US$ 13,875 in 1998 (Brunei 
Statistical Year Book 1999). Brunei is facing negative consequences from its single-minded 
dependence on oil. Brunei therefore needs to develop more SMEs in economic activity and it 
is hoped that it will be achieved through its national IT plan. The government, in its eighth 
development plan (2001-2006) has conceived an IT vision and has taken a range of measures 
to improve the IT infrastructure and the Internet business environment in the country. The 
government, with the setting up of Brunei Information Technology (BIT) Council, is 
determined to provide the basic telecommunication infrastructure in line with other regional 
economies such as Singapore, Malaysia and Indonesia. Brunei has a very impressive 
telecommunication infrastructure (RaGAM-21). The “RaGAM-21” is in fact, a broadband 
network. The core of this includes a high speed switching ATM-based network that is 
expected to deliver a range of multimedia services and applications (APEC 
Telecommunication & Information Group, 2001). It is important to the nation to link its IT 
hubs across the country via domestic communication satellite. This project aims to encourage 
the various institutions to build linkages amongst business and industry and to provide 
technological innovations. 

In Brunei, only 8% of total private sector businesses establishments fall in the 
category of large firms that includes the foreign banks, shipping and insurance companies and 
Brunei Shell Petroleum. Almost all these firms are technologically well–oriented by using e-
banking and e-business focusing on business to business and business to customer aspects of 
electronic commerce including EDI. The remaining 92% covers the SMEs that fulfill 70% of 
the nation’s employment needs (Bsmenet, 2001). In a survey conducted by Brunei Ministry 
of Industry and Primary Resources, 1999, around twenty seven percent of the SMEs are 
under Wholesale and Retail trade businesses. Nineteen percent of these SMEs are 
Construction-based with further sixteenth percent are classified in Community, Social and 
Personal Services. The survey results further indicated that overall there has been slow 
growth both in quantity and quality of entrepreneurs (MIPR 1999). At present, Bruneian 
SMEs are facing the similar problems as stated by MacGregor et al. (1998). However, most 
of the Bruneian SMEs’ managers have admitted the reasonable IT diffusion, mainly due to 
the availability of technology and to keep them in line with the business demands (Seyal et al. 
2001). Realizing the size of domestic market, Brunei businesses seem to be eager to utilize 
the Internet business techniques. However, in the absence of empirical evidence, it is difficult 
to assess how the Internet technology helps these SMEs to overcome difficulties. 

 

3. RELATED LITERATURE: A CRITICAL REVIEW 

A dominant portion of past EDI empirical literature had concentrated on EDI adoption in 
large organizations. The works of Premkumar et al. (1997), Bergeron and Raymond (1997), 



EJISDC (2006) 24, 4, 1-21  4 

The Electronic Journal on Information Systems in Developing Countries, 
http://www.ejisdc.org 

Cox and Ghoneim (1996), Masstti and Zmud (1996) and Reekers and Smithson (1994) fall in 
this group. In contrast, Iacovou et al. (1995) study is the only reported work that had 
examined EDI use in small organizations. A close look at these studies reveal that regardless 
of organizational context, case study as well as cross-sectional survey design methods were 
both employed to explain how EDI was used within organizations. However, with the 
exception of Bergeron and Raymond (1997), none had employed a longitudinal research 
design to investigate the long-term effects of EDI use within organizations. The 
organizational contexts and research methods adopted by the past EDI studies were 
summarized, and are shown in Table 1. This table indicates that EDI experiences of various 
business organizations across the globe.  

A review of IS literature indicates that most of the empirical studies on EDI had 
attempted to identify a set of factors that help researchers distinguish between EDI adopters 
from non-adopters. These factors were drawn from diverse disciplines including 
organizational behavior, IT diffusion, economics, and information systems. The commonly 
reported factors were compiled, and are grouped into three broad categories: organizational, 
environmental and innovation, and are listed in Table 2. Several observations can be made 
based on Table 2. First, no established pattern of results had emerged from these studies due 
to contradictory findings reported by the researchers. 

 

Table 1: Organizational Contexts and Research Methods Used by Past Empirical 
Studies on EDI (1994-2001) 

Organizational Context 
 

Literature Source Research Method 
Size Sample size and countries 

Reekers and Smithson (1994) 
 

Cross-sectional Survey 
 

Large 
 

117 UK and Germany 
 Premkumar et al. (1994) Cross-sectional survey Large 201 US 

Iacovou et. al.(1995) 
 

Multiple-case study 
 

Small 
 

7 Canada 
 Masstti and Zmud (1996) 

 
Multiple-case study 
 

Large 
 

7 US 
 Cox and Ghoneim (1996) 

 
Cross-sectional survey 
 

Large 
 

85 UK 
 Bergeron and Raymond (1997)  

 
Longitudinal Survey 
 

Large 
 

65 Canada 
 Premkumar et al. (1997) 

 
Cross-sectional Survey 
 

Large 
 

181 US 
 Lim and Palvia, (2001) Survey Large 114 US 

Chwelos et al. (2001) Survey SMEs 268 Canada 
Kuan and Chau (2001) Survey SMEs 575 Hong Kong 
Chau and Jim (2002) Survey SMEs 644 Hong Kong 

 
Second, some factors like competitive pressure and organizational size had received 

more attention as opposed to other factors. In this study, it is argued that even though past 
EDI studies had identified a set of factors to facilitate the decision for EDI adoption, none of 
these studies had ever attempted to relate EDI adoption with its impact, and eventual success. 
Particularly, it is not clear how EDI adoption influences its use, and how EDI use progresses 
over a period of time, and how benefits arising from EDI use change over time, particularly 
from small organizations perspective. 
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Table 2: Factors Addressed by Past Empirical Studies on EDI' Adoption (1992-2002) 

Factors Literature Source 
INNOVATION  

Perceived benefits Chau and Jim (2002), Chwelos et al. (2001) 
Premkumar et al. (1997), Iacovou et al. (1995) 

COMPATIBILITY Premkumar et al. (1997) 

Complexity Premkumar et al. (1997) 
Cost Premkumar et al. (1997), Cavaye (1996) 

Saunders and Clark (1992), Bouchard (1993) 
Environmental  

External Pressure Chwelos et al. (2001), Premkumar et al. (1997) 
Iacovou et al. (1995) 

Competitive pressure Premkumar et al. (1997) 
Reekers and Smithson (1994) 
Bensaou and Venkatraman (1996), Williams 
(1994) 

Customer support McGowan and Madey (1998), Premkumar et al. 
(1997), Iacovou et al. (1995) 
Saunders and Clark (1992), Lim & Palvia, (2001) 

Climate Premkumar et al. (1997) 
Net-dependence Premkumar et al. (1997) 
Government support Chau and Jim (2002), Kuan and Chau (2001) 
Organizational  

Management support Chau and Jim (2002), Kuan and Chau (2001) 
McGowan and Madey (1998), Sillince et al. 
(1998) 
Premkumar et al. (1997), Bergeron et al. (1992) 

IT knowledge& 
Sophistication 

Chau & Jim (2002), Chwelos et al. (2001) 
Kuan and Chau (2001) 

Size Premkumar et al. (1997), Bouchard (1993) 
Reekers and Smithson (1994) 
Saunders and Clerk, (1992) 

EDI champion Premkumar et al. (1997), Williams (1994) 
Trading partners’ influence Chau and Jim (2002), Chwelos et al. (2001), Kuan 

and Chau (2001), Chen and William (1998), 
Vijayasarathy and Tyler (1997) 
 

 
It is evident that initially most of the studies that were conducted on EDI were 

confined to the large business and produced the mixed results. However, in mid 1990s 
researchers started asking that how results of these studies can support the SMEs (Thong et al. 
1996; Thong 1999). Although many issues related to the adoption of technology were found 
similar but their contribution were entirely different to the SMEs and they reacted differently 
to these issues. It is therefore relevant that we investigate the issue of technology adoption 
from SMEs perspective. Unfortunately, few studies were conducted on EDI adoption within 
SMEs. Iacovou et al. (1995) work is considered as pioneering effort. They proposed a 
theoretical model consisting of three factors: perceived benefits, organizational readiness and 
external pressures that found determinants to EDI adoption in SMEs. Although Iacovou et 
al,’s study was based upon very small sample size of seven organizations investigated by 
case study methodology yet it provided an insight to formulate the hypotheses for further 
work.  
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Raymond and Bergeron (1996) surveyed thirty-nine SMEs to examine EDI adoption 
by proposing a model of success in SMEs. The result suggests that lack of organizational 
resources is an important inhibitor for SMEs to reap the potential benefits of EDI adoption. 

Chwelos et al. (2001) further extended Iacovou et al.’s study with increased sample 
size and by adopting a survey approach for 268 Canadian SMEs. Their findings suggest that 
intent to adopt EDI was influenced by perceived benefits, external pressure and 
organizational readiness.  

Kuan and Chau (2001) in survey of 575 small firms in Hong Kong found factors like 
perceived direct benefits are considered higher by adopters than non-adopters and perceived 
lower cost, higher technical competence and higher government pressure rather than industry 
pressure remain significant. Chau and Jim (2002) in another study of 644 Hong Kong SMEs 
conclude that perceived direct benefits, perceived cost, IT knowledge, trading partner’s 
influence and government incentive are significant factors for EDI adoption. 

Jun and Cai (2003) empirically investigated key EDI obstacles experienced by US 
small manufacturing firms and then examined the relationship between the identified 
obstacles and their realized EDI benefits and pointed out the organizational, external, 
technical and financial factors as dominant barriers to adopt EDI. 

In Summary, the EDI adoption has been studied within the context of SMEs using 
several approaches and operationalizations. From the review of the existing literature it is 
evident that there is a number of overlapping divergent models that have been shown to 
potentially explain the EDI adoption decision by examining different factors. Most of the 
studies have addressed three factors influencing the EDI adoption or intent to adopt EDI 
within small business context. These are: organizational, technological and environmental. 
These factors within their domain have added to the existing knowledge. However, most of 
the studies on EDI are based on case study method that is a good way of developing 
hypothesis but unfortunately this method makes it difficult to generalize the results to a large 
population. So there is a need of conducting more empirical studies to provide statistical 
validity and generalizability. Researchers across the globe selected different factors that 
might not be suitable to Asian context. In this case, this study uses the model of Chau and Jim 
(2002) as the foundation and tests its suitability for Bruneian SMEs.  

 

4. RESEARCH MODEL AND DEVELOPMENT OF HYPOTHESES 

On the basis of existing literature and previous Brunei based studies (Seyal et al, 1999, 2001) 
on the usage of technology, a one stage normative model was developed which provides the 
basis of research objectives. This normative model, depicted in Figure 1, is a one-stage model 
that relates the independent and dependent variables without any intervening variables. The 
relationship as shown in the model is associative rather than causal in nature. In this study, 
adoption of EC is the dependent variable and there are eight independent variables grouped 
into three categories. Detailed justification for the inclusion of each independent variable in 
the model is prescribed below. 
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(H1-H2) 
 
 
 
 

(H3-H4) 
 
 
 (H5-H7) 
 
 

(H5-H7) 
 

Figure 1: Normative Research Model 
 
4.1 Organizational Factors 

In information technology adoption, organizational factors play an important role in the 
adoption decision (Premkumar and Ramamurthy, 1995). For this study following 
organizational factors were studied: 

 

IT Knowledge 

Product and overall knowledge of Information Technology plays a vital role in the adoption 
of technology within the organization. Many studies have shown that lack of expertise and 
lack of IT knowledge is significant barrier in IT adoption. Attewell, (1992) conceptualized 
lack of the IT knowledge as a main barrier to the technology adoption as many businesses 
tend to postpone the technology adoption until the barrier is further reduced. Many 
researchers have found a direct link of IT adoption with the IT knowledge (Cragg and King, 
1993; Fink, 1998; Thong and Yap 1995). These studies have identified that IT knowledge 
remain a barrier to IT adoption in SMEs since a lack of in-house IT expertise is a common 
situation in SMEs. According to Fichman and Kemerer (1997) having related knowledge 
makes its easier to acquire and retain new knowledge because it allows better associative 
connections needed for understanding related knowledge. Chau and Jim (2002) have found 
that IT knowledge is one of the significant variables that determine EDI adoption in the 
SMEs. Looi (2005) has found IT knowledge as a significant factor to influence E-commerce 
adoption in Bruneian SMEs.  

 

Top Management Support 

Organization structure is becoming more and more complex and with this complexity the 
focus was shifted to include factors that directly influence the adoption of technology within 
an organizational context. Among them the top management support is very commonly 
studied factor in the IS research. Several studies have brought mixed result of this variable on 
the adoption decision of the Information Technology. Drury and Farhoomand (1996) have 

Organizational Factors 
IT Knowledge 
Top Management Support 

External Factors 
Governmental Support 
Trading partner influence 
 

Economic Factors  
Perceived Direct Benefits 
Perceived Indirect Benefits 
Perceived Cost 

EDI Adoption in 
Bruneian Small 
business  
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found the positive attitude towards an innovation has a positive impact on the adoption of the 
technology. Premkumar et al. (1997) examined EDI adoption in the European trucking 
industry and found top management support were significant along several others in 
predicting adoption of EDI. It is further advocated that success of IT within an organizations 
can be determined by considering management commitment to the IT by allocating necessary 
resources (Ang & Pavri, 1994). Thong & Yap (1995a, 1995b) included top managers and 
CEO parameters in their studies and found the importance of this variable. Fink (1998) 
concluded that top management factor could be important for the success of information 
systems within organizations. Moreover, Tan and Teo (1998) have measured the management 
support and found it a significant predictor of the Internet adoption. On the other hand, Chau 
and Jim, (2002) examined 644 SMEs in Hong Kong for EDI adoption and could not find any 
support of the management attitude.  

Based upon these, we therefore propose the following hypotheses: 

H1: IT knowledge is positively associated with likelihood of EDI adoption. 

H2: Top Management support is positively associated with likelihood of EDI adoption. 

4.2 External Factors 

Government support 

The impact of governmental policies and initiative has been shown to have direct and indirect 
stimulation to the supply of information that produces faster technology. For many 
organizations, government has been a source of funding infrastructure (Kettinger, 1994). This 
study investigates government’s involvement and support in EC adoption in SMEs. By 
establishing a governmental body, Brunei Information Technology Council, Ministry of 
Communications, His Majesty’s Government has further shown its commitment in providing 
a legitimate and positive leadership role in developing an infrastructure to digitize its 
economy.  

Several researchers in the recent years have studied the governmental role. Ang and 
Pavri, (1994) found direct intervention of the government can be considered as important in 
promoting technological innovation although the degree of influence on firms may vary 
between countries. Seah and Fjermestad (1997) emphasized that both government and private 
sector play a vital role in supporting the pillars of EC framework. An understanding of the 
roles of government as facilitator for EDI would flourish and mature the strategic framework 
for EDI. Papazafeiropoulou and Pouloudi (2000) argued that government should recognize 
the unique qualities of the Internet and new EC environments and should treat the different 
groups of stakeholders differently according to their specific need. Utomo and Dodgson 
(2001) in their IT diffusion among Indonesian SMEs have further confirmed that government 
can play an effective role as facilitator in providing assistance to SMEs that have limited IT 
resources. In several Singapore-based studies, researchers Yap et al. (1994) examined the 
impact of government incentive program on IT in forty small businesses. Evidence has shown 
that governmental incentive in form of economic, financial and technological support had 
lowered the barrier of IT adoption. Goh (1995) suggested that government could play a 
leadership role in the diffusion of innovation. Tan and Teo (1998); Teo and Tan, (2000) have 
discussed the government role and support for the Internet adoption studies. Chan and Al-
Hawamdeh, (2002) in their Singapore-based study discussed the dynamic role of Singapore 
government in the diffusion of technology. Recently, Scupola (2003) showed that SMEs 
desire governmental intervention both in term of influence and regulation and such 
intervention should concentrate on knowledge deployment, subsidies and mobilization. 
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Governmental support is measured in the present study by construct used by Tan and Teo for 
their Singapore-based study.  

 

Trading Partner Influence 

Trading partners’ influence is noted as one of the crucial factors to influence EDI adoption. 
Prior studies Provan (1980), Bouchard (1993) has supported the influence of trading partner 
on the adoption of EDI. Chwelos et al. (2001) has used this variable to measure the 
dependency on trading partner to capture the potential power of a trading partner to 
encourage EDI adoption however, it was remained insignificant. Chau and Jim, (2002) have 
pointed out that in order to get more benefits, an organization that has already adopted EDI 
would like to see its trading partner adopt the technology as well. In their study of EDI 
adoption among SMEs in Hong Kong, the influence of trading partner remained significant 
predictor of EDI adoption.  

Based upon this we therefore propose the following hypotheses: 

H3: Governmental support is positively associated with EDI adoption. 

H4: Trading partner influence is positively associated with EDI adoption 

4.3 Economic Factors 

Perceived benefits (direct and indirect) 

Perceived benefits refer to the potential benefits that an organization can get while adopting 
to EDI. These benefits can be either direct or indirect. Chwelos et al. (2001) have pointed out 
that direct benefits include operating cost saving and other inter-organizational efficiencies 
arising from reducing paper work and reducing errors rate. On the other hand, indirect 
benefits are opportunities that emerge from the use of EDI including customer service. 
Previous researchers like Banerjee and Golhar (1994), Drury and Farhoomad (1996), 
Premkumar and Ramamurthy (1995) have identified and validated the various perceived 
benefits as a significant determinant of EDI adoption. Moore and Benbasat (1996) study have 
concluded that compatibility of the innovation with the existing set of values and perceived 
benefits were the most influential determinants of the technology usage. Chwelos et al. (2001) 
have concluded in addition to other findings that higher perceived direct benefits would lead 
to greater intent to adopt information technology. The construct perceived benefits used in 
this study is adapted after Chau and Jim (2002) 

Perceived cost was found to be another important factor in EDI adoption decision. 
However, the cost remains as one of the barriers to adopt EDI within the context of small 
businesses that faces the acute shortage of financial resources. SMEs perceived EDI requiring 
initial large investment and ongoing investment in training and in updating the EDI 
investment. The cost factor was studied by various IS researchers like Premkmar et al. (1997), 
Drury and Farhoomad (1996), Cox and Ghoneim (1996) and found a direct relationship of 
cost with the adoption of technology. Chwelos et al. (2001) have studied the cost factor by 
using different measurement and related this concept with the availability of financial 
resources and found it significant. 

Based upon these, we propose the following two hypotheses: 

H5: Perceived direct benefits are positively associated with EDI adoption. 

H6: Perceived indirect benefits are positively associated with EDI adoption. 

H7: Perceived cost is negatively associated with EDI adoption. 
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5. METHODOLOGY 

5.1 Instrument Design  

From the review of literature, an instrument was developed with the aim of covering the basic 
research objectives. The questionnaire was divided into four parts. Part A captured the data 
about the demographic profile covering organizational characteristics, such as, nature, type, 
size and revenue of business and managerial profile such as age, gender, ownership of PC, 
and their educational level. Part B of the instrument measures items on various constructs 
used for the study along with the source is shown in Table 3. 

 
Table 3: Summary of All Measures 

Constructs & items Source 
IT knowledge  Chau and Jim (2002) 
IK1. End users experience in using Microsoft window-based software 
on PC. 

 

IK2. End users experience on using Microsoft Internet explorer.  
IK3. End users experience on using other Web-based software.  
Top management support  Tan and Teo (1998) 
TMS1. Top management attitude towards EDI.  
TMS2. Top management support towards EDI.  
TMS3. Top management allocation of resources towards EDI.  
Government support Tan and Teo (1998) 
GR1. Government plays an important role in promoting EDI.  
GR2. Existing governmental policies and mandatory measures 
facilitating EDI. 

 

Trading partner influence Iacovou et al. (1995), Chau 
& Jim (2002) 

TP1. Requested by important business partners  
TP4. Recommended by important business partners  
Perceived direct benefits toward EDI Cox and Ghoneim, (1996) 
PB1. Improve data accuracy.  
PB2. Improve data security.  
PB3. Improve operation efficiency.  
PB4. Speed-up application process  
PB5. Reduce clerical errors  
Perceived indirect benefits Chau and Jim, (2002) 
PIB1. Improve organizational image  
PIB2. Improve competitive advantage  
PIB3. Benefit other business practices  
PIB4. Improve customer services.  
PIB5. Improve relationship with business practices  
Perceived cost Premkumar et al. (1997) 
PC1. High setup cost.  
PC2. High running cost.   
PC3. High training cost.  

 
5.2 Instrument Reliability and Validity 

Several techniques were used to assess the reliability Cronbach’s (1951) coefficient (α) and 
to assess face, construct and convergent validity. In order to ascertain face validity, an initial 
questionnaire was passed through the routine editing after it was given to the panel of experts 
(academics, practitioners and business managers). They were asked to respond the 
questionnaire and based upon their comments; questionnaire was reworded to enhance the 
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clarity. Table 4 shows the reliability coefficients and convergent validity for the various 
constructs. 

 
Table 4: Reliability & Validity Analysis  

 (* construct is dropped out from the model because of very low reliability alpha coefficient and of very low 
variance) 
 
Table 5: Varimax Rotated Component Matrix 

 
In general, validity refers to the degree to which instrument truly measure the 

constructs for what it is intended to measure. There are several types of validity measures that 
include the face validity and constructs validity. Campbell and Fiske (1959) propose two 
types of validity: convergent and discriminating validity. Convergent validity is measured by 
average variance extracted for each construct during the reliability analysis that should be 0.5 
or 50% or better (Igbaria and Iivari, 1995). Table 4 shows the reliability values for the 
various constructs Cronbach’s alpha for the constructs ranged from 0.72 to 0.88 indicating a 
sufficient level of reliability of all constructs excluding trading partners; influence that is 0.23. 

Constructs No of 
items 

Mean Alpha 
value (.60 
and 
above) 

Variance 
explained 

Reliability 
Alpha in 
Chau & Jim 
(2002) study 

IT knowledge 3 3.71 .82 .67 .81 
Top management support 3 3.72 .88 .77 .89 
Government support 2 3.32 .86 .74 .86 
Trading partner influence* 2 3.05 .25  .77 
Perceived direct benefits 5 3.90 .86 .74 .90 
Perceived indirect benefits 5 3.81 .78 .61 .93 
Perceived cost 3 3.20 .72 .51 .86 

Items/Factors 1 2 3 4 5 6 
User experience of SW on PC .837      
User experience of the Internet .821      
User experience on Web-based SW .736      
Top management attitude  .784     
Top management support  .902     
Top management allocation of resources  .812     
Government plays an important role   .589    
Existing government policies to promote EDI   .986    
Improve data accuracy    .786   
Improve security of data    .816   
Improve operational efficiency    .851   
Speed up application process    .893   
Reduce clerical errors    .843   
Improve organizational image     .811  
Improve competitive advantages     .787  
Benefit over other business practices     .672  
Improve customer service     .714  
Improve relationship with business partners     .559  
High setup cost      .867 
High running cost      .876 
High Training cost      .827 
Eigenvalue 8.68 2.7 2.1 2.0 1.32 1.16 
Percentage of Variance 37.58 11.82 9.52 8.92 5.77 5.08 
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This constructs measuring two items regarding main trading partners’ request and main 
trading partners’ recommendation were dropped out from the model due to the lowest alpha 
value. To further analyze for convergent and discriminating validity of these six constructs, 
principal component method with varimax rotation was used to assess the variance explained. 
Testing discriminant validity require checking the cross loading of items on multiple factors. 
All items loaded highly on their associated constructs but not with other factor loadings. Thus 
fulfilling the Hair et al. (1979) criteria of adequate discriminant validity. In general results 
show that both validities are satisfied. The results are provided in Table 5.  

5.3 Data Collection 

A questionnaire was sent to 130 SMEs according to stratified random sampling plan. Out of 
these eighty-seven organizations responded, where as, responses from three organizations 
were dropped, as their managers did not fill it. So the samples of eighty-four organizations 
were retained for further interpretations. This makes the response rate of 65%, sufficient 
enough to make logical conclusions.  

 

6. FINDINGS AND ANALYSIS 

Eighty-four questionnaires received were analyzed using SPSS version 10 for descriptive 
analysis, correlation and multiple regression analysis to predict EDI adoption. The data 
showed that about 42% of the businesses are sole proprietors, 14% are partnership based, 
22% are small corporations and 22% are limited companies. Table 6 describes the 
characteristics of respondent companies. 

 
Table 6: Characteristics of Respondent Companies  

No of Employees % 
10-20 41 
21-50 29 
51-100 30 
Industrial Classification  
1. Banks & Insurance 7 
2.Hotel/Food Catering 5 
3.Travel & Shipping 2 
4.Retailers & Wholesalers 24 
5.Construction & Engineering 14 
6.IT related Organizations 13 
7.Printing & Publishing 15 
8.Miscellaneous 19 
Types of business  
Sole proprietors 42 
Partnership 14 
Small Corporations 22 
Limited 22 

 

Types of IT Facilities  
Availability of PC 93 
Internet Account 93 
E-mail 93 
Homepage 57 
In-house Web server 47 
Vendor support Web server 10 
Other IT facilities 37 
Mainly Using EDI for  
Info gathering 34 
E-advertising 11 
Business enquiries 24 
Selling products 20 
Buying products 11 
  
  
  

 
The respondents were asked to assess their current level of EDI adoption (dependent 

variable) on five point Likert scale; starting from 1- not at all adopted to 5-for fully adopted. 
67% percentages of the respondents have mentioned below average use of EDI. 13% has 
mentioned the average EDI usage and about 20% of respondents have mentioned above 
average EDI adoption. The mean EDI adoption remains as 2.60. 
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6.1 Determining the Factors Contributing towards EDI Adoption 

In line with the principles of multivariate data analysis, we conducted a zero-order correlation 
between the independent and dependent variables as shown in Table 7. The correlation 
provides directional support for the predicted relationship and shows that colinearity among 
the independent variables is sufficient low so as not to affect the stability of regression 
analysis (Hair et al. 1979). Perceived direct and indirect benefits and perceived cost are 
significantly correlated with EDI adoption. It is apparent from the Table 7 that none of the 
variables are highly inter-correlated, so the problem of multicollinearity does not exist thus 
fulfilling Hair et al. (1979) criterion that says that variables to qualify for multicollinearity 
should have a coefficient of correlation 0.80 or higher. 

 

Table 7: Pearson Correlation between EDI Adoption and Antecedent Variables (n=84) 

 1 2 3 4 5 6 
IT knowledge (1) 1.0      
Top Management support (2) .481** 1.0     
Government support (3) .024 

 
 .026 
  

1.0    

Perceived direct benefits (5) .402** .435** -.405 1.0   
Perceived indirect benefits (6) .321** .422** -.021 .696** 1.0  
Perceived cost (7) .174 .273 .019 .287** .386** 1.0 
EDI Adoption  .001 -.046 -.028 .411** .380** -.370** 

(** Indicate statistically significant at p< 0. 05, construct 4 is dropped out for lowest reliability) 
 

Prior to the regression analysis data were screened for outliers and cases with standard 
deviation greater than 2 and cases with missing values were removed. The result of a 
stepwise regression analysis is presented in Table 12 that confirmed the above result. The 
table data further concluded that four of six independent variables are significantly 
contributing toward regression equation. The effect of multi-collinearity was studied by 
examining the VIF values for each of the regression coefficients. It was found that values for 
all the coefficients were all less than 10 and as such multi-collinearity was not a problem to 
distort the regression analysis. The model has high and significant F ratio indicating good fit 
of the model and statistically significant in explaining the adoption of EDI by SMEs. The 
Beta’s (standardized coefficient) indicate the relative importance of the independent variables 
in explaining the adoption of EDI by the SMEs. They are used to compare the relative 
importance of each independent variable directly in relation to the dependent variable. The 
highest Beta coefficient of 0.483 among the three attributes shows that “perceived cost” is the 
most important variable in the adoption of EDI. To investigate the problem of autocorrelation, 
the Durbin-Watson statistic further indicated the absence of correlated residuals. Moreover, 
35% of the variance is shared by the three independent variables indicating that model is 
effective in predicting adoption. Thus in their final analysis two out of three hypotheses H5, 
H7 are supported.  
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Table 8: Step-Wise Regression Analysis 

Independent Variables Beta T-
value 

VIF Significant Remarks 

Perceived direct benefits  .359  2.277 1.169 0.026** H5 supported 
Perceived indirect 
benefits 

 -.410 -2.593 1.324 0.011** H6 Not 
supported 

Perceived cost  -.483 -4.071 1.294 0.000** H7 supported 
Dependent Variable (DV): EDI Adoption 

** Indicates Statistical significant at p<0.05) 
R2= .349, Adjusted R2 

= .32, F = 6.927, Sig = 0.00, Durbin-Watson = 1.88 
 
7. DISCUSSION  

One of the objectives of this study was to identify the EDI adoption within Bruneian SMEs. 
On a five point Likert scale the mean adoption is 2.60 which shows a gloomy picture of EDI 
adoption among SMEs but indicates a consistency among similar research in developing 
countries of Asia and Asia-Pacific. As mentioned previously, 20% of the surveyed 
organizations have adopted some kind of EDI. Although 93% of businesses have Internet 
accounts, they are mainly using them for the purpose of communicating through E-mail. 20% 
of the organizations are using EDI for selling purposes and only 11% are using EDI for 
buying purposes. 

7.1 Organizational Factors 

Out of the three factors studied only economic factors are found to be significant in 
determining EDI adoption among Bruneian SMEs. The organizational factors such as IT 
knowledge and top management support remained insignificant. Apparently, it seems logical 
that those organizations with greater IT knowledge tend to adopt EDI more rapidly compared 
with organizations deficient in IT knowledge. However, in our case it implies that less 
knowledge of IT is not a barrier to EDI adoption. A previous study (Attewell, 1992) indicated 
that many SMEs in general, lack IT knowledge and tactical skills, but our result shows that 
this does not apply to Bruneian SMEs. The results are in contrast with Iacovou et al. (1995), 
Chau and Jim, (2002), Chwelos et al. (2001) and Looi (2005).  

Similarly, top management support towards EDI adoption is also insignificant. This 
suggests that management support in these surveyed SMEs is deemed unnecessary for EDI 
adoption. This is a new finding emerging from this study and is in contrast with various other 
Brunei-based studies on Electronic Commerce adoption (Seyal and Rahman, 2003 and 2004). 
This might be due to the fact that the top management of these SMEs might have faced other 
organizational factors that were not included in this study and contributed to the adoption 
decision indirectly. The result is in contrast with the findings of Ang & Pavri, (1994); Thong 
and Yap, (1995a, 1995b); Seyal et al. (1999) and Tan and Teo, (1998). Our result supports 
Chau and Jim, (2002) and further suggests that in earlier studies the decision to adopt 
technology was made under social and voluntary situations whereas, the adoption decision 
among Bruneian SMEs is mandatory and adopting organizations decided to adopt EDI not by 
choice and might have faced greater pressure from other environments. We also agree with 
the justification of Chau and Jim, (2002) that sometimes the type of innovation helps to 
explain the insignificant top management attitude and support.  

7.2 External Factors 

In several EDI studies, researchers have suggested the importance of external factors such as 
government support and trading partners’ influence as significant motivators to adopting EDI 
(Premkumar et al. 1997; Raymond and Bergeron, 1996; Chau and Jim, 2002). However, our 
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results indicate that external factors have no significance relationship with the adoption of 
EDI among Bruneian SMEs. 

Government support was not found a significant factor influencing EDI adoption. 
Previous researchers have studied the relative importance of this variable as a factor in the 
SME’s decision of technology adoption (Goh, 1995; Teo and Tan, 1998; Chan and Al-
Hawamdeh, 2002). Chau and Jim, (2002) believe that the greater government incentives and 
enforcement as perceived by an organization, the higher is the likelihood of the organization 
adopting EDI. The insignificant result of this study suggests that most of the SMEs are either 
unaware of the government efforts to support the technology adoption or most of these SMEs 
would be considering implementing EDI without government incentives. Our findings do not 
support the prior studies of Yap et al. (1994); Tan and Teo, (1998) and Teo and Tan (2000). 
Our findings are however, in line with Seyal et al. (2003) and Looi (2005). 

Unfortunately, variable trading partners’ influence was initially included in the model 
but was dropped after assessing the lowest reliability coefficient and variance. This reflects 
the Bruneian small business practices of technology adoption. This could mainly be due to 
the fact that among Bruneian small business, technology is not being adopted strategically as 
reported by Seyal et al. 1999, 2003. Therefore the trading partners’ influence might not be 
considered as a motivator to adopt EDI. The results further support the Chau and Jim’s (2002) 
study that trading partners’ influence have a negative influence on EDI adoption suggesting 
that organizations that are not influenced by trading partners are more likely to be an adopter 
and vice versa.  

7.3 Economic Factors 

Perceived benefits (direct and indirect) and perceived cost are found to be important 
predictors in determining EDI adoption among SMEs. The findings illustrate the unique 
business practices of Bruneian SMEs. These results were expected and are in line with 
previous research in technology adoption in general and EDI adoption in particular (Cragg 
and King, 1993; Premkumar et al. 1997; Chau and Jim, 2002). This is especially true to the 
SMEs as Fink (1998) has pointed out that the decision making process in SMEs is very short 
term, intuitive and mainly influenced by the owner. Therefore organizations generally pay 
more attention to short term and obvious benefits rather than long term benefits. The 
management of these SMEs considered the perceived benefits as an important pre-requisite to 
decide on technology adoption. If the benefits are not viable they might not decide on the 
technology. Perceived benefits can act as motivators to encourage the adoption of an 
innovation because direct benefits are more viable and are easier to measure. So this study 
supports the prior studies of Moore and Benbasat (1996) and Chwelos et al. (2001) that 
suggest that perceived benefits are the most influential determinants of the technology 
adoption. However, the indirect benefits were found to have a negative influence on EDI 
adoption. This further suggests that an organization that is not influenced by the indirect 
benefits is more likely to adopt EDI and vice versa, which is contrary to the existing results. 
The plausible explanation is that adopters in our study considered direct benefits as major 
motivators to adopt EDI and ignored the indirect benefits. 

Similarly, perceived cost was found to be another significant but negatively related 
variable in EDI adoption. This confirms the previous studies of Cox and Ghonein, (1996) and 
Chau and Jim, (2002) and reinforces the idea that innovation, regardless of the benefits it 
provides, if it is inexpensive will be more likely to be adopted. It seems true that SMEs have 
few resources compared with large organizations. Therefore, these small organizations pay 
more attention to financial resources. Iacovou et al. (1995) have pointed out that cost is a 
critical factor in the adoption decision. Chau and Jim, (2002) have further advocated that 
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many SMEs might not having an IT budget or IT plans and therefore consider EDI adoption 
as an unexpected expenditure. In our study, the perceived cost shows an inverse relationship 
with EDI adoption. That is the more the cost of the adoption, the less likely are organizations 
inclined to adopt EDI. The results further support the study of Chau and Jim, (2002).  

 

8. CONCLUSION 

The study was based upon a survey of 84 SMEs examining EDI adoption in Brunei. The 
study identified various factors predicting EDI adoption within surveyed organizations. 
Clearly, the results of this study cannot be generalized to the entire SME population and local 
influences need to be considered. The findings support similar other regional Asia-Pacific 
studies. However, further research is required to investigate the effects of EDI use on the 
SMEs. This study represents a significant starting point for further investigations.  

At the outset, the EDI adoption was measured on the five point Likert scale. The 
mean EDI adoption was measured at 2.60 with 20% of the organizations having adopted EDI. 
The statistics indicated that 57% of the organizations which have homepage are using then 
only for e-advertising purposes. Also 93% of the organizations that have Internet accounts are 
using them mainly for the e-mail purpose of simply communicating with customers, vendors 
or suppliers. It is obvious that some of these responding organizations have actually 
misinterpreted the term EDI. This is mainly due to the reason that a single response from 
each SME was collected regarding the extent of EDI adoption. This further leads to the 
possibility of response bias and, in fact, is a major limitation of the present study. However, 
the problem was not considered to be of a serious nature, in the presence of sufficiently high 
validity and reliability coefficients. Secondly, as such, the responses were filled-in by the top 
managers with decision making authority. As this is a pilot study the problem could be 
overcome by specifically asking a group of questions regarding EDI adoption. Question 
regarding interactive, transactive and fully integrated EDI in future studies would eliminate 
the response biases.  

The study examines the adoption of EDI using factors contributing to organizational, 
external and economic levels. The economic level is the sole determinant of EDI adoption 
among Bruneian SMEs. Out of three economic factors, perceived direct benefits and 
perceived cost are the significant motivators of EDI adoption. Overall, three factors 
accounted for 35% of the variance in intent to adopt. These results support the findings of 
previous studies and improve the generalizability. The technology providers should further 
consider the perceived costs as a prime consideration. These SMEs would rapidly adopt EDI 
if they were provided with benefits and the perceived cost would be reduced through properly 
developing an EDI system. Although top management support is insignificant factor yet there 
is a strong need to enhance top management support and to redesign the role of the 
government bodies primarily focusing on SMEs so that they adopt a more proactive approach 
to gearing up the task of technology adoption.  

Future research could further extend the sample size and include several more 
variables such as competitive pressure, external pressure and national and organizational 
culture that will not only increase the shared variance, but will also bring a broader 
perspective to EDI adoption.  
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