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Abstract 
 

By combining two independent research streams, we 
examine the strategic value and adoption of electronic 
commerce (e-commerce) as perceived by top managers in 
small and medium sized enterprises (SME).  We propose a 
research model that posits three factors that have been 
found to be influential in previous research in the 
perception of strategic value of other information 
technologies. Inspired by the technology acceptance 
model of Davis [14] and other relevant research in the 
area, we also identify four factors that we believe will 
influence e-commerce adoption.  We hypothesize a causal 
link between the perceived strategic value of e-commerce 
and e-commerce adoption.  To validate the research 
model, we collected data from top managers/owners of 
SME via an Internet survey.  Confirmatory factor analysis 
was used to test the factors utilized in this study while 
canonical correlation analysis was employed to validate 
the causal link between the two main constructs of this 
study.  
 
1. Introduction  

 
Even though the Internet has existed for decades, 

electronic commerce (e-commerce) has become a reality 
only with the development of the World Wide Web 
(WWW).  E-commerce, as defined by Schneider and Perry 
[35], is the “business activities conducted using electronic 
data transmission via the Internet and the WWW”.  E-
commerce provides many benefits not only to sellers but 
also to buyers.  For example, Napier et al. [30] pointed out 
that by using e-commerce, sellers could access narrow 
markets segments that may be widely distributed 
geographically, thereby extending accessibility globally.  
Buyers could also benefit from accessing global markets 
and having larger product availability from a wider variety 
of sellers.  Improvements in product quality and the 
creation of new ways of selling existing products are other 
benefits cited in the literature [30, 12, 34]. 
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Although there are many potential advantages and 
redictions of an increasing use of e-commerce (see for 
xample, http://www.gigaweb.com), the application of e-
ommerce by SMEs remains limited.  According to a 
urvey by The Gallup Organization 
http://www.gallup.com) small businesses are establishing 

eb sites primarily to advertise and promote their 
usiness, rather than to conduct e-commerce.  Similar 
esults are reported by Access Markets International 
http://www.ami-usa.com).  They found that SME use the 
nternet to mainly buy, not to sell products. Among the 
MEs with a Web site, only 27 percent are currently 
elling on the Internet, and these organizations average less 
han three Web based orders per month  (Dun & 
radstreet’s 20th Annual Small Business Survey 

http://www.dnb.com)). These results are consistent with 
he findings reported by the “Second Annual Small 
usiness Internet Survey” (http://www.business-

urvival.com/reports/Verizonsurvey.html). This survey 
ound that the number of small firms that established a 

eb site to advertise and promote their business increased 
23 percent from 1999 to 2000, while small businesses 
stablishing a web site primarily to sell products decreased 
8 percent during the same period.  These results are quite 
nteresting.  While top managers and owners of SME seem 
o recognize the importance of having an Internet presence 
Ciber Atlas, November 2001, OPEN Small Business 
etwork 2002 Monitor [32]), only a small portion of them 
se the Internet for commercial purposes.  Does this mean 
hat   top managers/owners of SME do not realize the 
trategic value e-commerce may provide to their 
usinesses?  In the hypothetical scenario that top managers 
ecognize the strategic value of e-commerce, does this 
ean they encounter many barriers to implementing e-

ommerce? Thus, the major inquiry of this study is to find 
nswers to questions such as:  What are the perceptions of 
op managers/owners about the strategic value of e-
ommerce? Do managers know and understand the 
otential factors that influence e-commerce adoption?   
Given the potential benefits that e-commerce may 

rovide not only for business organizations but also for 
onsumers and considering the importance e-commerce 
ay have in the years to come, the objective of this study 
 (HICSS’03) 
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is three-fold: a) to test a predictive model that proposes 
three factors as determinants of the perceived strategic 
value of e-commerce for SME, b) to determine how top 
managers perceptions of the strategic value of e-commerce 
influence their attitude toward e-commerce adoption, and 
c) to test the predictive model that posit four determinant 
factors for e-commerce adoption.  To construct the 
proposed model, we identified those factors that were 
found to be influential in previous research relating to the 
perception of strategic value of other information 
technologies: operational support, managerial 
productivity, and strategic decision aid.  Regarding the 
factors that influence e-commerce adoption, we identified 
factors that were found to be significant in prior research 
about technology adoption: organizational readiness, 
external pressure, perceived ease of use, and perceived 
usefulness.  Finding support for the proposed model is 
important not only for managers who would be able to 
make better decisions when facing e-commerce adoption 
issues but also for scholars who can explore opportunities 
for additional research and validation of the proposed 
model in other arenas. 
 The rest of this paper is presented as follows.  In section 
2, we briefly review related studies.  In section 3 we 
propose a predictive model for the perceived importance 
and adoption of e-commerce.  Along with this, we state the 
research questions we will explore. In sections 4 and 5 we 
describe our research design, perform data analysis, and 
present the results.  Finally, we conclude the study and 
indicate its limitations, implications, and future research 
questions in section 6. 
 
2. Literature review 
 

This study represents a fusion of two independent 
research streams developed over the last decade.  The first 
stream can be characterized as identifying the strategic 
value of certain information technologies (IT) as seen by 
top managers.  The second stream investigates factors that 
influence the adoption of IT.  The former has been studied 
by Subramanian and Nosek [39] and others (e.g. [5], [41], 
[10]) while the latter has been investigated by Davis [14] 
and others (e.g. [1], [42], [27]) primarily through the 
technology acceptance model (TAM).   
 
2.1 Perceived strategic value of information 
technologies 

 
A vast number of studies regarding strategic value of IT 

have been carried out over the last decade.  These studies 
have typically focused on the relationship between IT 
investment and firm’s performance. For example, Hitt and 
Brynjolfsoon [19] investigated how IT affects productivity, 
profitability, and consumer surplus.  They found that IT 
increases productivity and consumer surplus but not 
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ecessarily business profits.  They pointed out that IT 
ould create strategic value but destroy profits.  This 
teresting finding leads us to conclude that IT investments 

re important to maintain competitive parity but do not 
ecessarily support competitive advantage.  Similar results 
ere found in Barua et al.’s study [5] where they 

oncluded that the productivity gains from IT investments 
ave generally been neutral or negative.  In a similar line 
f inquiry, Tallon et al. [41] measured IT payoffs through 
erceptual measures.  They argued that executives rely on 
eir perceptions in determining whether or not a particular 

T investment creates value for the firm.   
Few studies have focused on identifying the perceptions 

f top management regarding the strategic value of e-
ommerce.  As far as we know, the study by Amit and Zott 
4] is one of the few that has tried to deal with this issue.  
ven though they focused their analysis on e-business, 
eir results can be generalized to e-commerce since e-

ommerce is generally viewed as part of e-business [20].  
ased on literature in entrepreneurship and strategic 
anagement, they developed a value-drivers model which 
cluded four factors that were found to be sources of 

alue creation of e-commerce: transaction efficiency, 
omplementarities, lock-in, and novelty.  Some of these 
actors were also revealed in Saloner and Spence’s [34] 
ork.  For example, they pointed out that the most 
portant area in which e-commerce will create value is in 

educing transaction costs involved in bringing buyers and 
ellers together.   

In a more specific study about IT, Subramanian and 
osek [39] created an instrument to validate the strategic 
alue that an IS may provide.  Through an empirical study 
f 73 firms, they tested three factors that were found to 
reate strategic value in IS:  operational support, 
anagerial productivity, and strategic decision aid.  In 

ach of these constructs they utilized different items that 
ere found to have high convergent validity and 

eliability.  The factors tested in Subramanian and Nosek’s 
39] work seem to be applicable to other IT, especially to 
-commerce.  Due to the lack of research in identifying 
actors that create strategic value of e-commerce, 
ubramanian and Nosek’s [39] model was the basis for the 
trategic value portion of this study.  

 
.2 Information technology adoption 

The seminal work of Davis [14] has set the basis for 
ter studies in the area of information technology 

doption.  He proposed the Technology Acceptance Model 
TAM) which has been tested in numerous studies (e.g. 
40], [38], [18], [22], [1]).  Lederer et al. [27] has 
ummarized sixteen articles published from 1991 to 1999 
 leading MIS journals that have tested the TAM for 

ifferent technologies (e.g. ATM, e-mail, Netscape, 
ccess, Internet, Word, and Excel).  TAM has been shown 
HICSS’03) 
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to explain a reasonable amount of the variance in 
intentions to use a technology and/or actual use of the 
technology.  In Lederer et al.’s [27] model, they 
considered beliefs about ease of use and perceived 
usefulness as the major factors influencing attitudes toward 
use, which, in turn, affect intentions to use.   

Many other studies have attempted to describe the 
factors influencing technology adoption.  The findings 
vary according to the type of technology addressed.  For 
example, Beatty et al. [6] studied the factors influencing 
corporate web site adoption.  They found that the factors 
involved in the adoption process differ depending on the 
time in which the technology has been adopted.  In their 
empirical study of 286 medium-to-large US firms, they 
found that early adopters placed significantly more 
emphasis on perceived benefits for having a Web site than 
later adopters.  The earliest adopters viewed using the Web 
as being more compatible with their current organizational 
processes and their existing technological infrastructure.  
Firms that adopted corporate web sites much later appear 
not to have placed as much emphasis on benefits, and 
adopted in spite of the lack of compatibility between the 
Web and their existing technology and organizational 
norms.   

Similarly, Iacovou et al. [21] studied the factors 
influencing the adoption of electronic data interchange 
(EDI).  They considered seven organizations in different 
industries that were pursuing EDI initiatives.  Among the 
factors included were perceived benefits, organizational 
readiness, and external pressure.  In a similar line of 
inquiry, Kuan and Chau [26] determined the factors 
influencing the adoption of EDI in small businesses using 
a technology, organization, environment framework.  The 
technology factor as in Iacovo’s [21] study incorporated 
perceived direct and indirect benefits of EDI.  The 
organization factor consisted of perceived financial cost 
and perceived technical competence.  The environment 
factor included a new variable:  perceived government 
pressure.  

In a novel study by Chang and Cheung [11], the 
determinants of the intention to use an information 
technology such as the Internet/WWW were established.  
Instead of determining the factors affecting adoption, they 
studied those affecting the intention to use the 
Internet/WWW.  Interesting results were found.  Among 
the factors considered were near and long-term 
consequences, complexity, affect, social factors, and 
facilitation conditions.  Complexity and long-term 
consequences were not found to influence the intention to 
adopt the Internet/WWW. 

The emerging field of e-commerce has not been left 
behind in the analysis of adoption.  However, few studies 
have addressed this issue.  One of these is the study by 
Mirchandani and Motwani [29].  They investigated the 
factors that differentiate adopters from non-adopters of e-
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ommerce in small businesses.  The relevant factors 
ncluded enthusiasm of top management, compatibility of 
-commerce with the work of the company, relative 
dvantage perceived from e-commerce, and knowledge of 
he company’s employees about computers.  The degree of 
ependence of the company on information, managerial 
ime required to plan and implement the e-commerce 
pplication, the nature of the company’s competition, as 
ell as the financial cost of implementing and operating 

he e-commerce application were found not to be 
nfluencing factors.   

.3 Causal link 
 

Support for the causal link between perceptions of 
trategic value and adoption comes from different research 
tudies that associate individual perceptions and behavior.  
he Theory of Planned Behavior (TPB) [3], for example, 

s an especially well established intention model that has 
een proven successful in predicting and explaining 
ehavior across a wide variety of domains, including the 
se of IT [2].  In general terms, the TPB establishes that 
erceptions influence intentions which in turn influence 
he actual behavior of the individual.  By considering the 
ntention to adopt e-commerce as the target behavior in 
uestion, the use of intention models, such as the TPB, 
heoretically justify the causal link between perceptions 
nd adoption of e-commerce.  Similarly, this causal link 
as been studied in other research that have shown that 
anagers’ perception and attitudes toward IT are strongly 

ssociated with an organization’s use of IT [7, 23].   
 

. Research model 

Based on the literature review of the strategic value, 
doption of e-commerce, and theory of planned behavior, 
e propose the following research model: 

 

Organizational
Support

Managerial
Productivity

Strategic
Dec. Aids

Percep. of
Strat. Value Adoption

Organizational
Readiness

External
Pressure

Perceived
Ease of Use

Perceived
Usefulness

 
Figure 1.  The proposed research model 

.1 Perception of strategic value of e-commerce 

Based on Subramanian and Nosek [39] we considered 
hree major variables as sources of strategic value of e-
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commerce:  operational support, managerial productivity, 
and strategic decision aids.  Since the instrument utilized 
by Subramanian and Nosek [39] was found to have high 
reliability (Cronbach alpha= 0.82) and convergent and 
discriminant validity, we used the same items to measure 
the strategic value construct.  Operational support is a 
variable that measures how e-commerce can reduce costs, 
improve customer services and distribution channels, 
provide effective support role to operations, support 
linkages with suppliers, and increase ability to compete.  
Managerial productivity refers to how e-commerce can 
enhance access to information, provide a means to use 
generic methods in decision-making, improve 
communication in the organization, and improve 
productivity of managers.  Finally, strategic decision aids 
has to do with how e-commerce can support strategic 
decisions of managers, support cooperative partnerships in 
the industry, and provide information for strategic 
decisions.  

 
3.2 Factors influencing adoption of e-commerce 

 
We identified the factors that were found to be 

significant in prior research about technology adoption 
(see table 1).  Based on similarity and face validity, we 
grouped these factors in four different variables: 
organizational readiness, external pressure, perceived 
ease of use, and perceived usefulness.  Iacovo et al. [21], 
and Mirchandani and Motwani [29] identified 
organizational readiness as one of the factors that influence 
technology adoption.  We assess this construct by 
including two items about the financial and technological 
resources the company may have available to adopt e-
commerce. Factors assessing how compatible and 
consistent e-commerce is with firm’s culture, values, and 
preferred work practices; existing technology 
infrastructure; and top management’s enthusiasm to adopt 
e-commerce were also included in this category.  These 
items were found relevant in previous research by Beatty 
et al. [6], Premkumar and Potter [33], Chin and Gopal 
[13], and Mirchandani and Motwani [29]. 

External pressure was assessed by incorporating five 
items that were found to be influential in previous research 
related to information technology adoption.  The items 
considered were competition, social factors, dependency 
on other firms that were already using e-commerce, the 
industry, and the government [21, 11]. 

Davis [14] defined perceived ease of use as “the degree 
to which a person believes that using a particular system 
would be free of effort” (p. 320).  We considered a subset 
of Davis’ [14] instrument to measure this construct and 
modified them to make them specifically relevant to e-
commerce.  Similarly, he defined perceived usefulness as 
“the degree to which a person believes that using a 
particular system would enhance his or her job 

p
b
 

 

t
r
c
1

2

3

 
4
 
4
 

b
c
s
e
c
c
c
T
a
p
a
B

 
eedings of the 36th Hawaii International Conference on System Sciences 
95-1874-5/03 $17.00 © 2002 IEEE 
erformance” (p. 320).  We utilized the six items defined 
y Davis and modified them according to this research.   

Table 1. Summary of adoption factors 
 included in the current study  

Factors  in the 
 current study 

Factors in 
previous 
studies 

Source 

Organizational 
Readiness   
(OR) 

Organizational 
compatibility 
Technical 
compatibility 
Organizational 
readiness 
Organization 
facilitating 
conditions 
Compatibility 
with company 

Beatty et al.  (2001) 
 
Beatty et al.  (2001) 
 
Iacovo et el. (1995) 
 
Kuan & Chau (2001) 
Chang & Cheung (2001) 
 
Mirchandani  & Motwani 
(2001) 

External 
Pressure 
(EP) 

External 
pressure 
Environment 
Social factors 

Iacovo et el. (1995) 
 
Kuan & Chau (2001) 
Chang & Cheung (2001) 

Perceived Ease 
of Use  (PEU) 

Perceived ease 
of use 

Davis (1989) 

Perceived 
Usefulness (PU) 

Perceived 
usefulness 

Davis (1989) 

The questions we explored in this research were related 
o the validation of the proposed model and the 
elationship between perceptions and adoption of e-
ommerce:   
. What are the determinant factors of the perceived 

strategic value of e-commerce in SME?  
. How do the perceptions of strategic value, as viewed 

by top managers/owners, influence their decision to 
adopt e-commerce? 

. What are the factors involved in the decision to adopt 
e-commerce by top managers/owners? 

. Methodology 

.1 Subjects 

We targeted top managers of small and medium size 
usiness in the Midwest region of the U.S.  Different 
riteria have been utilized to determine a small or medium 
ize business.  In our study, we considered the number of 
mployees as the principal criterion since other 
ategorizations such of those involving revenue, total 
apital and/or other types are more difficult to obtain and 
an result in misleading classifications of organizations.  
he number of employees considered in a SME varies 
ccording to the agency providing the definition.  For the 
urpose of this study, we have used the cutoff for small 
nd medium size businesses suggested by the U. S. Small 
usiness Administration (less than 500 employees). 
 
(HICSS’03) 
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4.2 Data collection 
 

The data for this study were gathered by means of an 
electronic survey administered during Spring 2002.  The 
data gathering process was carried out in three steps.  First, 
a sample of 1069 small and medium size businesses were 
identified from various sources that focus on small and 
mid-sized business organizations.  From these sources, we 
identified the company name, a contact person, an e-mail 
address for that person, address and telephone number.  
The contact person identified was typically the owner of 
the business or a top-level manager in the organization.  
Second, an initial mailing, which identified the purpose of 
the study, a request to participate and an opt-out feature, 
was sent to all 1069 potential respondents.  One hundred 
thirty six of these electronic messages were returned due to 
an incorrect e-mail address or the organization no longer 
being in business.  An additional one hundred one 
individuals indicated they were not able to or were 
unwilling to participate in this study.   

Thirdly, approximately one week after the initial 
mailing, a second electronic mailing was sent to the 
remaining 832 potential respondents.  This electronic 
message directed these individuals to the web site where 
the survey instrument was located.  Seventy-one 
individuals completed the survey for a response rate of 
8.41%.  Possible explanations for this relatively low 
response rate could include the possible lack of relevance 
of the topic to the respondent, delivery method of the 
instrument (electronic) and finally, the time of the year 
(late Spring) at which the survey request took place.   

 
4.3 Instrument development  
 

Three top managers participated in a pilot of the survey 
instrument.  One of the authors observed the pilot subjects 
as they completed the survey.  Feedback from the subjects 
resulted in minor changes to survey instructions and 
questions.  Respondents were required to complete the 
survey that had the following major sections:  
• Thirteen questions about the organization, technology 

utilized in the organization, and demographics about 
respondent’s gender, age, education, years of work in 
present position and years of work within present firm.  

• Fifteen questions about the extent to which e-commerce 
is perceived as contributing to strategic value.  

• Twenty-three questions to measure the factors involved 
in e-commerce adoption. 

 
A seven-point Likert scale (from strongly disagree to 

strongly agree) was utilized to measure the questions 
regarding perceived strategic value and adoption of e-
commerce.  The survey included a brief definition of e-
commerce in order to clarify the concept.   
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. Results  

.1 Demographics and descriptive statistics 

Using the data gathering process described in the Data 
ollection Section, a total of 71 surveys were returned 
ver a 4-week period.  The results indicate that the top 
anagers are well educated with over 64% holding a 4-

ear college degree or Masters. The majority of them are 
ale (62%) and 35% were between 41 and 50 years of 

ge.  They had an average of 8 years working in the firm. 
6% of the firms had an Internet service provider already 
n place, 90% had a web site, and 70% had e-commerce 
apability.   

.2 Statistical analysis 

In order to test the proposed model, a statistical analysis 
as conducted in two stages.  The first step employed 

onfirmatory factor analysis to measure whether the 
umber of factors and loadings of items involved in the 
wo main constructs of this study (perceived strategic 
alue and adoption) conform to the proposed model.  With 
his analysis, we found answers to research questions 1 and 
 as stated in Section 3. 
Since we were also interested in exploring how the 

erceptions of strategic value influence the decision to 
dopt e-commerce (research question 2), canonical 
nalysis was utilized in the second step.  Canonical 
nalysis involves developing a linear combination of 
ndependent variables (strategic value variables) and 
ependent variables (adoption variables) to maximize the 
orrelation between the two sets [24].  MIS research has 
enefited from the use of this multivariate technique (see 
or example [25], [8]).  Campbell and Taylor [9] 
emonstrated that canonical analysis subsumes other 
tatistical procedures (t-test, Pearson correlation, multiple 
egression, ANOVA, MANOVA, and discriminant 
nalysis). 
Non-response is a potential source of bias in survey 

tudies that needs to be properly addressed [15].  The 
otential bias in this study was evaluated by comparing 
esponses between early and late respondents.  Early 
espondents were defined as those who had completed the 
urvey within the initial 2-weeks while late respondents 
ere those who completed the survey after the specified 

esponse period.  Around 70% of the responses were early 
espondents.    Demographic data was utilized for this 
urpose: number of employees, number of years in the 
urrent position, number of years in the firm, and number 
f personal computers in the company.  No significant 
ifferences were found between the early and late 
espondent groups suggesting no non-response bias.   

tage 1:  Confirmatory factor analysis 
 
HICSS’03) 
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a) Perceived strategic value construct 
A confirmatory factor analysis was run using SPSS 10.1.  

All items measuring perception of strategic value of e-
commerce were considered during the first run and 
resulted in one item not loading as expected on the 
intended factors.  This item was dropped from the analysis 
and the construct was recalculated.  The items considered 
in the final analysis for the perceived strategic value 
construct are shown in Appendix A.   

The factor analysis used principal components in order 
to extract the maximum variance from the items.  To 
minimize the number of items which have high loadings 
on any given factor, a varimax rotation was utilized.  
Using the Kaiser eigenvalues criterion, we extracted three 
factors (with eigenvalues 7.49, 1.88, and 1.19 respectively) 
that collectively explained 75.45% of the variance in all 
items. Hair et al. [17] provide guidelines for identifying 
significant factor loadings based on sample size. In order 
to obtain a power level of 80 percent at .05 significance 
level, a factor loading of .65 or higher should be 
considered as a cut-off value.  Even though the results 
from the rotated factor matrix in Table 2 shows that most 
of the items had a loading greater than .65, the 
interpretation of the loadings in this current analysis was 
not without problems.  Face validity was an important 
criterion to consider items that had a factor loading close 
to the cut-off value of .65 and similar loadings in more 
than one factor. For example, item OS5 (e-commerce 
provides effective support role to operations) seems to 
belong to the organizational support factor rather than to 
the managerial productivity factor. Similarly items DA1, 
DA3, and DA4 seem to belong to the decision aids factor 
rather than to the managerial productivity factor.   

Convergent and discriminant validity was assessed using 
factor analysis.  Convergent validity is demonstrated if the 
items load strongly (>0.50) on their associated factors.  
Discriminant validity is achieved if each item loads 
stronger on its associated factor than on any other factor 
[17].  Table 2 shows that all items have loading greater 
than 0.50 and load stronger on their associated factors than 
on other factors.  Thus, convergent and discriminant 
validity are demonstrated. 

Construct reliability or internal consistency was assessed 
using Cronbach’s alpha.  Table 2 shows that the values for 
alpha vary from .85 (decision aids) to .94 (managerial 
productivity). The scale reliabilities are unusually good 
compared to the acceptable 0.7 level for field research 
[31]. 
 
b) Adoption construct 

The adoption construct was initially comprised of 23 
items.  In order to test how these items loaded, another 
factor analysis was run.  As in the case of the perceived 
strategic value construct, the initial factor analysis resulted 
in items that did not load as expected on the intended 
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actors.  Thus, two items were dropped from the analysis 
nd the construct was recalculated.   

 
Table 2. Rotated component matrix 

 Component 
 1 2 3 

OS1 -4.133E-02 .801 .235
OS2 .281 .720 .377
OS3 4.807E-02 .790 .424
OS4 .476 .719 8.719E-02
OS5 .529 .617 7.553E-02
OS7 .239 .727 -.129
MP1 .909 .223 6.165E-02
MP2 .891 .123 .216
MP3 .832 .139 .352
MP4 .794 .209 .384
DA1 .532 .300 .652
DA2 .125 5.648E-02 .835
DA3 .508 .280 .590
DA4 .515 .272 .608

Alpha .94 .88 .85
 
The results of this confirmatory factor analysis resulted 

n 5 factors loading cleanly with a total explained variance 
f 79.1%.  Thus, we revised the proposed model and 
onsidered a fifth factor, which we named “compatibility”, 
o better describe the items used (see Figure 2).  The 
esults from this factor analysis are quite interesting.  
revious research has found compatibility to be an 

mportant factor that influences the adoption of 
nformation technologies [6, 29, 33, 13].  In our study, 
ompatibility emerged freely as a significant independent 
actor. The items considered in the final instrument are 
hown in Appendix A.  
 

Organizational
Support

Managerial
Productivity

Strategic
Dec. Aids

Percep. of
Strat. Value Adoption

Organizational
Readiness

External
Pressure

Perceived
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Figure 2.  The revised research model 

Convergent and discriminant validity was achieved as in 
he case of the perceived strategic value construct and the 
ame considerations about the significance of the factor 
oadings were employed.  Table 3 shows that all items 
ave loading > 0.5.  They also loaded stronger on their 
ssociated factors than on other factors.  Thus, convergent 
nd discriminant validity are demonstrated. 
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Table 3 also shows that alpha values range from .80 
(external pressure) to .95 (perceived usefulness). As in the 
case of the strategic value construct, the reliability of the 
adoption construct turned out to be very high. 

 
Table 3. Rotated component matrix 

 Component 
 1 2 3 4 5 

OR1 3.378E-02 .135 .163 .113 .908
OR2 .135 .170 -.158 .172 .887
C1 9.408E-02 7.384E-02 .421 .743 .265
C2 .133 6.885E-02 .381 .833 .116
C3 .340 .276 -8.970E-02 .811 5.296E-02
C4 .422 .411 -.216 .518 .137

EP1 .392 .145 .565 .263 .237
EP2 .402 .107 .617 .247 .122
EP3 .173 .186 .777 2.489E-02 -5.831E-02
EP4 .367 4.313E-02 .673 .104 -.106
EU1 .222 .684 .400 4.752E-03 .305
EU2 .376 .800 4.740E-02 .169 9.204E-02
EU3 .309 .864 .150 9.788E-02 .103
EU4 .233 .913 .107 .138 3.985E-02
EU5 .210 .872 8.842E-02 .194 .109
PU1 .668 .312 8.431E-02 .417 -4.296E-02
PU2 .747 .243 .239 .201 4.387E-02
PU3 .769 .346 .327 .203 .114
PU4 .779 .276 .338 .206 7.407E-02
PU5 .776 .325 .355 .116 .137
PU6 .776 .305 .298 3.077E-02 9.130E-02

Alpha .95 .94 .80 .84 .85
 
Stage 2:  Canonical analysis 
 

Canonical analysis is a multivariate statistical model that 
studies the interrelationships among sets of multiple 
dependent variables and multiple independent variables 
[17, 36, 24].  By simultaneously considering both multiple 
dependent and independent variables, it is possible to 
control for moderator or suppressor effects that may exist 
among various dependent variables [28].   

In canonical analysis there are r criterion variables 
(dependent variables) and s predictor variables 
(independent variables).  The maximum number of 
canonical correlations (functions) between these two sets 
of variables is the number of variables in the smaller set 
[16, 24, 36].  In our case, the number of variables for the 
perception of strategic value is three while the number of 
variables in the adoption construct is five.  Thus, the 
number of canonical functions extracted from the analysis 
is three which correspond to the smallest set of variables.  

In order to test the significance of the canonical 
functions we followed the guidelines given by Hair et al. 
[17].  They suggest to use three different measures in order 
to interpret the canonical functions: a) the significance of 
the F value given by Wilk’s lambda, Pillai’s criterion, 
Hotteling’s trace, and Roy’s gcr,  b) the measures of 
overall model fit given by the size of the canonical 
correlations, and c) the redundancy measure of shared 
variance. Table 4 shows the corresponding multivariate 
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est of significance with 15 degrees of freedom (3x5) while 
able 5 shows the measures of overall model fit in the 

hree canonical functions.  Note that the strength of the 
elationship between the canonical covariates is given by 
he canonical correlation [17]. 

 
Table 4. Multivariate test of significance 

est Name  Value  Approx.F  Hypoth.DF  Error Sig.  

illais     .99561  6.15928  15.00   186.00  .000 
otellings 2.72908 10.67374  15.00   176.00  .000 
ilks       .21427  8.27138  15.00   166.03  .000 
oys        .70204 

 
Table 5. Measures of overall model fit 

Canonical 
Function 

Canonical 
Correlation 

Canonical 
R2 

F 
Statistic 

Proba
bility 

1 .838 .702 8.27138 .000 
2 .491 .241 2.73334     .008 
3 .230 .053 1.14925 .336 

 
Even though the multivariate test of significance shows 

hat all the tests are statistically significant at the .05 level 
table 4), from the overall model fit we conclude that only 
he first and second canonical functions represent a 
ignificant value (p<.01). This conclusion is consistent 
ith the canonical R2 values showed in Table 5. For these 
ata, in the first canonical function the independent 
ariables explain 70% of the variance in the dependent 
ariables; the second canonical function explains 24%, and 
he third one explains only 5.3%.  This is not unusual since 
ypically the first canonical function is far more important 
han the others [24, 9].  

Although the first and second canonical functions are 
ignificant according to the above analysis, it is 
ecommended that redundancy analysis be utilized to 
etermine which functions should be used in the 
nterpretation [37]. Redundancy is defined as the ability of 
 set of independent variables, taken as a set, to explain the 
ariation in the dependent variables taken one at a time 
17].  Table 6 summarizes the redundancy analysis for the 
ependent and independent variables for the two canonical 
unctions that were found to be significant by using the 
easure of model fit.  The results indicate that the first 

anonical function accounts for the highest proportion of 
otal redundancy (93.41% including both dependent and 
ndependent variables) while the second one accounts only 
or 6.59%.  In addition, the redundancy indexes are higher 
or the first canonical function than for the second one. 
herefore, only the first canonical function is considered 

or interpretation.   
Table 7 shows the summary of standardized 

anonical coefficients (canonical weights) and canonical 
oadings for the first canonical function considering both 
ndependent and dependent variables. 
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Table 6. Canonical redundancy analysis 
Canonical 
Function 

Variable Canonical 
R2 

Redundancy 
Index 

Proportion 
of total 

redundancy 

1 Dependent .702 .486 46.42% 
 Independent .702 .492 46.99% 

2 Dependent .241 .017 1.62% 
 Independent .241 .052 4.97% 

 
Table 7.  Standardized canonical coeff.  and canonical 
loadings  for perceived strategic value and adoption 
Construct Variable Canonical 

Weights 
Canonical 
Loading 

Perceived  OS 1.080 .998 
Strategic Value MP .088 .729 
 DA .018 .759 
Adoption OR .018 .591 
 C .447 .935 
 EP .011 .787 
 EU .270 .868 
 PU .345 .929 

 
The canonical loadings measure the linear correlation 

between the independent variables and their respective 
canonical variates.  These can be interpreted like factor 
loadings in a factor analysis [17].  Table 7 shows that all 
the canonical loadings are significant for both dependent 
and independent variables (cut off >.3 according to Green 
et al. [16], and Byrd and Turner [8]).  The rank order of 
importance (determined by the absolute value of the 
canonical loadings) for the perceived strategic value of e-
commerce is organizational support (OS), decision aids 
(DA), and managerial productivity (MP). Similarly, the 
rank of importance for the adoption construct contributing 
to the first canonical function is compatibility (C), 
perceived usefulness (PU), ease of use (EU), external 
pressure (EP), and organizational readiness (OR).   
  
6. Conclusions  
 

Throughout this study we have attempted to build a 
model that explains how perceived strategic value of e-
commerce influences managers’ attitude toward e-
commerce adoption. Through studying two different 
streams of research, we have proposed and validated a 
predictive model that posit three factors as determinants of 
the perceived strategic value of e-commerce and five 
determinant factors for the e-commerce adoption in SMEs.      

The canonical results of this study reveal a significant 
relationship between the perceived strategic value of e-
commerce variables and the factors that influence e-
commerce adoption in SMEs. This means that those top 
managers who perceived e-commerce as adding strategic 
value to the firm have a positive attitude toward its’ 
adoption.  This supports previous research done in the area 
of TPB [3,7,23]. From the canonical loadings we conclude 
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hat the three factors proposed as determinants of 
erceived strategic value of e-commerce have significant 
mpact on managers’ attitudes toward e-commerce 
doption with organizational support and decision aids as 
he most influential.  In addition, the second order 
onfirmatory analysis corroborated Subramanian and 
osek’s [39] results in the sense that most of the variables 

onsidered in the perception of strategic value construct 
ere found to be significant.  
On the other hand, all the factors proposed as 

eterminants of e-commerce adoption: compatibility, 
erceived usefulness, external pressure, perceived ease of 
se, and organizational readiness were found to be 
tatistically significant as determinants of e-commerce 
doption.  Compatibility between e-commerce and firm’s 
ulture, values, and preferred work practices as well as 
onsistency with the existing technology infrastructure 
urned out to be the most influential ones as perceived by 
op managers. Results from the second order factor 
nalysis confirmed the studies of Mirchandani and 
otwani [29], Chin an Gopal [13], and Premkumar and 

otter [33] in which compatibility is considered an 
mportant factor that determines adoption.  In our study, 
ompatibility emerged freely as an independent factor that 
ighly influences e-commerce adoption.   
Regarding the findings on perceived usefulness, external 

ressure, and organizational readiness, our study validated 
revious research that have dealt with other information 
echnology adoption issues [14, 21]. From the second 
rder factor analysis, we concluded that all the variables 
hat measured perceived usefulness, external pressure, 
erceived ease of use, and organizational readiness were 
ound to be influential in e-commerce adoption.  Finally, 
rom the canonical analysis it can be concluded that 
anagers who have positive attitude toward the adoption 

f e-commerce also perceive e-commerce as adding 
trategic value to the firm.   

Generalizations from this research should be made with 
aution.  The main limitation in our study corresponds to 
he number of employees considered in each company.  
ur sample is mainly comprised of companies whose 
umber of employees varies between 10 and 200.  Only 5 
irms had more than 200 employees.   This implies that the 
ample may be biased toward smaller firms and, therefore, 
he results may not be generalized to larger firms.  

The uniqueness of this study gathering together two 
ifferent streams of research generates many opportunities 
or future inquiries.  First, in order to corroborate the 
esults of this current study and to create a broader, 
umulative knowledge of the relationship between 
erceived strategic value and adoption of e-commerce, it 
ould be desirable to reproduce this research.  As Adams 

t al. [1] pointed out “the tendency of IS researchers to 
ecome complacent or discouraged with progress in a 
pecific area after conducting what would be considered a 
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limited number of studies in other domains should be 
challenged.  We should begin to focus on replication, 
refinement, and development of models and measures” 
(p.245).  Thus, by using the same proposed model, this 
research could be replicated by using a different sample in 
other regions of the U. S.  

Second, a discriminatory analysis to identify the factors 
that differentiate between adopters from non-adopters of e-
commerce in small and medium sized companies could 
also be conducted in the future.  The results from this 
suggested analysis could be compared with previous 
research that have tried to determine discriminant factors 
between adopters and non-adopters in other information 
technologies.   

Third, it would be also interesting to extend this study to 
determine the relationship between the total number of 
employees, budget allocated to information systems, and 
number of employees in the information systems 
department (if any) and the extent to which the firms have 
adopted e-commerce.  Findings regarding this proposed 
study could help to determine the state-of-the-art in which 
SMEs are regarding e-commerce adoption according to 
these variables and determine what will be the tendency of 
e-commerce adoption in the future.   

  This study, by bringing together two distinct streams of 
research, can provide a foundation upon which future 
studies in e-commerce adoption can build upon.  This is 
significant in the sense that it incorporates findings from 
research in other areas of IT into the e-commerce arena.  
We also expect that the results generated from our study 
will help managers of SMEs understand the relationship 
between their perceptions of the strategic value of e-
commerce and its future adoption.  In addition, we believe 
that this study will contribute to the knowledge that top 
managers and business owners should have in order to 
make better decisions when facing e-commerce adoption 
issues.  By identifying and understanding which factors are 
critical in the integration of e-commerce into their 
organizations, business owners and top managers can take 
a proactive approach and the necessary steps to ensure 
success.  
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ppendix A:  Final items considered in the study 
Perceived Strategic Value 

Organizati
onal 
Support 

OS1 
OS2 
OS3 
OS4 
OS5 
OS7 

Reduce costs of business operations 
Improve customer service 
Improve distribution channels 
Reap operational benefits 
Provide effective support role to operations 
Increase ability to compete 

Manageri
al 
Productivi
ty 

MP1 
MP2 
 
MP3 
MP4 

Provide managers better access to information 
Provide managers access to methods and models 
in making functional area decisions 
Improve communication in the organization 
Improve productivity of managers 

Decision 
Aids 

DA1 
DA2 
DA3 
DA4 

Support strategic decisions for managers 
Help make decisions for managers 
Support cooperative partnerships in the industry 
Provide information for strategic decision 

Adoption 
Org. 
Readiness 

OR1 
OR2 

Financial resources to adopt e-commerce 
Technological resources to adopt e-commerce 

Compatibi
lity 

C1 
C2 
C3 
C4 
 

With culture 
With values 
With preferred work practices 
E-commerce would be consistent with our 
existing technology infrastructure 

External 
Pressure 

EP1 
 
EP2 
 
EP3 
 
EP4 
 

Competition is a factor in our decision to adopt e-
commerce 
Social factors are important in our decision to 
adopt e-commerce 
We depend on other firms that are already using 
e-commerce 
Our industry is pressuring us to adopt e-
commerce 

Ease of 
Use 

EU1 
 
EU2 
 
EU3 
 
EU4 
 
EU5 

Learning to operate e-commerce would be ease 
for me 
I would find e-commerce to be flexible to interact 
with 
My interaction with e-commerce would be clear 
and understandable 
It would be ease for me to become skillful at 
using e-commerce 
I would find e-commerce easy to use 

Perceived 
Useful 
ness 

PU1 
 
PU2 
 
PU3 
 
PU4 
 
PU5 
 
PU6 

Using e-commerce would enable my company to 
accomplish specific task more quickly 
Using e-commerce would improve my job 
performance 
Using e-commerce in my job would increase my 
productivity 
Using e-commerce would enhance my 
effectiveness on the job 
Using e-commerce would make it easier to do my 
job 
I would find e-commerce useful in my job 
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