
A b s t r a c t

The current research attempted to investi-

gate the significance of an adoption-cap-

ability model of e-commerce technologies

(EC) in Small to Medium-Sized Enterprises

(SMEs) in New Zealand (NZ). The research

model hypothesised ten factors as signifi-

cantly influencing EC adoption in SMEs:

relative advantage, cost, compatibility, size,

information intensity of products, support

from technology vendors, pressure from

suppliers/buyers, competition, CEO’s innova-

tiveness, and CEO’s involvement. Further,

the model attempted to differentiate

between adopters and non-adopters in

terms of the adopted EC and hence,

categorized them into three clusters of

adoption: starters, adopters and extended

adopters. It was believed that such classi-

fications could assist this research in

identifying innovative and EC capabilities

among the SMEs in NZ. The research

findings indicated that: (1) starters: the

adoption of the Internet and external email

was dependent on the innovativeness of the

CEO; (2) innovators: the adoption of any of

the EC Infrastructure technologies (ECIT):

Intranet, Extranet, Internet-EDI and web-

sites was dependent on CEO’s innovative-

ness, organization size, and compatibility;

and (3) extended innovators: the adoption

of more than one ECIT was dependent on

organization size, compatibility, CEO’s inno-

vativeness, support from technology ven-

dors, and competition. It was observed that

adopters and extended adopters started to

witness the significant effect of different

factors on their adoption decision of

different EC technologies. The research

pointed to other significant influences and

anomalies in the research model and

addressed implications pertaining to theory

and to practice in SMEs in NZ.
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INTRODUCTION

Small to Medium-Sized Enterprises
(SMEs) are attributed to the devel-
opment of healthy and dynamic
economies and to the introduction
of inventions and innovations within
most countries in the world in
general and within industrialized
nations specifically (Cameron and
Massey 1999; Grandon and
Pearson 2004; Iacovou et al.
1995). Generally, SMEs constitute
more than 95% of the enterprises
and account for more than 60% of
the employment levels in different
countries in the world (Ballantine
et al. 1998; Grandon and Pearson
2004; MOED 2000a; OECD
1997).

Globalization, interconnectedness
and the emergence of major trading
blocks in the world (US, Europe)
has lead to the fact that countries
with access to information resources
are more capable of competing and
to lead the marketplace as well as the
market-space. The recent emergence
of the Internet and the Web in
particular has revolutionized busi-
ness activities (Abell and Lim 1996).
The open standards of the Internet
bring e-commerce (EC) within the
reach of the smallest of firms and
help reduce the gap between large

C
op

yr
ig

h
t
�

2
0
0
5

El
ec

tr
on

ic
M

ar
ke

ts
V
ol

u
m

e
1
5

(4
):

4
1
8
–
4
3
7
.
w

w
w

.e
le

ct
ro

n
ic

m
ar

ke
ts

.o
rg

D
O

I:
1
0
.1

0
8
0
/1

0
1
9
6
7
8
0
5
0
0
3
0
3
1
3
6

A u t h o r s

Nabeel Al-Qirim, PhD
(nalqirim@uaeu.ac.ae) joined academia
in 1999 in New Zealand - after working
as an IT consultant for 12 years in the IT
industry. In 2004, he joined the College
of IT, United Arab Emirates University.
He published more than 50 articles in
refereed international outlets including
journals, books, conference papers, and
book chapters. His research covered
different interdisciplinary areas such as
IT and e-commerce strategy in
businesses and in SMEs, e-government,
health information systems and
telemedicine, mobile commerce,
outsourcing, supply chain management,
and e-commerce in developing countries
and in NGOs. He is an active member in
the university’s inner and outer
communities and he is in the editorial
board of several journals. He is the co-
chair of the IIT’05 conference. He also
chaired several tracks and sessions in
international conferences and organized
workshops and panels.

RESEARCH

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
S
c
h
m
e
l
i
c
h
,
 
V
o
l
k
e
r
]
 
A
t
:
 
1
1
:
0
8
 
2
4
 
M
a
r
c
h
 
2
0
1
0



and small firms (Kalakota and Whinston 1996; MOC
1998). They are becoming increasingly essential tools
for organizations in general, and for SMEs in particular,
in gaining competitive advantage and in accessing global
markets (Poon and Swatman 1995). Poon (1999) has
defined small business EC as ‘the use of Internet
technology and applications to support business activ-
ities of a small firm’.

In their review of the EC literature, Grandon and
Pearson (2004) found that only a small number of
studies focused on the adoption and use of EC in SMEs.
Historically, Levy et al. (2002) indicated that despite the
reported opportunities from adopting IS in large
enterprises, there is little evidence of SMEs investing in
IS to capture similar benefits. In view of recent EC
research, Liu and Arnett (2000) suggested that empirical
research focusing on success factors of EC (e.g.,
websites) is anecdotal, exploratory in nature, and does
not provide sufficient insights into to the combinations
of these factors. For example, Peet et al. (2002) found
that the European firms are at the early stages of
adopting EC and their websites lack interactivity and are
limited to text-based content. They warned that unless
the growing digital EC divide between Europe and the
US is bridged this could lead to disastrous effects,
especially for European SMEs. Recent research high-
lights that in reality few SMEs adopted EC in the US
(Grandon and Pearson 2004). This research indicated
that SMEs establish websites primarily to advertise and
promote their business, rather than to conduct EC as
such. Such anecdotal views and findings further dis-
courage EC adoption by SMEs.

In the context of NZ it was found that the
government acknowledged the importance of EC to
SMEs in helping them offer niche products and services
to global markets (MOED 2000c). However, realizing
such EC opportunities is not a straightforward process,
as both the market structure and the economy are quite
unique. Thus, the implications are twofold. Initially,
recent research (Chapple 2002; Deloitte 2000; MOED
2000b; PWHC 1999; Waikato 1999) painted a gloomy
picture of EC uptake and use and raised serious
questions about the effectiveness of EC in NZ SMEs.
This research indicated a lack of knowledge among NZ
SMEs about EC and its applications. In spite of the
different perceived advantages, the Internet was used
mainly as a communication tool and websites for
publishing organizational information only. They were
rarely used in conducting commercial transactions.
Second, such uniqueness stems from several facts: that
84% of the NZ sector is dominated by micro-enterprises
employing up to five employees only (MOED 2000a);
from the country’s geographical isolation and from the
time differences which separate NZ from the rest of the
developed countries specifically those in the northern
hemisphere. The population in NZ is relatively
small (3.82 million), dominated mostly by low

average-income families, and more than one-third of
the population reside in the Auckland region
(1,158,891) only (NZStat 2001). It is expected that
such constraints would have a significant effect on the
growth of EC in businesses in general and in SMEs
specifically in NZ.

Thus, it is important in this research to identify the
factors that could influence EC adoption in SMEs in
NZ. Identifying the factors that motivate or hinder EC
adoption could assist this research in shedding more
light into the adoption phenomenon. Further, it is
essential to detect key adoption patterns and EC
capabilities among SMEs in NZ. Accordingly, this
research attempted to answer the following research
questions: ‘What are the factors that could influence EC
adoption? and How could these factors influence EC
adoption in SMEs in NZ?’ Therefore, the research
objectives were to differentiate between adopters and
non-adopters of EC and to identify key features of the
SMEs that were able to adopt a greater number of EC
technologies.

THEORETICAL FRAMEWORK DEVELOPMENT

In review of the technological innovation literature it
was observed that Rogers’ (1983, 1995) Innovation
Diffusion Theory (IDT) appears to be the most accepted
theory for identifying ‘perceived’ critical characteristics
of innovations (Iacovou et al. 1995; Kaplan 1999;
Karahanna et al. 1999; Moore and Benbasat 1991,
1996; Premkumar and Roberts, 1999; Thong 1999).
Rogers’ (1995) characteristics of technological innova-
tions (relative advantage, compatibility, complexity,
observability, trialability) have been hypothesized by
different researchers to influence the attitude of poten-
tial adopters in a number of studies on IS adoption or
rejection (Moore and Benbasat 1996; Tornatzky and
Klein 1982). This is in line with the focus of this study.

However, the same researchers who endorse Rogers’
(1995) model argued that Rogers’ (1995) model should
be considered with other contexts/factors to provide a
more holistic adoption model. This view is important to
this research as the existing IS literature in small business
points to two major perspectives. First, the central
organizational structure and decision-making usually
reflects the personality of the business manager (who is
usually the owner as well) (Blili and Raymond 1993;
Poon 1999; Poon and Swatman 1997, 1998, 1999a,
1999b; Jansen 1998; Thong 1999). Second, there are
deficiencies at various organizational, managerial, tech-
nological and environmental levels (Blili and Raymond
1993; Cragg and King 1993; Jansen 1998; Poon 1999;
Thong 1999). The recent emergence of EC accentuates
the gloom of previous study findings, as it introduces
new difficulties and intellectual challenges. In a review of
prominent technological (innovations) adoption models
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in SMEs, which could serve as a guiding theoretical
framework in this research, different studies were
identified and are summarized in Table 1. These models
were compared with recent EC research (Table 2) and
accordingly developed the research model shown in
Figure 1.

Table 3 shows the development of the different
hypotheses in the research model (+/- shown in
Figure 1) along with the different resources used to
develop the research items under each factor.

The measure for EC adoption by SMEs in the current
research is divided into three categories of adoption
(EC-capabilities levels): starters, adopters and extended

adopters. Starters are those who adopted an Internet
connection and an email account. Adopters are innova-
tive SMEs who adopted at least one of the following four
communication infrastructure and application technolo-
gies (ECIT): Intranet; Internet based EDI; Extranet/
VPN; and websites. The four selected technologies
(ECIT) represent serious investment and a true commit-
ment to EC for business. Harrison et al. (1997) referred
to this perspective in their study dealing with IT
adoption in small businesses and asserted that IT
adoption decisions need to be important enough to be
actively deliberated. Executives must link their adoption
decision with meaningful outcomes for their firms.

Table 1. IS adoption research in SMEs

Author The manager

Contextual effects

Essential influencing

factors

Most influential

factors

Innovation

characteristics

Organizational

characteristics

Environmental

characteristics

Thong and

Yap (1995)

The CEO: Size Competition (Rivals) CEO’s IS knowledge Size

CEO’s

innovativeness

Information

intensity

CEO’s attitude

towards adoption of IS

CEO’s IS

knowledge

Size

CEO’s attitude

towards adoption

of IS

CEO’s innovativeness

Thong and

Yap (1996)

The CEO: Employee’s

IS knowledge

Competition (Rivals) Employee’s IS

knowledge

(influencing the

extent of adoption):

CEO’s

innovativeness

Information

intensity

CEO’s Attitude

towards IS

Employee’s IS

knowledge

CEO’s attitude

towards IS

CEO’s innovativeness Information intensity

Thong

(1999)

The CEO: Relative

advantage

Size Competition (Rivals) Size (influencing the

extent of adoption):

CEO’s

innovativeness

Compatibility Employee’s

IS knowledge

Relative advantage

+Compatibility

Organizational

characteristics in

general

CEO’s IS

knowledge

Complexity Information

intensity

CEO’s IS knowledge (Size, employees’ IS

knowledge, and

information intensity)

and size specifically

Employee’s IS

knowledge

CEO’s innovativeness

Complexity

Premkumar

and

Roberts

(1999)

Relative

advantage

Size Competitive

pressure from rivals

Relative advantage

(+Cost)

Relative advantage

Compatibility Employee’s

IT knowledge

External pressure from

suppliers or buyers

Top management

support

Complexity Top management

support

External support

from IT vendors

Size

Cost Vertical linkages

(tight integration

with another firm

e.g. franchise,

subsidiary)

Competitive pressure
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In segregating the different adopters of EC, the
extended adopters category was introduced, which
measured the number of ECITs adopted by each SME.
The technological innovation literature asserted that
organizations with high adoption rates adopt innova-
tions more frequently and more consistently. Thus,
organizations that adopt more innovations are consid-
ered more innovative than others (Damanpour and
Gopalakrishnan 2001; Rogers 1995).

RESEARCH METHODOLOGY

Data for the study were collected in 2001 by means of a
survey questionnaire based on the research model in
Figure 1. Standard measures were used (where available)
during the design of the measures adopted in this study.
Previous innovation adoption research has followed the
same approaches by adopting well-tested measures,
which have been meticulously assessed for validity
and reliability (Premkumar and Ramamurthy 1995;
Premkumar and Roberts 1999; Premkumar et al.
1994; Teo et al. 1998; Thong 1999). Some of the
previously validated measures had to be adapted to meet
the constraints of this questionnaire (examining EC
adoption in SMEs) (Chwelos et al. 2001). The ques-
tionnaire in Appendix 1 shows the development of the

different research variables in the research model and
their measures (Table 3).

Before the questionnaire was sent it was extensively
pre-tested by faculty members. Particular attention was
given to wording, structure, sequence and overall
presentation of the items in the questionnaire.

The questionnaire was piloted with managers of two
SMEs in NZ. Interviews were conducted with these
managers to determine whether there was any problem
with the questionnaire questions or format. On the basis
of their comments, changes were made to the ques-
tionnaire to clarify wordings and increase readability.
Two faculty members further revised the resultant
version. The pre-testing procedure is important to
establish content validity (Chwelos et al. 2001;
Premkumar and Roberts 1999; Tang 2000; Thong
1999). Responses from the piloted SMEs were not
included in the survey.

From the 324 SMEs that had been selected randomly
from the North Shore local business telephone directory
(NSTBD), 136 responses were received. Six companies
were excluded from the final sample because those
companies provided incomplete information (one case
was removed later from the multivariate analysis as it was
an outlying case). The effective response rate was 40.5%
(129/(324–6)) and this seemed adequate in line with
prior adoption research (Thong 1999; Thong and Yap

Table 2. Determinants of EC adoption in SMEs

Factors Found significant

Found

insignificant

Found most

significant

Technological

1 Relative advantage 1, 2, 3, 4, 5, 7, 8, 9, 12, 14, 15, 16,

18

2 Compatibility 2, 4, 15, 16, 17, 18

3 Complexity 3 5

Organizational

1 Top management support 4

2 Organizational readiness (size) (cost/financial and

technical resources)

1, 4, 5, 7, 8, 9, 10, 12, 17 4 1, 5,9

3 Information intensity and product characteristics 12, 14, 15 4, 18

4 Managerial time 4

Environmental

1 Industry pressure (competition) 1, 5, 6, 7, 8, 9, 10, 12, 16(-) 4, 13, 18 1, 9

2 Government pressure 1, 5, 6 1

3 Consumer readiness 10, 12, 16(-)

4 Support from technology vendors 12, 19

(1) Kuan and Chau (2001), (2) Beatty et al. (2001), (3) Riemenschneider et al. (2003), (4) Mirchandani and Motwani (2001), (5) Grandon and

Pearson (2004), (6) Chang and Cheung (2001), (7) Mehrtens et al. (2001), (8) Iacovou et al. (1995), (9) Chwelos et al. (2001), (10) Zhu et al.

(2003),(11) Santarelli. and D’Altri (2003), (12) Doolin et al. (2003), (13) Kula and Tatoglu (2003), (14) Poon and Swatman (1997), (15) Poon and

Swatman (1998), (16) Poon and Swatman (1999a,b), (17) Macgregor and Vrazlaic (2004), (18) Teo et al. (1998), (19) Abell and Lim (1996)
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1995, 1996). The questionnaires were coded and keyed
into the SPSS 10.0 statistical software tool. Figure 2
shows statistical details about the industries involved in
the sample and the different adopted EC technologies.

Non-response bias was tested by comparing early
participants with late participants in terms of the basic
data of participants (business size (ftes), age, type, and
turnover) using t-test statistics at the 5% significance
level (p,0.05) (Hair et al. 1998). The t-value, degree of
freedom and two-tail significance for the equal variance
estimates were used to determine whether differences
exist between the different adopting categories. Non-
response bias was not a problem in this research as the
two-tail test was found to be non-significant (p.0.05).

The constructs were tested for two psychometric
properties, validity and reliability, to ensure that the
measurement was accurate and sound. These tests for
validity and reliability are frequently employed by
empirical studies tackling contextual effects on innova-
tion adoption and use (Chwelos et al. 2001; Eder and
Igbaria 2001; Moore and Benbasat 1991, 1996;
Premkumar and Roberts 1999; Tang 2000; Teo et al.
1998; Thong 1999; Thong and Yap 1996). Reliability is
the degree to which the observed variable measures the
true value and is error free (Hair et al. 1998). Testing for
reliability could be achieved by calculating the Cronbach
alpha. All the constructs were found to have adequate
alpha value (.0.6) (Han and Noh 1999; Premkumar

and Roberts 1999) (Table 4). Teo et al. (1998) and
Thong (1999) used a higher value for Cronbach alpha
(0.7). A reliability value of at least 0.7 is acceptable
(Nunnally 1978). All the reliability coefficients, except
for item 9 (support from technology vendors), met the
generally accepted guidelines of 0.7 and above to qualify
as a reliable measure. One possible explanation for the
relatively low alpha value of support from technology
vendors is the low number of items, as alpha coefficient
tends to increase with an increase in number of items
(Premkumar and Roberts 1999; Thong 1999).

Validity is the degree to which a measure accurately
represents what it is supposed to. Validity will be
assessed through content, convergent and discriminant
validity. Content validity was established through the
extensive process of item selection and refinement in the
development of the instrument, as explained above.
Convergent and discriminant validity will be evaluated
using factor analysis.

Upon implementing the factor analysis in this research
it was observed that a considerable number of correla-
tions in the resultant correlation matrix exceeded 0.3,
which made the matrix suitable for factoring (Coakes
and Steed 2001; Hair et al. 1998). The result of Bartlett
test of sphericity (statistical test for the overall signifi-
cance of all correlations within a correlation matrix) were
significant (0.000,p50.5, df5666, Approx. Chi-
Square52610.205) and that the Kaiser-Meyer-Olkin

Figure 1. A framework for EC adoption in SMEs
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measure of sampling adequacy (Measure calculated both
for the entire correlation matrix and each individual
variable evaluating the appropriateness of applying factor
analysis. Values above 0.5 for either the entire matrix or
an individual variable indicate appropriateness) was
greater than 0.6 (0.823.0.6). Measures of the sampling
adequacy (the diagonal of the anti-image matrix) were all
above the acceptable level of 0.5. There was further
evidence of the factorability of the items (Coakes and
Steed 2001; Hair et al. 1998).

The standard criteria of eigen-value greater than 1.0
and factor loading greater than 0.5 was used during the
analysis phase (Premkumar and Roberts 1999; Teo et al.
1998). Thus, items were dropped where they have a
loading of less than 0.5 or where their loadings are
greater than 0.5 on two or more factors. Nine factors
were identified as explaining the phenomena (the size
factor was not included in factor analysis) under
consideration by the current research (having eigen-
values greater than 1) and hence, convergent and

discriminant validity were confirmed and validated
(Tables 5a, b).

The Pearson correlation matrix for the different
adopters (starters, adopters and extended adopters) was
examined for the Multicollinearity problem. Multi-
collinearity is considered problematic if any of the
squared correlations among the different inde-
pendent variables is close to 0.8 (Hair et al. 1998).
The highest squared correlation among the different
independent variables was 0.36 (between the CEO’s
innovativeness and the CEO’s involvement), which is
well below 0.8.

Upon completing the preceding preparatory tests,
multivariate techniques were employed. If the depen-
dent variable is dichotomous as in the case of both the
starters and the adopters categories then discriminant
function analysis is more appropriate and the logistic
multiple regressions (LR) method was used. If the
dependent variable is continuous as in the case of
extended adopters then the multiple linear regressions

Table 3. Research hypotheses and item development

Hypothesis Endorsing research and item development

1. Technological factors

H1a: The greater the perceived relative advantage of EC, the more likely EC

technologies will be adopted by NZ SMEs.

(Table 3: Kwon and Zmud 1987; Premkumar et al.

1994; Premkumar and Roberts 1999; Rogers 1995;

Thong 1999; Tornatzky and Klein 1982).

H1b: The higher the perceived costs of EC, the less likely EC technologies will

be adopted by NZ SMEs

(Table 3: Blili and Raymond 1993; Doolin et al. 2003;

MOED 2000b; Poon 1999; Poon and Swatman 1995,

1999a,b; Soh et al. 1992 Thong 1999)

H1c: The less compatible EC with the current values, beliefs, and practices of NZ

SMEs, the less likely it will be adopted

(Table 3: Alexander 1999; Fichman and Kemerer 1993;

Geiger and Martin 1999; Kwon and Zmud 1987; Poon

and Swatman 1998, 1999a,b).

2. Organizational factors

H2a: The greater the SME’s size (number of employees), the more likely EC

technologies will be adopted by NZ SMEs.

(Table 3: Alpar and Reeves 1990)

H2b: The greater the information-intensity of the SME’s products and services,

the more likely EC technologies will be adopted by NZ SMEs.

(Table 3 : Poon 2000; Teo et al. 1998)

3. Environmental factors

H3a: The greater the intensity of competition in the SMEs’ industry, the more

likely EC technologies will be adopted by NZ SMEs.

Table 3

H3b: The greater the pressure from suppliers and buyers to adopt EC, the more

likely EC technologies will be adopted by NZ SMEs.

Table 3

H3c: The greater the availability of external support from technology vendors

for EC, the more likely EC technologies will be adopted by NZ SMEs.

(Table 3: Alexander 1999; Kwon and Zmud 1987;

MOED 2000b; Poon and Swatman 1995).

4. Entrepreneurial factors

H4a: The greater the manager’s (CEO) innovativeness, the more likely EC

technologies will be adopted by NZ SMEs.

(Table 3: Cragg and King 1993; Kirton 1976; Poon and

Swatman 1998, 1997, 1999a, 1999b; Premkumar and

Roberts 1999; Thong 1999; Thong and Yap 1996,

1995).

H4b: The greater the manager’s (CEO) involvement with EC adoption, the more

likely EC technologies will be adopted by NZ SMEs.

(Table 3: Poon and Swatman 1998, 1999a)
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method is more appropriate (Hair et al. 1998, SPSS
1999).

FINDINGS

Figure 3 highlights the adoption profile in the different
adoption categories in the research model.

Table 6 summarizes the output from the different LR
runs across the starters and the adopters categories. Only
the significant factors are highlighted.

In the case of starters, the model achieved an overall
prediction accuracy of 93.3%. Only the coefficient of
CEO’s innovativeness appeared to be significantly
different than 0 (using a significant level of 0.05). The
95% confidence interval of the odds ratio for CEO’s
innovativeness (Exp(b)) is positively (does not include 1)
associated with Internet and email adoption, thus,
further emphasizing the significance of the CEO’s
innovativeness factor alone on Internet and email
adoption. In the case of adopters, three factors emerged
as significant (Table 6): CEO’s innovativeness, compat-
ibility and size of the SME.

Figure 2. (a) Statistical details about the industries in the sample; and (b) the adopted EC
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Table 7 summarizes the multiple-regression statistics
for the extended adopters category. Five variables
appeared significant in the extended adopters category:
size (FTEs), CEO’s innovativeness, competition, com-
patibility and support from technology vendors. These
variables together explain 52.3% (R square) of the
variance in the dependent variable, which is highly
significant as indicated by the F-value in Table 7.
Although the cost factor regressed in the model, it did
not appear to be significant.

It is worth noting the negative coefficient of the cost
factors, which would influence EC adoption negatively.
The measures of the compatibility factor were worded
negatively in the survey questionnaire (Appendix 1).
The negative coefficients of the compatibility factor
along with the SME’s response (mean of measures in
Table 4) concerning this factor meant that this factor
could influence adoption positively. Thus, it was
found to contradict hypothesis (H1c). The negative
coefficients of the support from technology-vendors
factor indicated that extended adopters perceived a
negative effect of technology vendors (contradicting

hypothesis H3c) on their support decision for more EC
technologies.

DISCUSSION

Table 8 summarizes the research findings along with the
endorsing/refuting research (technological innovation
literature and EC research, Tables 1 and 2) across the
three categories of adoption.

Starters

The adoption of the Internet and email was found to
depend on the CEO’s innovativeness only and hence,
revealing the importance of the innovative CEO in
adopting the Internet and email for business commu-
nications with trading partners and parties. This
finding meant that both adopters and non-adopters
retained equal views about the impact of the re-
maining factors on their adoption decision for the

Table 4. Reliability tests using Cronbach’s alpha

Item Variable No. of items Mean Standard deviation Cronbach’s alpha

1 Compatibility 7 2.1700 .7824 .8845

2 CEO’s involvement 3 3.7603 .9586 .9115

3 Information intensity 3 3.3123 1.0086 .8796

4 CEO’s innovativeness 4 3.7703 .7525 .8761

5 Relative advantage 11 3.5383 .7304 .8900

6 Competition 2 3.2992 1.1096 .8386

7 Cost 3 3.2152 .8561 .8268

8 Pressure from suppliers and buyers 2 3.1147 .9031 .7765

9 Support from technology vendors 2 3.2874 .7573 .6721

Table 5a. Total variance explained

Factor

Initial eigenvalues Extraction sums of squared loadings

Total % of variance Cumulative % Total % of variance Cumulative %

1 Relative advantage 27.708 27.708 9.868 26.670 26.670 5.422

2 Compatibility 3.831 10.354 38.062 3.532 9.545 36.216

3 CEO’s innovativeness 2.861 7.734 45.796 2.482 6.707 42.923

4 CEO’s involvement 1.998 5.399 51.195 1.649 4.457 47.380

5 Information intensity 1.871 5.058 56.253 1.542 4.169 51.549

6 Cost 1.547 4.180 60.433 1.107 2.991 54.540

7 Pressure from suppliers or

buyers

1.329 3.591 64.024 1.005 2.716 57.256

8 Support from technology

vendors

1.236 3.341 67.366 .870 2.351 59.607

9 Competition 1.065 2.877 70.243 .693 1.873 61.480

Extraction Method: Principal Axis Factoring
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Internet and email. It is worth noting that some of the
respondents in the non-adopters category com-
mented the following in their responses to the survey

questionnaire: ‘the CEO is a bit old fashioned and
fearful of new IT issues - we are still using DOS based
applications’. Another wholesale SME commented

Table 5b. Rotated factor matrix along with item loadings

Sl./No. Label 1 2 3 4 5 6 7 8 9

A Relative advantage

1 RA1 .699

2 RA11 .690

3 RA3 .677

4 RA10 .639

5 RA 6 .631

6 RA8 .620

7 RA9 .617

8 RA5 .586

9 RA7 .583

10 RA4 .556

11 RA2 .500

B Compatibility

1 Cbt3 .745

2 Cbt5 .738

3 Cbt6 .713

4 Cbt7 .705

5 Cbt4 .670

6 Cbt2 .652

7 Cbt1 .537

C CEO’s innovativeness

1 Miss3 .808

2 Miss2 .793

3 Miss4 .711

4 Miss1 .673

D CEO’s involvement

1 Miv12 .800

2 Miv13 .781

3 Miv11 .733

E Information intensity

1 IT2 .819

2 IT3 .654

3 IT1 .614

F Cost factor

1 Cost1 .849

2 Cost 2 .755

3 Cost 3 .749

G Pressure from suppliers or buyers

1 Sup1 .888

2 Buy2 .638

H Support from technology vendors

1 Exs11 .718

2 Exs2 .645

I Competition

1 Riv2 .624

2 Riv1 .535

Rotation using Varimax method: A widely used orthogonal rotational approach that seems to give a clearer separation of factors (Hair

et al.1998)
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‘would like to try the new technology but the CEO is
resistant to ‘‘hooking’’ to the Internet’. Thus, adopting
the Internet and email depended solely on the CEO’s
innovativeness.

Adopters

Seventy four per cent of the SMEs were found to have
adopted one or more of the four infrastructure EC
technologies (ECIT). The SMEs’ size seemed to
influence ECIT adoption significantly as well and hence,
larger SMEs were more likely to have more resources to
adopt ECIT. Compatibility appeared significant as well.
As explained earlier, due to the negative coefficients of
the compatibility factor and its wording style in the
survey questionnaire, it would influence ECIT adoption
positively. Thus, non-adopters of the ECIT viewed EC
as less compatible with them. Concerning issues such as
the lack of security and legal protection over the Internet
and other incompatibilities (e.g., with the SMEs’ values,
culture, beliefs, way of work and IT infrastructure; and
in transacting with their suppliers and buyers) would
impede non-adopters from adopting the ECIT. This was
a unique finding from the NZ SME’s perspective. Above
all, the adoption of any of the ECIT required an
innovative CEO to make the adoption decision for the
ECIT.

Extended adopters

As discussed above, compatibility was found to influence
the extent of EC adoption positively. Extended adopters
retained negative perceptions about technology vendors
and were not pleased with their services and indeed
would impede their adoption decisions for more ECIT.
This finding highlighted the experience of extended
adopters with technology vendors in NZ. One of the
respondents in the health services sector indicated in the
survey questionnaire ‘currently there are lot of con-
sultants out there trying to sell Web design . . . however,
they are unprofessional, lack follow up and customer
service skills . . . very disappointing’. Another in the
manufacturing industry noted, ‘software reliability is
very low as is the enthusiasm of vendors to stand behind
their products. This is a major disincentive, especially
when weighed against the high cost of the EC
technologies’.

On the other hand, extended adopters have started to
realize the strategic importance of adopting more EC
technologies in order to compete in the market place.
Business size and CEO’s innovativeness were found to
influence the adoption of more ECIT as well. Thus,
larger SMEs were more likely to adopt more ECIT
technologies. This is consistent with the adopters

category. The innovative CEO was important in this
category to make the adoption decision for more ECIT.

The implications arising from the above analysis are
twofold. Initially, it was suggested that the sophistica-
tion of the adoption phenomenon of EC in SMEs in NZ
has increased with the increase of the adopted EC. For
example, more factors appeared significant in the
extended adopters category, i.e., extended adopters
would adopt more ECIT to compete more effectively
in the marketplace. This finding seemed to support the
technological innovation literature suggesting that
organizations that adopt more technological innovations
are considered more innovative than others (Damanpour
and Gopalakrishnan 2001; Rogers 1995). Second, the
type and the limited number of significant factors
(CEO’s innovativeness, compatibility, size, competi-
tion), the missing/insignificance of important factors
(relative advantage, cost, information intensity of
product, pressure from supplier/buyer, CEO’s involve-
ment) and the anecdotal findings concerning technology
vendors’ support – across the different categories of
adoption in this research raised doubts about the depth
of the EC phenomenon in SMEs in NZ. These
implications are addressed next and discussed with
respect to the technological innovation literature and
EC research.

THEORETICAL SIGNIFICANCE, IMPLICATIONS AND
FUTURE RESEARCH

Although, in this research, relative advantage was found
insignificant, past literature found it significant in IS and
EC adoption research (Tables 1, 2 and 8). On the other
hand, the insignificance of relative advantage across the
different clusters was endorsed by other research as
shown in Table 8, specifically in the starters category
(Teo et al. 1998). However, according to the research
hypothesis there was expected to be a marked difference
between adopters and non-adopters in terms of the
perceived advantages of the innovation. In line with the
research hypothesis concerning EC adoption, the equal
and positive perception about the relative advantage
factor across the three categories represents a good
foundation for the large-scale adoption of EC among
non-adopters.

On the other hand, it is concerning that the
perception was equal among adopters and non-
adopters. It was expected that if adopters were
experiencing the real and many advantages of EC that
the extended adopters should have reported this in the
research.

It is worth noting here that most of Poon’s and
Swatman’s research focused on whether SMEs were
realizing any real advantage from having EC. They
found that most of the SMEs were not witnessing
tangible advantages from EC and the advantages sought

Electronic Markets Vol. 15 No 4 427

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
S
c
h
m
e
l
i
c
h
,
 
V
o
l
k
e
r
]
 
A
t
:
 
1
1
:
0
8
 
2
4
 
M
a
r
c
h
 
2
0
1
0



from having EC were perceptions only (Poon 1999,
2000; Poon and Swatman 1997, 1999a). Tan and Teo
(1998) indicated that it was too early to estimate some
of the benefits of EC, as it has not been fully accepted

and implemented. For example, Santarelli and D’Altri
(2003) highlighted one of the reasons for the slow
adoption of EC. Thy found that EC is considered a way
to speed up the exchange of information between
suppliers and customers. However, they warned that
the advantages provided by EC could be easily eroded if
an alternative efficient distribution channel is found.
Therefore, further research is needed to investigate the
relative advantage factor in great detail e.g., by taking
more in-depth case studies, from the SMEs’ sector in
NZ.

Although prior IS research on small businesses found
the cost factor significant in IS adoption (Tables 1, 2 and
8), this research found cost insignificant and hence, both
adopters and non-adopters had equal perceptions
regarding the triviality of the cost factor on their EC
adoption decision. Thus, adopting SMEs did not
perceive EC as requiring an initial large investment,
substantial funding for ongoing training or for updating.
This finding supports other research. For example,
Walczuch et al. (2000) investigated the effect of
equipment and telecommunication costs on EC adop-
tion in SMEs and found them to be statistically
insignificant to the adoption decision. Mirchandani
and Motwani (2001) reported the same finding. Thus,
it was suggested here that the EC initiatives of adopters
in this research were not that expensive or sophisticated
enough.

Although, Premkumar and Roberts (1999) found the
compatibility factor insignificant in IS adoption and
Thong (1999) found it insignificant in the extent of IS
adoption, this research found the compatibility factor
significant in both the adopters and the extended
adopters categories. Thus, adopters of new technologies
like Intranet, Extranet, Internet-EDI and websites were
perceived as compatible with them. On the other hand,
non-adopters perceived EC requiring fundamental
changes in work processes and current practices either
internally or externally, as highlighted earlier in the
literature review. These respondents raised issues per-
taining to the lack of security and legal protection over
the Internet, which could have impeded their EC
adoption decision. Thus, providing a regulatory frame-
work that protects buyers and suppliers over the Internet
could accelerate EC adoption in those SMEs. This
finding represented a positive cultural perspective and a
favourable adoption atmosphere for EC among the
SMEs in NZ with respect to other countries (Table 8)
that viewed EC as incompatible with them.

Thong (1999) and Thong and Yap (1996) found the
information intensity factor significant on the extent of
IS adoption only. The current research found informa-
tion intensity of products insignificant and hence, both
adopters and non-adopters had equal positive views
about the effect of this factor on EC adoption. This
finding could be used to further suggest the simplicity of
the EC initiatives of the NZ SMEs in the sense that both

Figure 3. The adoption profiles of the different adoption categories
in the research model 8 Tables
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adopter’s and non-adopter’s use of EC was not
differentiated, i.e., providing simple and non-interactive
content.

Although Premkumar and Roberts (1999) found
competition significant in IT adoption, this research
found it significant only in the case of extended adopters
(Table 8). It was found insignificant in the starters and in
the adopters categories and hence, they retained equal
positive perceptions about the impact of the competition
on their adoption decision for EC. Thong (1999)
justified the insignificance of the competition factor on
adoption on the basis that both adopters and

non-adopters perceived they existed in an equally
competitive environment. The significance of this factor
in the extended adopters category suggests that SMEs
belonging to this category use EC more strategically
than the SMEs in the earlier categories.

The support from technology vendors in the
starters and adopters categories appeared insignificant
in this research appearing significant in the extended
adopters category only. Like the competition factor, the
significance of the vendor factor on EC adoption
started to emerge in the increase of the adopted EC
technologies – where SMEs raised their concerns

Table 6. Summary LR statistics for both starters and adopters

Variables B S.E Wald Df Sig. Exp(b)

95% C.I. for

EXP(B) Model

accuracy

%

NGKR

%

Chi-

square Df SigLower Upper

Starters

CEO’s

innovativeness

.261 .114 5.265 1 .022* 1.298 1.039 3.10 93.3 12 5.671 1 .01

Adopters 79 20.9 18.169 3 .00

Compatibility –.140 .049 8.106 1 .004** .869 .790 .95

Size .620 .278 4.964 1 .026* 1.859 1.077 3.20

CEO’s

innovativeness

.147 .071 4.313 1 .038* 1.159 1.008 1.33

* p,0.05, ** p,0.01

Table 7. Multiple regression analysis for the extended adopters category

The regression

model

Sum of

Squares Df Mean Square F Sig. R Square

Adjusted R

Square

Std. Error of

the Estimate

Regression 32.608 6 5.435 7.023 .00 .523 .273 .23

Residuals 86.670 112 .77

Total 119.277 118

Coefficients:

Factor Coefficients Beta t

Size .263** 3.101

CEO’s innovativeness .248** 2.889

Competition .205* 2.332

Compatibility 2.195* 22.079

Support from technology vendors 2.172* 22.059

Cost 2.145 21.728

* p,0.05, ** p,0.01
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(negative coefficients) about technology vendors in
providing quality services for EC adoption. This finding
represents a major disincentive for EC adoption, further
suggesting a weakness of the EC phenomenon in SMEs
in NZ. Addressing this perspective is very important in
NZ as pointed out by Doolin et al. (2003). Hence,
interested parties in SMEs could introduce measures
and/or policies aimed at endorsing trust between
technology vendors and SMEs, e.g., introducing a
trusted third party to validate the capability of technol-
ogy vendors in providing professional and quality EC
services to SMEs. In discussing the remaining factors,
the effect of suppliers and buyers on EC adoption
seemed insignificant in this research. The past literature
suggested the same (Tables 1, 2 and 8).

Although Thong (1999) and Thong and Yap (1996)
found the CEO’s innovativeness insignificant in the case
of extended adopters, this research found it significant

across the three categories of adoption. Thong (1999)
confined the importance of this factor to the adoption
stage only and indicated that the CEO’s innovativeness
stops there and it is left to other people in the
organization (IT people) to make more IS adoption
decisions (extended adoption). It seemed that NZ SMEs
in this research perceived the CEO’s innovativeness vital
to the adoption decision of the Internet and email,
ECIT and of more ECIT technologies. This finding
further endorses the significant role of the CEOs in NZ
SMEs. Although it was highlighted as important by the
EC literature (Tables 2 and 8), CEO’s continuing
involvement appeared insignificant in this research.
Hence, NZ SMEs did not perceive the CEO to be
involved in the introduction of EC and thus, his/her
role was confined to his/her innovative part in adopt-
ing/introducing new ideas and innovations into their
organizations. In line with the past literature (Tables 1, 2

Table 8. The significance of the research model with respect to the literature

Factors (Hypothesized

effect)

Starters Internet + email Adopters (Innovators) ECIT

Extended Adopters (Extended

Innovators) Number of adopted EC

Research Finding

(Endorsing

literature)

A contradictory

literature view

Research Finding

(Endorsing literature)

A contradictory

literature view

Research Finding

(Endorsing

literature)

A contradictory

literature view

Relative Advantage

(H1a) (+)

Not significant (1) Not significant (3,

1997, 1998, 1999a)

Significant 2**;

1*; 4**)

Not significant

(4)

Cost (H1b) (2) Not significant Not significant

(3, 1998)

Significant (6;

3**; 7)

Not significant

(4)

Compatibility (H1c) (2) Not significant Significant (1) Significant but (+)

(1*; 4 **)

Not significant

(2**)

Significant

but (+)

Not significant

(4)

Size (H2a) (+) Not significant Significant (8) Significant (4; 5,

1996)

Information intensity

of products (H2b) (+)

Not significant (1) Not significant (1*;

5 1995, 1996)

Not significant Significant (4;

5, 1996)

Competition (H3a) (+) Not significant (1) Not significant (1*;

4; 5, 1995,1996)

Significant (2*) Significant Not significant

(4; 5, 1995;

1996)

Pressure from suppliers/

buyers (H3b) (+)

Not significant Not significant (2**) Not significant

Support from technology

vendors (H3c) (+)

Not significant Not significant (2**) Significant

but (2)

CEO’s innovativeness

(H4a) (+)

Significant (5,

1996; 4)

Significant (4; 5,

1995, 1996)**

Significant Not significant

by (4; 5, 1996)

CEO’s involvement

(H4b) (+)

Not significant EC research Not significant EC research Not significant EC research

(+) Hypotheses: Influence adoption positively, (2) Hypotheses: Influence adoption negatively,

(*) Teo et al. (1998) considered website only, (**) In line with the research model: The adopter’s category represents a real step toward EC, (EC

research): EC research used in the current research to develop the research model above (Table 2).

(1) Teo et al. 1998, (2) Premkumar and Roberts 1999, (3) Poon and Swatman, (4) Thong 1999, (5) Thong and Yap, (6) Cragg and King 1992,

1993, (7) Zinateli et al. 1996, (8) Burges 1998, CB 2000; Deloitte 2000, MOED 2000b, 2**, 4, 5**, Weston 2000
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and 8), organizational size was consistent with EC
adoption in the case of ECIT and extended adopters.
Thus, organizational size played a major role on the
adoption of any of the infrastructure EC technologies
and on the number of adopted infrastructure (ECIT)
technologies.

In addition to the above theoretical discussion, the
researcher noted two main observations. First, in view of
recent EC research (Table 2), for example, Walczuch
et al. (2000) found that non-adopting SMEs viewed the
Internet positively and planned to adopt the Internet
within one year. However, they found that some SMEs
that viewed the Internet positively do not expect to
adopt the Internet within one year because they
perceived that the Internet as being unsuitable for their
business. This supported previous research by Tan and
Teo (1998) who found that non-adopting firms
perceived the Internet as irrelevant to their business.
This explanation could be used to justify why the non-
adopters group in this study did not adopt EC. Further,
the same reasoning could be used to explain the
insignificance of the relative advantage and the informa-
tion intensity of products. However, more research is
needed to confirm such assertions and hence, future
research could look into industry or product-specifics
with respect to EC adoption. For example, Kula and
Tatoglu (2003) found that the SMEs use the Internet
for external communication purposes and for retrieving
relevant information about the market and products.
The SMEs in their study showed willingness to do
business electronically (B2B and B2C). They also
attempted to identify five categories of firm- and
industry-specific factors that influence the extent of
Internet adoption by SMEs:

1. amount of resources allocated for export develop-
ment;

2. international experience of the SME;
3. relative strength of the SME in the sector;
4. technology intensiveness of the sector; and
5. competitive intensity of the sector.

Of these five categories, they found the first four (with
the first two being the most important) important and
the last one insignificant.

Second, this research reported the dominance of
website adoption in the adopters category (64.6%) and
in the extended adopters categories (adopters of one
ECIT (47.6%)). However, due to the statistical insig-
nificance of the relative advantage factor in these
categories, the analysis suggested that adopters and
non-adopters of websites (at least) were not witnessing
significant differences with regard to the relative
advantage.

This explanation supports the research of Walczuch
et al. (2000), who investigated this issue specifically
and found that all of the possible direct benefits from

having a website in SMEs such as ‘lower costs acquiring
supplies’, ‘increased productivity’, and ‘increased sales’
were mere perceptions and not direct and current
benefits as such. Offering information to customers,
sending purchase orders to suppliers and receiving
orders from customers are the major areas for growth.
However, for the SMEs in their study, they were not a
current objective. There was limited use of websites in
SMEs, and the main barriers which Walczuch et al.
(2000) reported as hindering SMEs in moving from the
Internet to building their own websites were: first, that
websites do not lead to more efficiency or lower costs;
and second, that websites do not lead to more sales.
Other research supported the same conclusions (Levy
and Powell 2002; Oliver and Damaskopoulos 2002; Tan
and Teo 1998). Santarelli and D’Altri (2003) confirmed
the same and found that EC is considered a way to speed
up the exchange of information between suppliers and
customers only. The perceived importance of EC among
SMEs deals mainly with their communication require-
ments. Thus, adoption of Internet related technologies
follows a ‘wait-and-see’ attitude and is to a large extent
dependent upon implementation of a defensive strategy.
Future research could focus on website technology
specifically and investigate the sophistication level of the
websites of SMEs in NZ and the type of advantages
pursued by these SMEs. Accordingly, these observations
along with the above analysis and theoretical discussions
further suggested the weakness of the EC phenomenon
in SMEs in NZ.

IMPLICATIONS AND LIMITATIONS

The research findings have implications for practice; first,
as a result of the importance of the innovativeness of the
NZ CEO for adoption of various EC technologies, there
is a need to improve access to training for CEOs in skills
such as leadership, business practice and strategic
planning. In addition, issues pertaining to the character-
istics and personal traits of the SME’s manager-owner
need to be addressed. Issues concerning the SME’s
knowledge and understanding of EC, as a technology
and as a business enabler, need further examination.

Second, non-adopting SMEs in the NZ sample in this
research highlighted the incompatibility of EC with their
business environment and the lack of innovative CEOs.
Thus, unveiling the varied perspectives and the advan-
tages of EC, to the businesses environment of these
SMEs, could assist in bridging the existing gap between
their business and EC. The Government or training
institutions (including universities) could provide train-
ing seminars, workshops and courses in EC. The cost is
not important in the sense that if the SMEs were able to
realize the opportunity (advantages) of the EC technol-
ogy, cost should not be a hindrance to adoption. Cost
could be a problem if the SMEs invest in EC projects
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with unknown ends or results. Other issues such as the
regulatory system, security and electronic payments need
to be addressed in order to encourage those SMEs to
adopt the ECITs. The Government has introduced
different strategies to deal with these barriers (MOED
2001). It seems SMEs in NZ were not aware of these
policies and strategies (Chapple 2002). Hence, increas-
ing the awareness of these SMEs about the
Government’s strategies and initiatives could yield more
positive results and could encourage the SMEs to adopt
different ECITs.

Lastly, SMEs in NZ retain a negative view about the
support they receive from technology vendors.
Addressing the performance of technology vendors in
NZ could improve relationships between SMEs and
technology vendors. As suggested above, a trusted third
party could be established to certify certain SMEs as
approved consultants and/or suppliers of EC technol-
ogies and integrated solutions to SMEs. Introducing
measures against which the performance of tech-
nology vendors could be assessed may assist in scaling
the capability of the different technology vendors in
NZ. These initiatives, if adopted by trusted third
parties or the Government, could further encourage
interested SMEs to move forward with their EC
initiatives.

The research findings have implications for research-
ers; researchers could replicate this study from the
context of their countries. Their results could be
compared with findings in this research and hence, draw
more commonalities and contradictions with the NZ
context. This approach could further assist in validating
the research results and the developed instrument. The
extensive testing of the research model could lead to
more generalizations across the different countries. E-
commerce possesses many facets and this research has
introduced three categories of adoption to capture
different aspects involved in the criteria for EC adoption
in SMEs in NZ. The continuous scale in the extended
adopters category has assisted in capturing part of the
complex nature that characterizes the EC phenomenon,
which could lay the foundation for other research to
introduce more continuous scales and measures that
could capture the depth of the EC phenomenon in
SMEs.

In discussing the limitations of this research, this
research was limited to a representative sample of the
SMEs operating in the North Shore City part of the
Auckland region. Such a regional approach has been
suggested by prior research in small business in NZ
(Cragg and King 1992; Igbaria et al. 1997; Igbaria
et al.1998). Further research could allocate more
financial resources to target a larger sample representing
the whole of the SME community in NZ. This could be
utilized to endorse or discuss this research’s findings in
relation to all SMEs in NZ.

It was not possible to measure directly the perception
of the SMEs at the time of EC adoption in the survey
research. This is a limitation in survey research (Thong
1999). This has been improved by asking the SMEs for
their perceptions prior to EC adoption. However, it is
expected that the experiences of the SMEs with EC
adoption will still influence their responses. Further, due
to the cross-sectional nature of the research, direction of
causality can only be inferred, which makes it difficult to
examine the adoption process.

This research undertook a rigorous approach in
highlighting important determinants of EC adoption
in SMEs. However, recent adoption research in SMEs
(Thong 1999; Thong and Yap 1995, 1996) has high-
lighted the importance of introducing and exploring the
effect of more factors on adoption. Future research
could build on the factors highlighted in this research by
introducing new factors and measures and hence,
providing new insights pertaining to EC adoption
criteria in SMEs. Thus, it is important to maintain an
ongoing investigation of the many aspects that char-
acterize the EC field.

CONCLUSION

Two important observations emanate from the research
model. First, the CEO’s innovativeness in NZ SMEs
with respect to EC adoption was consistently significant
across the three categories of adoption in the research
model, with the extended adopters category appearing as
the most innovative category (more significant factors
appeared there). Second, the current research attempted
to endorse/refute the significance of the developed
model and factors using the technological innovation
theories as a reference theory for EC research in SMEs.
Although the EC adoption model was partly supported
in this research, it provided interesting insights pertain-
ing to the EC adoption criterion in SMEs in NZ and
hence, highlighted key features (factors) of the SMEs in
NZ.

In summarizing the main findings in this research, it
was observed that for non-adopters to move to the
starters category, the SMEs needed an innovative
manager to guarantee the shift to the Internet and
email arena. However, in moving to the adopters
category, the SMEs noted the importance of the
manager’s innovativeness, firm size, and compatibility.
SMEs in NZ viewed EC as compatible with them and
their businesses. Finally, what prevented the SMEs in the
extended adopters category from adopting more EC
technologies were the same factors highlighted in the
adopters category. In addition, the SMEs would start
adopting more EC technologies as a consequence to
pressure from their competitors. The SMEs in the
extended adopters category started to witness the
significant negative effect of the technology vendors on
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EC adoption decisions in NZ. Thus, in line with the
research findings and implications, the model divided
starters, innovators and extended innovators in a logical
manner. This could assist researchers, policymakers and
professionals in grouping the different adopters of EC
alongside the three suggested categories of adoption in
the research model, an approach that could assist the
above stakeholders in facilitating their intervention
policies and marketing/sales strategies towards the
SME’s sector in NZ.

The significant and insignificant factors and anomalies
(technology vendors) suggested the uniqueness of the
EC adoption phenomenon in SMEs in NZ. Although
this research supported earlier research in highlighting
this weakness in EC, this research addressed this
weakness by raising specific determinants of adoption.
At the outset, it was found that EC adoption in SMEs in
NZ was hindered by a perceived lack of business
advantage, by a lack of support from technology vendors
and pressure from suppliers and buyers operating online
and by a paucity of CEOs involvement. The research
also highlighted that adoption of EC in SMEs was
fostered by the inexpensive nature of EC initiatives, the
extent of CEO innovativeness and willingness to adopt
EC, the need to remain competitive in the business
environment and the apparent compatibility of EC
technologies with the business environment of SMEs.
Organizational size emerged as a strong motivator for
EC adoption and it was clear that larger SMEs were
more capable of adopting EC and different EC
technologies.

At the outset, the research findings and implications
raise long-term concerns about the competitiveness of
NZ businesses (mostly SMEs) in a global context. The
position of SMEs in NZ is quite unique as discussed
above and hence, living in the global knowledge
economy amidst rapid technological developments
could lead to long-term difficulties at the national level
in NZ. For example, the resulting merger between NZ’s
two largest dairy producers (Fonterra: www.fonterra.-
com/content/aboutfonterra/whoweare/default.jsp) in
order to survive global competition is solid evidence for
this change. Assessing the structure of small business in
NZ and thereby, providing an EC framework for more
collaborative, cooperative and integrative work among
the different SMEs in NZ could lead to more
successful initiatives. The Government is acknow-
ledging the importance of clustered SMEs in order to
compete against large and well-established businesses
(MOED 2000c). For example, the creation of clusters of
SMEs working in similar industries or dealing with
similar products could put them in a better position to
compete in the global marketplace. Consolidation
among suppliers, manufacturers and buyers could prove
effective for the SMEs. In the case of Fonterra, the
creation of EC linkages between the parent company
and the different farmers along the supply chains could

introduce valuable efficiencies. The delivery of timely
and accurate information about the supply of fresh milk
by the different farms to Fonterra could result in
improved estimates of produced quantities and prices.
This information could assist in planning and forecasting
future supplies of milk and in providing fast feedback to
farmers. Government sponsorship of an EC network and
promotion throughout the diverse community of SMEs
could, in the long term, have a major impact on the NZ
economy. These suggestions represent great avenues for
further research.
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Label Items

A Relative advantage

RA1 EC provide new opportunities

RA2 EC allow us to reach international markets

RA3 EC allow us to sell our products and services

RA4 EC allow us to save time in searching for resources

RA5 EC allow us to gain useful expertise

RA 6 EC allow us to purchase products and services for the business

RA7 EC allow us to learn more about our competitors

RA8 EC allow for better advertising and marketing

RA9 EC provide timely information for decision making purposes

RA10 EC enhances the company’s image

RA11 Increase our profitability

B Compatibility

Cbt1 EC not compatible with us

Cbt2 EC does not fit with us

Cbt3 EC not compatible in seeing our customers

Cbt4 EC security not compatible with us

Cbt5 EC legal issues not compatible with us

Cbt6 EC not compatible with our customers

Cbt7 EC not compatible with our IT infrastructure

C CEO’s innovativeness

Miss1 CEO has original ideas

Miss2 CEO is stimulating

Miss3 CEO copes with several new ideas at the same time

Miss4 CEO has fresh perspective on old problems

D CEO’s Involvement

Miv11 CEO involved in adoption

Miv12 CEO involved in implementation.

Miv13 CEO leads change

E Information intensity of products and services

IT1 Information part in our products is suitable to EC medium

IT2 EC suits our products and services

IT3 Customer obtain our products and services easily through EC

F Cost

Cost1 Cost is high

Cost 2 Training is costly

Cost 3 Maintenance is costly

G Pressure from suppliers or buyers

Sup1 Buyer’s pressure

Buy2 Supplier’s pressure

H External support from technology vendors

Exs11 There are technology vendors in the market, which provide technical advice and support for EC

Exs2 Vendors actively market EC

I Competition

Riv1 Rivalry in the business environment of the SMEs

Riv2 Strategic necessity

Appendix 1: Items in the survey questionnaire
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