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ABSTRACT

This paper analyses the general trends of onlimehpsing in Central Queensland (CQ) communities
during 1999-2002 and identifies the socio-econdiaitors affecting online purchasing activities.eTh
Online Purchasing Indicator, defined as a comhinatif percentages of online purchasers and of
regular purchasers (>one item/month) within a grasmpplied to compare these activities between
these two groups. The study identifies that fastdrs, namely ‘personal attributes’, ‘knowledge’,
‘trust’ and ‘need’ may play important roles in ordi purchasing decisions. The research found that
regional economic bleeding associated with low lleckption failing to provide justification for la¢
business to adopt electronic purchasing supporhbiget reached significant levels.

INTRODUCTION

The last decade has witnessed a considerable ggciedhe use of e-commerce by a wide range of
businesses, organisations and institutions in dped economies. The International
Telecommunications Union (ITU) claimed that globadommerce was valued at $37 billion in 1998
and was expected to grow by 80% to US$707 bililm2003. It also estimated that the value of
business-to-business (B2B) e-commerce in 2001-2082 in a range from US$100 billion to
US$400 billion, and that the value of businessdnsumer (B2C) was in a range from US$25
billion to US$90 billion (Rashid & Al-Qirim, 2001)To date much of the research on adoption of e-
commerce has focused on national and internattoeadls. The factors affecting the adoption of e-
commerce in regional areas, particularly in Augrale not well documented.

A recent report in the United Kingdom (National i&tics 2002) indicated that ‘security concerns’
and perceptions of ‘lack of necessity’ are the ma&asons for non-adoption of e-commerce. In
North America, the National Telecommunications dnfbrmation Administration (NTIA 2002,
p.31) found that geography has little impact ondélkection of online activities.

However, they found that other socio-economic fes;tsuch as gender, age, race and income do
have some relationships with Internet user’s siglecif online activities including e-commerce.
Since the establishment of the Australian Natiddfiice for the Information Economy (NOIE) in
1997 as Australia’s lead agency for informationremay issues, the government has given high
priority to the improvement of national Informatiand Communications Technologies (ICT)
infrastructure as the means to maximise the gaoms &-commerce (NOIE 2001a, p. 6). As a result,
Australia has been ranked“Zbehind the USA) among 60 countries in its develept of an e-
business environment (NOIE 2002, p. 37). NOIE @f)0also reported that e-commerce could
increase efficiency savings in business duringeahdy adoption stages. It also found that there
were significant overall net benefits to the natfoom the adoption of e-commerce, and predicted
that it could increase Australia’s GDP by 2.7% 92 (DCITA 2000a).

Despite the low population density across vastsaaoéaAustralia, the Australian Government wants
the benefits of ICT to be spread evenly acrossthumtry (DCITA 2000b). However, the adoption
of ICT and e-commerce in regional Australia hasilurgcently not been well researched or
documented. Central Queensland (CQ), coveringoaipately 141,936 kfand with a population

of 183,753 has had reasonable and growing accé€d timfrastructure over recent years. Engaging
in e-commerce at the community level in this lovpplation density region has social and economic
significance for the regional development. Whésglysing socio-economic factors affecting home
Internet usage patterns, Taylor et al. (2003) fopedple within 25-39 year old age cohort, and
those with higher education levels tended to usarhet more for online purchases. Other than this
research, the adoption of e-commerce at the comynleviel in this low population density region
has remained unexamined.

Researchers (Devaraj et al. 2002, Gefen & Strau@0,2Qiang et al. 2000) have employed
adaptations of the Technology Acceptance Model (J4d¢ originally described by Davis et al.,
(1989) to examine the variety of external varialvkdated to the adoption of e-commerce. Based on
the TAM, Stylianou et al. (2003) suggested the eatdbn of individual perceptions about e-
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commerce should consider four variables: usefulnemse of use, importance and security. As an
extension of the TAM, Zhu et al. (2003) proposedt tthese variables are actually internal
factors/barriers and could be interrelated, andorerhof any one of these barriers could produce a
chain reaction that leads to adoption.

E-commerce has been traditionally defined as comialeransactions taking place over electronic
networks, particularly the Internet. The two mainniis of transactions being: business-to-consumer
(B2C), and business-to-business (B2B) (Barnes &tHfi91). This paper aims to: 1) create a
universal indicator to make e-commerce activitiemparable between groups within and between
communities; 2) analyse socio-economic factorscéiffg online purchasing activities, and their
development trends across 1999-2002; and 3) exarsome likely superficial impacts of
community e-commerce on the regional economy ar8l &&yagement within the region. In order
to assess the commercial activities thorough thmeehmternet, the term ‘online purchasing’ is used
to provide a focus on consumer-to-business (C2Bypeetive. Whist the transaction value for B2C
and C2B is virtually same, the transaction objegiare different, because B2C looks at the profit
for the business whilst C2B looks at the cost sgwitnen compared to the similar products at local
prices and customer satisfaction after the tramsaotccurred.

METHODOLOGY
Data collection

Central Queensland Social Survey was administrabedugh a ten-station Computer-assisted
Telephone Interviewing (CATI) system (Mummery arch&field 2002). The CATI system ensures
that the interview sample reflects the socioecogopriofile of the region. The survey was
conducted in November each year across 1999-2@02andom selection approach was used to
ensure that all respondents had an equal chanoe tontacted by telephone. The survey sample
was drawn from the telephone database by usinG@#&W program to select interviewees, and only
one eligible person>(18) was selected as a respondent of a householdhéorthirty-minute
interview.

The nine socioeconomic profiles/factors (see Figddawn from the survey were used in this
analysis. This is similar to the survey methodsduby the Australian Bureau of Statistics (ABS
2001). Figure 1 outlines the relevant abstracfimm the question framework used to obtain
adoption patterns for online purchasing in theargi

Definition of purchase frequency and the communityOnline Purchase Indicator (OPI)

Online purchasers in a given community can be ifledsas irregular and regular purchasers. In
this study, irregular online purchasing was defiasdpurchasing less than one item per month and
regular purchasing defined as purchasing more ¢haritem per month.

The Online Purchase Indicator (OPI) is introducedehto compare the overall online purchasing
activity between groups within each of socio-ecomoffactors identified above in the Central
Queensland communities surveyed. For a given camtynigroup, an OPI is defined as a
combination of the percentages of irregular onlpwechasers and the percentage of regular
purchaser. It can be expressed as OPI (%) = %lofeopurchasers x % of regular purchasers x
100.
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Do you have a computer at home? No

A 4

Yes
Do you access the Internet from home?

Personal profile
A 4 Location

Gender
Yes No Age

Education levels
l Matrtial status

Children at home
Usage patterns E-commerce Dwelling ownership

\ 4

l Combined household income
Employment status

Others

Figure 1 CQSS computer/Internet use question flowrart each year from 2000 to 2002

Data analysis

This paper analyses the general trends of onlinehasing of irregular and regular online
purchasers. The nine factors outlined above weatysed individually for their associations with
the overall online purchasing activities expresasdOPI. Graphic demonstrations were used to
explain the trend of online purchasing for the p&r1999-2002. As the data collected were nominal
(frequency) data, non-parametric methods (Chi-sgjtests) were employed to examine significant
associations between OPI and groups of each ablaffector (Kinnear & Gray 1998, p. 110).
Instead of tables, graphs are used to demonstrage tassociations/differences each year and the
trends across 1999-2002.

However, some of these factors could be interrelatEherefore, Binary Logistic Regressions with
categorical covariates were applied to identifytdes contributing to OPI without the interferende o
other factors. An Odds Ratio (OR) along with regien coefficient (Knoke & Bohrnstedt 1994, p.
180) was used to measure the weight of associatibaach factor with these percentages. An OR
value of 1.00 indicates that two variables wereelated; an OR>1.00, indicates the positive
covariation of the variables (eg, age and the pgacge of online purchasers); an OR<1.00, indicates
the negative or inverse covariation. As the catas (factors) are categorical, the first categdry
each factor was used as a reference (OR = 1.0ttt the association of category variation (eg,
from younger to older age groups) with the peragedeof online purchasers or regular purchasers.

RESULTS
General trends of online purchase in Central Queertsnd

Table 1 shows that percentages of online purchasersthe total population surveyed are relatively
low; just over 16% in 2002. However, Figure 2 abows that there was a steady growth of online
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purchasing through home Internet use over the geridhe rate of this growth slowed down
dramatically in 2002 from over 100% from 1999 t®@pto 25% from 2001 to 2002. If this growth
trend model is valid beyond 2002. It is predicateat by 2005, the online purchase rate will reach
about 19.1% of total population in CQ. Howevee thodel predicts that growth rate will drop to
less than 1 % from 2005 onwards.

From 1999 to 2001, there was a slight increasbeénpercentage of irregular online purchasing and
decrease in regular online purchasing in Centrae@saland as shown in Figure 3. This indicates
that the majority (c. 80%) of Central Queenslanded purchased less than one item per month
online during that period. However, there was #ceable increase in purchasing frequency in
2002, with 24% of home Internet users being regoleichasers, a 20% increased from 2001.

Year 1999 2000 2001 2002
Sample No 1138 1237 1216 1240
% of home Internet adoption 23.6 36.1 42.1 44.7
% of online purchasers with adopters 17.7 235 31.6 37.2

% of online purchasers over total 4.2 8.5 13.3 16.6

population sampled

Table 1 Home I nternet access and online purchasing behaviour in Central Queensland
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Figure 2The general trend of online purchasers’ beaviour and percentage of annual increase
from 1999 to 2002 in Central Queensland.
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Figure 3Comparisons of online purchasing patterngirregular vs. regular) in Central
Queensland — 1999-2002

The effects of socioeconomic factors on online purasing.
Geographic location

Figure 4 shows that except for 2000, people Ihimgownships have a more active role in online
purchasing when compared to those living in citied rural areas. It is interesting to note that in
1999, people living in townships and rural areasem@uch more active online purchasers than
those in cities. It can be inferred that this gadés that those living away from city centres have
stronger desire to use online purchasing becaus¢hefrelative inconvenience of shopping
associated with geographical location. Nevertlselése adoption of online purchasing was very
slow until 2002 when there was a dramatic increm®®ngst those living in different locations
(Figure 4).
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Figure 4Trends in adoption of online purchaser fompeople living in cities, townships and rural
areas, 1999-2002
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Figure 5The effect of gender on adoption of onlinpurchaser in Central Queensland, 1999-
2002

Gender

The effect of gender on adoption of online purchgss displayed in Fig 5. Males were consistently
higher users of the Internet from home for onlinechasing compared to females. This may
suggest that men are more adventurous and haveeaamofidence and trust in purchasing on line.
It may also suggest that there is a greater rafderas suitable for males than females available
online.
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Age

Figure 6 displays the effect of age on online pasiig. Except for 2000, people within the 25-39
age cohort were most active in purchasing onlioenfhome, followed by those in the 40-55, 18-24
and >55 age cohorts. However, the online purclgasghaviour of those in the 18-24 age cohort
steadily increased from 2000. The growth in onjinechasing of the seniors (>55 age cohort) is
uncertain due to lack of an OPI measure in 1999 20@il, even though its OPI matched the
youngest age group and was higher than its adjgoemiger age group in 2002.
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Figure 6The effect of age on adoption of online pahasing in Central Queensland, 1999-2002
Education levels

Figure 7 shows that for the period 1999 — 2000 pfeewith University degrees had a higher OPI
than those with lesser qualifications.
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Figure 7 The effect of education levels on the agtion of online purchasing in Central
Queensland, 1999-2002

The next highest OPI was for those with TAFE (Tecaly qualifications. Even after 2000, the OPI
for people with University degrees was higher ttiawse with TAFE (technical) qualifications. In
addition, the OPI of the people with University tegs increased linearly when compared with
those with lower qualifications who did not dispkyliscernable pattern of usage.

Marital status

Generally, unmarried people were greater userslof@purchasing from home when compared to
their married counterparts (Fig. 8). Whilst thesss for this are unknown, the patterns may reflect
a greater availability of products of more intettestinmarried people and/or a greater disposable
income within the unmarried people.

Children at home
Figure 9 demonstrates that there was no consisliffierence in OP| between people with and
without children. However, the OPI for those witha@hildren increased dramatically at the end of

the four-year period when compared to those witleast one child at home. The reasons for this
are not clear
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Figure 8The effect of marital status on home adojn of online purchasing in Central
Queensland, 1999-2002

12 A
—&— No children

—O— At least one child
10 1

OPI (%)

1999 2000 2001 2002

Year

Figure 9The effect of children at home on the addn of online purchasing in Central
Queensland 1999-2002

Dwelling ownership

Except for 1999, people who rented their dwellingrevless active in online purchasing when
compared to those who own their properties (Fidide This suggests that people who rent may
have less money, but this conclusion may also Ipadted by education, marital status and age.
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Combined household income

Figure 11 displays the effects of combined houskhmome on online purchasing behaviour. Prior
to 2002, people with lower household income (<AU®4ter week) had very low OPI when
compared to their counterparts with higher inconéis was especially noticeable in 1999, when
the online purchasing activity for this lower incergroup was virtually non-existent. However, as
evidenced by the matched OPI between two incomepgron 2002, over the later period there was a
growth of OPI in the lower income group. This nimyrelated to the general rise in the proportion
of people who have home based Internet access.
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Figure 10 The effect of dwelling ownership on adofn of online purchasing in Central
Queensland 1999-2002.
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Figure 11 The effect of combined household income&@doption of online purchasing in
Central Queensland, 1999-2002.
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Employment status

As may be expected, those fully employed had higbBt across the 2000-2001 period when
compared to those who were unemployed (Fig. 12)erd was also steady increasing trend in OPI
for those fully employed people across the pendukereas there was no clear increasing

trend for those semi- and un- employed. Howeweis ialso notable that the online purchasing
activities of the semi- and un- employed groupsedased dramatically during 2001-2002 period,
suggesting that financial capacity in itself mayt e a factor limiting people engaging in
purchasing online.
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Figure 12 The effect of employment status on the agtion of online purchasing in Central
Queensland 1999-2002

Factors determining the participation of e-commercen CQ

It can be seen that the factors affecting onlinelpasing behaviours varied during the period 1999 —
2000 (Table 2). Three external reasons were cereidas possible rationale to contribute these
variations: other external factors, such as thesb@ment of e-commerce market; internal factors,
such as people’s understanding of, and attitudeartts e-commerce which could be different
across years; and statistical factors, such aslssgrgrors. However, some of the factors, such as
location, age, education level, marital status lamasehold income, appeared more than once across
the 1999-2002 period. This could suggest that tfeders were less affected by environmental
changes during this short period of time, but thagt determinant effects on people’s decision for
online shopping. Therefore, any variation of thiesors could influence people’s decision to
engage in online purchasing activities. Furth@meixation of the data presented in Table 2 resulted
in the following interpretations.
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Online purchasers

Regular purchasers

Factor Category 1999 2000 2001 2002 1999 2000 20002
Location City 1 1 1
Town 2.07 10.41 4.95
Rural area 0.91* 20.65 2.34
Gender Male 1
Female 0.69
Age 18-24 1 1 1 1
25-39 3.49 0.92* 0.07 0.15
40-55 5.76 3.22 0.04 0.20
>55 7.24 1.40% 0.03 0.28
Education Secondary 1 1 1 1
levels TAFE 231 152 248 4.24
Uni 1.08* 1.77 1.62 241
Martial Not married 1 1 1
status Married 0.27
0.37 0.53
Children at  No children 1
home > one child 3.19
Dwelling Rent 1
ownership Oown 0.18
house/flat
Household  <AU$400 1 1 1 1
income >AU$400 0.28 0.33 0.35 0.35

(*-indicates no significant relationship with theference of category 1)
Table 2 Odds ratios abstracted from Binary LogisticRegressions analysis to compare factors
determining online purchasing 1999-2002 in

People living in townships (as opposed to citiesrumal areas) were more likely to engage in
purchasing online (both as irregular and regulacipasers) when compared to those in the cities.
Those older than 25 were more likely to make onfinechases when compared to those in the 18-
24 age cohort. However, the 18-24 age cohort wa® fikely to become regular online purchasers
once they had decided to adopt online shoppingpleevith TAFE or higher education were more
likely to engage in online purchasing when comparedhose with lower qualifications. People
who were not married were more active in onlinechasing when compared to their married
counterparts. People with lower household incomere more likely to engage in e-commerce for
cheaper commodities.

DISCUSSION

The Introduction of OPI made it possible to compareommerce activities between consuming
groups within and between communities. The extérajmplication of this concept is that it can be
applied to compare e-commerce activities betwegioms and countries as well. However, the OPI
needs to be refined for future use, for examplehwgyinclusion of purchasing/trade values. The
reason for the current exclusion of purchasingesin the calculations of OPI is that the present e
commerce research is community based. The includiparchasing value would inevitably involve
B2B transactions, e.g., by farmers who may alsiocta be home Internet users, and this would not
fit our definition of community e-commerce.

Comparison/contrast analysis within a single fadhwlicated that except for 2002, people with
higher household income had higher OPI than lomepbme counterparts (Fig.11). Regression
analysis (Table 2) indicated that household incevas one of the factors affecting home adoption
of online purchasing, and that those with lowerome were more likely to engage in online
purchasing. This difference does not indicate mtragliction. This is because the single factor
analysis did not consider other interrelated factohich could be the main contributors to adoption.
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For example, the difference of OPI in Fig.11 maymeve resulted from the difference of household
incomes, and it could be due to differences of aigg education levels (Table 3) which are two
major factors affecting the adoption of online fhasing (see Table 2). The regression analysis was
an essential process to determine the interrelédgetbrs that did contribute essentially to the
dependent variable (adoption of online purchasirkg)r example, employment status was a factor in
the present regression analysis.

It is necessary to consider a comparison of onpoechasing as a component of e-commerce
adoption in CQ with other regions. At the presame there are no data available for comparisons
regarding the adoption of online purchasing ategitrational, and regional levels in Australia, br a
regional levels for other countries. Comparedh® limited data available from the reports from
USA (NTIA 2002, p. 30) and UK (National Statisti@)02, p. 6), it seems that adoption of
community e-commerce in CQ lags behind both the s UK (Table 4). However, these
differences do not necessarily suggest low adopéeels of e-commerce in CQ. This is because in
the USA research, differences between online psingaand e-banking is not made clear.
Whereas, the research reported here, is confindwtoe based Internet use. It does not include
personal e-commerce conducted from public accessspar from workplaces.

Education levels Age groups
Income <Secondary >TAFE 18-24 25-39 40-55
<AU$400 pw 65.4 30.3 45.2 16.1 76.8
>AU$400 pw 34.6 69.7 54.8 83.9 23.6
p <0.0001 <0.0001

Table 3 Associations between household income atiek corresponding adoption percentages
in education level and age group in Central Queerahd, 2002

Aug. 2000 Sept 2001 Oct. 2002
(%) (%) (%)

USA 13.3 (includes online purchase and  21.0 (includes online
banking) purchase and banking)

UK 18.1

CQ 8.5 13.3 16.6

Table 4 Comparisons of adoption of e-commerce betwa the USA, UK and CQ (Aust)

In addition, it is assumed that, for these alreamtynected home Internet, no extra costs are oaturre
for online shopping when compared to other Interdtvities. People may engage in online
purchasing not only for convenience, but also sen&s. Nevertheless, the online purchasing in
communities could embrace a wider range of actisiti This research focused on online purchasing
of commodities and services, and the related frecpef purchasing. Other activities, such as
online banking, online sales from small home bussnar online trading of household commaodities,
could also be considered as e-commerce within aregrity setting.

Finally, it has to be mentioned that the negativppact of community e-commerce may cause
regional economic bleeding because the online strgpmay neglect local business in favour of
distance shopping because of price or availabilityhe present survey found that no online
purchases were made from businesses inside thee@i@Qnr However, we should look at this
positively based on two facts: 1) the current vaduaf this trade is minimal; and 2) it stimulates
B2B transactions between regional and metropoléaals. For example, from the data collected in
2002, it is estimated that 17% (Table 1) of hougihare online shoppers in the region, and 24%
are regular shoppers. As a result, about 4% af fmipulation are regular on-line shoppers in the
region. The community e-commerce may push thel Ibaginess to provide better prices and
service through B2B engagement. This can be tefieoy comments of an electronic shop owner
who did not want to be named, “we realised thatestonal people buy something from the Internet
for cheaper price, but we also have our own spgeiethasing channels either through the Internet
or phone order. Actually, we are doing online g¥iog for local consumers. We even can get the
cheaper price because we order goods in bulk diggntiThose who have no Internet connection at
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home, no credit cards, or just simply don’t trustiree shopping, still buy locally. They may hawee t
pay a little bit higher price, but they can get wyoiree by seeing the real products, having more
choices of varieties and having one-year free lasewice”. However, the owner did not mention
that he recently sacked a storeman not becauseesfuztion in client numbers, but because of a
reduction in the volume of stock due to the adaoptid B2B commerce. What is to be blamed for
the job loss: e-commerce, ICT, or simply the emecgeof any new technology? The fact is that
due to the adoption of ICT, while some jobs hawagpeared in the conventional service industries,
more job opportunities have been emerging in Idatee industries. Therefore, analysing the
impact of e-commerce on regional economy and enmpéoy is an important task for researchers in
regional development.

CONCLUSION

This paper concludes that some socioeconomic fcsurch as location, age, education level,
marital status and household income, have constdluence on people’s decision for online
shopping, as these factors are less affected biyoamvental changesThe imbedded attributes of
these factors can be interpreted as ‘personabatés’, ‘knowledge’, ‘trust’ and ‘need’. The
introduction of OPI provides a tentative ruler tompare e-commerce activities between groups
within and between communities. The significan€¢hes concept may lead to more comparative
research in online purchasing in the future. Mwoegpdue to these limiting factors, the limited
range of commodities available and problems witlst{sale service provided by electronically
enabled purchasing, the adoption of online shopmngnderstandably slower than home Internet
adoption (Table 1). In reality it is currently aarly stages of maturity and adoption and is
considered as just one of the shopping options famljocal consumers. Thus, the effect of regional
economic bleeding due to online purchasing extetmahe region is not high at this stage. The
adoption of online purchasing by community may érthe local business to engage B2B
transactions for maintaining a competitive positeord retaining local consumers. However, high
levels of adoption of online purchasing in regioaetas may cause employment shift and further
research needs to be undertaken on this poten@aline purchasing behaviour also needs to be
studied in terms of the types of products purchagezlway in which electronic processes are used
to aid the purchase decision as well as the sooimenic factors affecting these behaviours within a
community.
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