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THESIS REVISION

1. Editing and checking process has been undertaken on pages or sections within
the thesis as indicated by the examiners.
2. The linkage between research questions, the range of research approaches
available and selection research approach have been done by inserting new
sentences in the second and third paragraph in Section 6.2 on page 86 and 87 as
follows:

"The nature of the research questions deals with the opinions and
experiences of both merchants and bank branch managers. Several datacollection methods were considered for this purpose: experiment, field
research and survey (Babbie, 1995). Experiment is unsuited to such an
exploratory investigation. Field research is especially appropriate when
attitudes and behaviour can be best understood within their natural setting.
Field research usually combines literature searches and multiple case
studies to identify significant variables and their relationship in problem
situations. Surveys are suited to eliciting opinions from large numbers of
either individual or groups (D.A. de Vaus, 1995).
This study adopts a survey method to address the large number of issues
and observations for valid analysis of both bank branch managers' and
merchants' perceptions of the impacts of EFTPOS. Pilot indicated that
surveys were the best method to capture the perceptions and experiences of
both merchants and bank branch managers. Mail questionnaires were
preferred to interviews because they offered greater efficiency in reaching
the large ·number of target respondents. Survey questionnaires have also
become the major mode of empirical research in wide variety of social
science disciplines and their associated applied fields (Rossi et al, 1983)."

3. Section 10.2 on page 166 has been amended to avoid overstating conclusions.
Some paragraphs dealing with the merchants' opinion on EFTPOS have been
replaced as follows:

"On the merchants' side, the study concludes that the installation of
EFTPOS has an impact on branch banking although it may be difficult to
isolate the impact from the influence of other IT applications. An impact of
EFTPOS at the bank branch has been identified in the changes in the
merchants' banking practices although the majority of merchants reported
little or no change in this regard. Whether this conclusion represents
understatements by merchants or differences in perspectives among
merchants in response to EFTPOS can not be determined from the study. In
either case, this implies that the installation of EFTPOS may not be
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considered as an important issue by the merchants to change their banking
practice.
The small reductions in the number of transactions using cheques, credit
cards and cash suggests that EFTPOS is complement more than substitutes
for other retail payment media. This should be evidenced by increased sales
volume if there is enhanced competitiveness. Although this speculation
reflects the degree of confidence among merchants, the mechanism by which
EFTPOS affect sales volume can not be determined. Thus it is ambiguous
as to whether the competitiveness role of EFTPOS for merchants is mostly
one of advantage or one of necessity".
4. Insert new paragraph on page 167 to describe potential factors which may
provide an imperative for merchant to adopt EFTPO S.
"It was expected that the installation of EFTPOS would affect on the ability
of merchants to improve customer services by providing new alternative of
payment for puchases of goods and services. Such expectation of the impact
of EFTPOS can be found in wide-range of businesses. This demonstrates
that the installation of EFTPOS among merchants is influenced by type of
business although the effect ofparticular type of business or industry can
not be identified An additional information is required to explain some
major factors in the adoption of EFTPOS".
5. New sentences have been added in the first paragraph on page 166 to address
limitations of general conclusions of the study regarding the strategic impact of
EFTPOS.
"This study considered the impact of installing EFTPOS on branch banking
from both banks ' and merchants ' views. The use of both views makes the
analysis richer, but limits the range ofpotential organisational impacts of
EFTPOS to the sub-unit of the organisation. The study does not specifically
address the issue of strategic aspects for banking overall because it is not
the focus of the discussion. Such strategic aspects for banking are
considered beyond the scope of this exploratory study of branch banking
activities, which may limit the generalisability of conclusions in the context
of the broader banking arena".
6. Section 10.3 on page 171 has been amended to describe the theoretical
contribution of the study.
"The assessment of IT impact on organisation is highly complex and has
become a long-standing issue in IS/IT area. Most studies of this subject are
concerned with changes from an internal perspective of an organisation
which may not the case in assessing the impact of EFTPOS. The nature of
EFTPOS system which substantially interface with external parties suggests
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the adoption of approach which accommodates of such external parties in
viewing the impacts.
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This study provides a small step in this direction by focussing attention on
the interorganisational elements of local area or sub business unit impacts.
It is evident in this study that different users of a common IT have different
ways of viewing the impacts. Accordingly, it may be necessary for
organisation to consider impacts idiosyncratically when external
consequences are likely to be influencial.

i.·'

This is consistent with other studies which describe complexity in assessing
the impact of IT investment (e.g. Weill, 1992; Singleton et al, 1994). It is
very difficult to identify and measure the impacts of IT investment through a
web of intermediate effects upon organisational level performance. This
exploratory study particularly identifies some potential changes in the
branch or sub-business units level in terms of efficiency, effectiveness and
competitiveness.

7. Section IO. 4 on page 172 has been expanded to acknowledge a broader range
of factors which may be considered as limitation of the study.

"The most obvious limitation of the findings comes from data which may
reduce the generalisability of the results. The use of selected regional
sampling might reduce representativeness to the national profile. The study
can not identify whether any differences between the A CT region and the
rest of Australia in relation to branch banking or the use of EFTPOS.
However, the wide-range of merchants in the sample and variety of
individual responses suggest that there is minimal response bias in regard
to the impact being considered
The uses of small scale merchants as the sample also limit the potential
impact of EFTPOS derived from larger scale merchants. The bias of small
scale of merchants in describing the impact of EFTPOS in relation to their
branch banking may affect the findings of the study. How ever, the nature of
bias which comes the merchants response in this regard can not be
identified Broadening of sample types which include larger scale of
merchants may change the view regarding the impact of EFTPOS.
In addition to the merchants response, the number of bank branches used in
the study limit the generalisability of the results. Although the responses
are merely based on the perceptions and experiences of branch managers, it
provided a reasonable basis for assessing the impact of EFTPOS on the sub
units of organisations. This study does not consider assessing of other
external factors such as bank branches competition and the government
policy that may influence on branch managers' perceptions and experiences
on EFTPOS. Expanding offactors to include bank branches competition,
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deregulation of the government policy in banking and other social aspects
may improve generalisability of conclusions".

8. Implication of the study on page 173 has been revised.

Implications for Management Practices
The merchants ' banking habits into EFTPOS reflect slow process of
adopting new technology in banking. Whether the impact exist has become
major concern among parties involved in such of technology. This implies
the possibility of the time lagged affect of the investment in EFTPOS.
Similarly, the assessment of impact of other banks' retail delivery system
may also consider the intervening factors during the implementation period
The complexity for identifying the impact of EFTPOS brings an implication
for management practices to consider using an extraorganisational
approach if the assessment of IT impact involves the interest of multiparties. An understanding the behaviour ofparties may reduce the
possibility of misconstruct that are derived from a single view.
Implications for Society
The introduction of EFTPOS in Australia has changed people's purchasing
and banking habits. However, there are many of businesses that have not
considered adopting EFTPOS and only accept other alternative payments.
A possible implication of this is that business are not fully aware of the
potential benefits of EFTPOS. Perhaps they do not think it is worth the
effort of investigating its value.
Implications for Further Research
The general conclusions of the study provide direction for a further
empirical research. Of critical importance is the study of the reasons for
differing users' viewpoints to acknowledge a behavioural or social
explanation of the reasons for differences. This area of research provides a
broader aspect in assessing IT impacts.
Along with the impact of differing viewpoints, the process of assessing the
impact itself may also be approached systematically. One major issue in
this regard is whether one or more functional groups outside the
organisation have a greater influence in assessing IT impacts.
The conclusions have also left some unresolved questions that might be
explored in further study: [lj what type of IT assets can be linked to the
management strategy to generate the IT impact? [2J how can management
strategy be translated into business operation to improve organisations'
performance? {3J in what ways do business operations and strategic
orientation work together to achieve organisations' performance? [ 4J in
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what ways does the impact of IT on organisations lead to generate societal
impact?
9. The use of % or percent has been replaced with per cent.
The contribution of the study has been mentioned in Chapter 1 (Section 1.2 on
page 7) as follow:
".......... The contribution of this study is a validation of a framework that
attempts to link IT assets and their impacts on organisations. In particular,
the study validates the ways in which various factors related to EFTPOS
generate impact on branch banking. In addition to the validation, the study
will describe whether two major parties involved in EFTPOS have
consistent patterns in viewing the impact. The multi dimensional views on
EFTPOS will enhance general understanding concerning the impact of
EFTPOS on branch banking. Although the study focuses on specific IT
application, the findings will provide the basis for evaluating the impact of
other new technologies in retail banking".
10. Specific comments:
10.1.

Insert "the" in the subheading 3.2.

10.2.

Insert "the" in the Title of Chapter 5.

10.3.

Insert "does"in the research question on page 6. The question becomes:
"How does the installation of EFTPOS have an impact on branch banking" .

10.4.

Edit one sentence on page 9 to become: "Chapter One deals with the
purpose of the study" .

10. 5.

" .............. IT impact that leads to an organisation performance" on page 10
is replaced to " .. .... .... .IT impacts on organisations performance" .

10.6.

Insert "credit" in the definition ofEFTPOS on page 13 .

10.7.

The "financial regulator" on page 19 is replaced to "government".

10.8. Delete the word "non-stop" on page 22.
10.9.

"A tendency ... .. set in place"on page 23/24 is reworded into "A tendency of
large retailers to build their own system had resulted in many different
systems being set in place".
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10.10. Edit the last paragraph in Section 3.2 to explain the relationship between
the Primozic's framework and EFTPOS.

"The main contribution of the Primozic 's framework to the present study
is the idea behind the shifting focus of IT investment and its
corresponding impact which may apply to the banks. The focus of bank
invests in EFTPOS may fallow a general pattern for investment in IT that
is shifted from cost saving to making money as described in the Primozic 's
framework (1991). The structure offees and charges on EFTPOS suggest
that banks seek revenue as well as cost savings from investment in
EFTPOS. The framework is also relevant as a basis for describing
reasons why banks invest in IT".
10 .11. Insert the word "do" in paragraph two on page 48 .

10. 12. Insert one sentence in Chapter 6 to show the dates and the timing of the
survey:

"Both surveys of the merchants and bank branch managers were
conducted over the period of September 1996 through November 1996.
10 .13. Insert sentences to explain the rationale for selecting 700 merchants as

sample in the study:

"The selection of sample size is based on two reasons: cost and
convenience. A wide category of merchants that is included in the sample
of the study reflects comprehensiveness and possible representativeness of
the population.
10 .14. Insert a sentence to describe the reason for using descriptive statistics of
merchant response on page 108:

The use of mean and median provides more complete measures of the
central tendency than a single measure of skewness.
10. 15. Insert the definition of internal reliability on page 112:

Internal reliability refers to consistency of measurements (Babbie, 1995).
10.16. Last sentence in the conclusion section. See note# 3.
10 .17. Insert a sentence in footnote 4 .1 on page 154 to explain the reason as to
why eigenvalue 1. 60 was chosen as a cut-off point:

The selection of a higher eigenvalue also reflects conservativeness in
identifying the number offactor dominant of the study.
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10. 18. Insert some words on page 162 to describe the type of impact of installing
EFTPOS among merchants:

efficiency, effectiveness and competitiveness impacts
10 .19. A word "prove" on page 164 is replaced with "indicate.

\~,

10.20. The word "imposed" on page 166 in the conclusion section is edited :
See note# 3.
10.21. The words "general public opinion" on page 167 is revised
10.22. The theoretical contribution of the study on page 171 has been revised.
See note# 6.
10.23 . Implication for further research on page 174 has been expanded.
See note# 8
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ABSTRACT

Research into the impact of information technology (IT) on organisations is
an ongoing subject. A few empirical studies concerning the adoption of IT
have been conducted, but none is considered to use a generally accepted
method for exploring the impact of IT. There is also much debate in the
literature over the type of impact and how the impact of IT investment on
organisations is measured.
This study considers the impact of the adoption of Electronic Funds
Transfer at Point of Sale (EFTPOS) on branch banking. The installation of
EFTPOS is a new IT application that may impact on retail banking practice.
This study uses the Soh and Markus(1995) model as a framework within
which to consider the impact of EFTPOS on branch banking. The
contribution of this study is a validation of the framework that attempts to
links EFTPOS assets and their impacts in bank branches. In particular, the
study validates the ways in which various factors relatecj to the adoption of
EFTPOS have generated impact on branch banking.
The measures that relate to impact of EFTPOS have been placed into three
categories: those designed to obtain efficiency, those designed to obtain
effectiveness and those designed to promote competitiveness. Some basic
questions which are commonly raised in measuring the impact of EFTPOS
include what variables consitute efficiency, effectiveness and
competitiveness, where does EFTPOS impact on the bank branch, and
how EFTPOS affects a bank branch.
A survey approach was selected to determine the further issues related to
measuring the impact of EFTPOS on branch banking. This study used two
separate questionnaires to collect data from both merchants and banks.
The field surveys gathered data from 279 merchants (105 EFTPOS
adopters and 174 non-adopters) and 20 branch bank managers.
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The data analysis includes evaluation of measures to describe the impact of
EFTPOS on branch banking. The univariate analysis identifies the
importance of each measure on branch banking. However, the multivariate
(factor) analysis is also used to conform the potential impact of EFTPOS
derived from the literature.
This study concludes that the installation of EFTPOS have no strong impact
on merchants' branch banking. The merchants' banking practice remained
unchanged after installing EFTPOS. In comparison to merchants, bank
branch managers are very optimistic regarding the impact of EFTPOS.
They perceive the installation of EFTPOS as a way of changing merchants'
banking habits. Decreasing the number of visits to the bank, frequency of
IX

account queries and interest in other banking products are among the
potential impacts of EFTPOS on merchants' banking habits.
The contradictory findings of the study dispute the general public opinion
which claims EFTPOS generates a tremendous impact for the merchants
as well as for the banks. The promises of convenience along with this
technology are not justified by the findings that merchants' banking habits
are not changed.
However, the conclusions of the study are not trying to claim that the
installation of EFTPOS is useless for the business in relation to their branch
banking. There is still a limited impact that occurs with the installation of
EFTPOS. The factor analysis identifies, at least, three major impact
categories of EFTPOS on branch banking: reliability, service satisfaction
and substitution. By assessing the three impacts' categories, it is argued
that reliability impact relates to measuring efficiency, substitution relates to
effectiveness and service satisfaction relates to competitiveness. The
findings provide the valid basis for evaluating the impact of other new
technologies in retail banking.
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Introduction

CHAPTER 1

Introduction

This study considers the impact of installing Electronic Funds Transfer at
Point of Sale (EFTPOS) on branch banking , with particular reference to the
Australian Capital Territory and the surrounding New South Wales area .
The assessment of the impact of EFTPOS on branch banking , as with the
impact of information technology investment on organisations more
generally is a complex subject.

1

This is because it ususillY takes time to

identify the impact of information technology ( IT) investment on
organisations and for it be reflected in performance measures (Kauffman
and Weill, 1989).

EFTPOS is a relatively new IT application that may have an impact on retail
banking practice (Gart, 1992).

EFTPOS transfers funds and records sales

data, identifying it as an alternative payment mechanism to cash (bank
notes and cheques), voucher credit card and vendor credit. Consequently,
it may change the way banks interact with their customers (Kirkman ,1987).

1

The term of information technology (ID encompasses all forms of technology involved in
capturing , manipulating, communicating , presenting and using data which is transformed
into information. This includes the hardware, software and communication networks
(Martin et al. , 1994).
Page
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As part of a bank's retail delivery system (RDS) , EFTPOS has the capacity
to handle increases in the volume of customer transactio ns. Some routine
basic banking transactions , such as cash withdrawals , account balance
inquiries and payment transactions can be handled through the EFTPOS
system. Consequently, EFTPOS may reduce the extent of customers'
direct contact with their bank branches.

EFTPOS was introduced in Australia in 1984. The installation of EFTPOS
by merchants in the early years was slow. The number of EFTPOS
terminals installed by September 1986 was only 4300 throughout Australia
(PSA Report, 1995). Issues such as installation costs , security and fees of
the EFTPOS system affected merchants' intention to install and use this
payment system (Fist, 1989). The installation costs of around $3500 fo r
each EFTPOS terminal installed were a major obstacle for small scale
merchants (Richardson , 1988).

Another early obstacle was the resistance of customers to change from
credit to debit (Fist, 1989). Credit had always been a feature of purchas ing
durable items for Australia. While petrol and groceries were normally
bought for cash (bank notes or cheques) , the availability of customer credi t
appears to have been widespread.

2

Retail delivery system refers to all distribution channels or means of customer interfa ce
available to retail banks , whereby they deliver products and services to customers (Roth
and Van Der Velde , 1989). RDS includes direct customer contacts at bank branch , ATM s,
EFTPOS , home banking and other self-service technology as well as indirect customer
contact via mail or telephone .
Page
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Lack of consumer awareness of EFTPOS also may have hindered
adoption. Consumers were confused by the variety of cards (credit cards,
debit cards and charge cards), while they readily accepted Bankcard as the
national credit card (Richardson, 1988). Consequently, both merchants
and individual customers were reluctant to adopt EFTPOS.

The "Bankcard dilemma," which centered on a divergence of opinion as to
whether or not its function should be extended from credit to debit, also
obstructed the spread and use of EFTPOS in Australia (Martin , 1986).
However, the Bankcard dilemma was resolved by the implementation of the
3

national EFTPOS system at the beginning of 1990.

Fellowing this , the

number of EFTPOS terminals installed by merchants grew gradually from
around 15,739 terminals in 1990 (APSC , 1993), reaching 26 ,314 in 199192 and 116,704 in 1995-96. Similarly, the number of EFTPOS transactions
increased from 129 million in 1991-92 to 470 million in 1995-96 (APSC ,
1996). The range of businesses also broadened in the 1990s to include
food related stores , hardware stores , fashion , sports equipment, transpo rt
and accommodation .

3

Banks finally issued a multi-function card which has the capacity to process either cred it
or debit transactions . The national EFTPOS system allows merchants who have EFTPOS
terminals installed to process card transactions issued by banks or other financial
institutions participating in the networks.
Page
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As will be discussed in Chapter 2, the mechanism of transactions through
EFTPOS affects four major parties: banks, merchants, EFTPOS providers

4

and individual customers (card holders).

The assessment of impact on branch banking will be based on the banks'
and merchants' views for three particular reasons. First, the installation of
EFTPOS embraces both internal and external aspects of the banks and so
the banks' and merchants' views are required to consider the impact. The
cardholders' view is excluded because the major concern of this study is
identifying the impact of EFTPOS at an organisation level. Second , the
interaction between banks and merchants can be considered as an
interface to identify the banking activities. Third, both banks and
merchants have an active role in the spread and use of EFTPOS so it is
necessary to consider their views comparably.

The process of examining the impact of EFTPOS follows the guidelines
developed by Kauffman and Weill (1989). These guidelines include three
important aspects: motivation for selecting a research method, focus of
analysis and caveats for measurements. Motivation for selecting a
research method deals with reviewing the question of purpose of study,
methodological approach and theory base. The focus of analysis relates to

4

The EFTPOS providers are owned by major banks (the Commonwealth Bank of
Australia, National Australia Bank, Australia New Zealand Banking Group and Westpac
Bank Corporation). The providers have linkages with most regional banks and other
financial institutions such as Credit Unions and Building Societies.
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the level and area of impact that is relevant to the study. Finally, caveats
for measurement deal with reliability and validity of impact measures.

1.1. THE RESEARCH QUESTIONS
Research into the impact of IT on organisations is now entering a maturity
stage. Some empirical studies of IT adopting have been reported , but none
is considered to use a generally accepted method for exploring the impact
of IT. Previous IT impact research also reflects a plurality of perspectives;
for example the impact of IT on market value of the firm (Dos Santos et al. ,
1993), productivity impact (Loveman, 1994), impact of IT to business value
-

(Barua et al. , 1995), strategic impact of IT (Brown et al. , 1995) and impact
of IT to the bottom line (Bergeron and Raymond , 1995). The plurality of
perspectives on the subject reflect an ongoing issue and the complexity of
measuring the impact of IT on organisations.

Soh and Markus (1995) describe the uncertainty of the impact of IT by
stating that IT investment is a necessary but not sufficient condition to
generate impact on organisations. This is because the magnitude of impact
from investing in IT usually can not easily be predicted exactly. Soh and
Markus (1995) developed a model as a basis to explain the process of
converting IT investment into IT impact which leads to organisation
performance.

1·1

-,
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Previous studies of IT impact have been very limited in measuring the
impact of specific IT applications. Concern about measuring the impact of
EFTPOS in the study then is resolved by referring to IT impact literature
that is related to banking; for example, Banker and Kauffman (1989) ,
Broadbent and Weill (1993), Singleton et al., (1994) and Brady and Targett
(1995).

As discussed earlier, the installation of EFTPOS carries potential impact on
banks. However, the magnitude of the impact that may occur depends on
the way of impact being measured. This leads to the main research
question: How does the installation of EFTPOS have an impact on branch
banking? This question then can be divided into two sub research
questions: [1] How do merchants perceive the impact of EFTPOS on their
branch banking? [2] How do bank branch managers perceive the impact of
EFTPOS on their branch's activities?

The answers to these research questions are important to describe the
potential impact of EFTPOS on organisations.

However, there is a limited

i

II.

amount of currently available data for EFTPOS related activities , events

1,

'I•
I,

and attitudes from either bank or merchant perspectives. Therefore, this
study requires to adopt an exploratory approach as a basis for explaining
the impact of installing EFTPOS.
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1.2. FOCUS OF STUDY

The focus of this study is on the impact of EFTPOS at the bank branch
level. The study evaluates some possible changes to banking practice
both from banks' and merchants' views. The study focuses on the period
1991 to mid 1996 because this is the fastest period of EFTPOS adoption by
merchants.

This study then uses the Soh and Markus (1995) model as a framework
within which to consider the impact of EFTPOS on branch banking . The
contribution of this study is a validation of a framework that attempts to link
-

IT assets and their impacts on organisations. In particular, the study
validates the ways in which various factors related to EFTPOS generate
impact on branch banking . In addition to the validation , the study will
describe whether two major parties involved in EFTPOS have consisten t
patterns in viewing the impact. The multi dimensional views on EFTPOS
will enhance general understanding concerning the impact of EFTPOS on
branch banking. Although the study focuses on specific IT application , the
findings will provide the basis for evaluating the impact of other new
technologies in retail banking.

1.3. CAVEATS FOR MEASUREMENT

The development of measures can be the critical po int in assessing the
impact of EFTPOS . The assessment of reliability and validity of measures
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is required to describe the impact, such as found in the studies of
Venkatraman (1989), Sethi and Carraher (1993) and Sethi and King
(1994). The measures that relate to IT impact, as well as impact of
EFTPOS, can be placed into three categories: those designed to obtain
efficiency, those designed to obtain effectiveness and those designed to
promote competitiveness (Galliers, 1993). These measures are used as a
basis to conform with both banks' and merchants' views on EFTPOS .
Efficiency seeks to ensure that the use of IT can support the performance
of tasks well in relation to given criteria. Carlson and McNurlin (1992)
describe efficiency as a concept which relates to the question of how an
I

111

1

organisation performs internally. Effectiveness can be defined as "a

I
I

I

measure of the system that adds value to the organisation" (Gatian , 1994).
Therefore, effectiveness relates to deciding what tasks should be done.
Competitiveness or transformation refers to using IT to change the way of
business competes in an industry (Mooney et al, 1995).

Some basic questions which are commonly raised in measuring the impact
of EFTPOS include what variables consitute efficiency, effectiveness and
II.

competitiveness, where does EFTPOS impact on the bank branch , and
how EFTPOS affects a bank branch.

The survey approach was selected

to address a number of issues related to measuring the impact of EFTPOS
on branch banking. This exploratory study used two separate
questionnaires to collect data from both merchants and banks. Branch
managers are targeted as bank respondents because they have oversight
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of branch banking and the interface between banks and merchants . The
questionnaires mirror each other to obtain comparable views.

The data analysis includes evaluation of measures to describe the impact
of EFTPOS on branch banking . The un ivariate analysis identifies the
importance of each measure on branch banking . However, the multivariate
(factor) analysis will also be used to confirm the potential impact of
EFTPOS derived from the literature .

1.4., ORGANISATION OF THE STUDY
-

Organisation of this study is divided into ten chapters. Chapter One deals
with the purpose of the study. Chapter Two presents a general description
of the operation of EFTPOS in Australia. It then describes the role of
different parties in the development of the current use of EFTPOS .

Chapter Three discusses the role of IT investment i1n banking and
considers reasons why org1an isations invest in ~T, focus ing on ~T
investment by banks. The answer to thi1s particu lar questi on is im portant
because it t describes motives for banks to invest in IT.

Chapter Four discusses multiple perspectives in measuring the impact of IT
investment on orgian isations. The discuss ion focuses on answe ring the
questi ons: (1) how organisations utilise their IT investment to generate an
impact? and (2) how to measure the impact of investm1ent in IT?. The
Page
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answer to these questions is important to provide a basis for exploring
meaningful measures of IT impact as well as offering a better insight into
how IT impact can be created through IT.

Chapter Five describes the research model used in the study. The model
can be considered as a comprehensive process in explaining the
relationship between IT investment and organisation performance. The
chapter focuses on describing the link between IT assets and IT impacts on
organisations performance. Application of the model into EFTPOS then is
discussed, mainly to explain how investment in EFTPOS generates impact
on branch banking.

Chapter Six describes the research design and data collection and
evaluates the data quality. It describes the development of the survey
instruments and sampling process. It also considers the likely
representativeness of the data obtained.

Chapter Seven examines the reliability and validity of the data. Reliability
refers to the consistency of data derived from the research instruments .
Validity is concerned with accuracy on both internal and external aspects of
the data. Internal validity in this study refers to the degree to which the
measures of the study can be relied upon as being correct. External
validity refers to the generalisability of data to the populations.
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Chapter Eight describes a univariate analysis of responses to both
merchant and bank branch surveys. The univariate analysis focuses on
describing the impact of EFTPOS based on a single measure.

Chapter Nine describes a multivariate (factor) analysis. The multivariate
analysis focuses on measuring the impact based on grouping variables.
Some possible impact differences of EFTPOS are also discussed.

Chapter Ten provides the general conclusions of the study. Limitations of
the study are discussed mainly to issue a caution for interpreting the
results. Finally, some implications for management practice , society and
further research are also presented .

1•'
I

-I

i
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CHAPTER 2

The Introduction of EFTPOS in Australia

2.1. INTRODUCTION
This chapter provides an overview of the installation of EFTPOS in
Australia. The discussion focuses on describing the role of different parties
in the development into current use of EFTPOS. An overview of the
operation of EFTPOS is also provided.

The discussion in this chapter is important as a basis for understanding the
role of EFTPOS in delivering routine banking transactions , and its potential
impact on branch banking . An overview of mechanism of transaction
through EFTPOS is also important for explaining the capacity of EFTPOS
in reshaping the retail banking delivery system.

The remainder of the chapter is organised as follows. Section 2.2 provides
a description of the EFTPOS system. The section focus on explainng the
mechanism of transaction through the EFTPOS system. Section 2.3
describes the history of EFTPOS in Australia. Section 2.4 provides a
conclusion to the chapter.
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2.2. DESCRIPTION OF THE EFTPOS SYSTEM
Electronic Funds Transfer at Point of Sale (EFTPOS) is a type of electronic
funds transfer which involves multiple parties: the cardholder (customer) ,
the merchant, the card issuers (bank, building society, credit union), and
the service provider which is also currently owned by the bank (Clarke and
Walters, 1989). The primary function of an EFTPOS system is to provide a
mechanism for monetary value transfer from a customer to a merchant via
a bank. EFTPOS is an alternative to cash, cheques and voucher credit
cards.

EFTPOS is a computer driven financial transaction system which links
banks, merchants and individual customers' accounts. With an on-line
system, a point-of-sale system allows individual customers to transfer funds
instantaneously from their bank accounts to merchants accounts when
making purchases. The term EFTPOS therefore refers to debit card and
credit card transactions collected at bank sponsored point-of-sale terminals
(RBA Bulletin, May 1996).

Although the EFTPOS system is now designed to be able to process both
debit and credit cards functions , this study is interested mainly in
describing the process of EFTPOS transactions undertaken using debit

cards.

The reasons for this is because the charging scheme and the role

among parties on credit cards are different to that of debit cards.
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Credit card transaction charges are based on the value of transactions .
The fees for credit card transactions flow from the service provider to the
card issuer although the service provider then passes on the fees to the
merchant. The rationale put forward for the flow of fees is because the
card issuer has a credit exposure to the customer. Consequently, card
issuer requires funds that are equal to the value of transactions made by
customers.

In contrast to credit cards , the fees for debit card transactions flow from the
m1erchant and the card issuer to the servi;ce provider in the form of a ffat fee
per transaction . The rationale put forward for the flow of fees is the card
issuer does not have an exposure to the customer. This is so because
debit card transacti1ons are posted to account at the same time as
transactions occur and customers are using their funds to pay for goods or
services . Therefore , there is no cred it ri sk and no funding requ irement for
the card issuer. Detaills on the role of parti cipants in the EFTPOS system
are discussed below.

2.2.1. Participants in the EFTPOS System
The invo lvement of four major· parties (customer, merchant, card issuers
and service provider) in EFTPOS is based on contractual agreements
wh ich allows access and provides authorisation for the transfer of funds
between parties. Each party has an ob ligation to co mply with the
guidelines set out in their contractual agreements.
Page
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Customers are involved in the EFTPOS networks by signing a contractual
agreement with a card issuer: banks, building societies or credit unions.
Under the contractual agreement, customers agree to provide electronic
access to specified accounts for debiting purposes. Details of customers'
obligations are normally described in the terms and conditions for using the
debit card for payment transactions.

Merchants are involved in the EFTPOS system though contractual
agreement with their service provider. The contractual agreement includes
the purchase or use of EFTPOS equipment, the transaction fees

5

,

the

telecommunication lines and the receipt of payment for goods or services.
The payment is made through direct debit from the customers' account to
the merchants' account.

Card issuers, which include banks, building societies and credit un ions are
involved in the EFTPOS system through bilateral agreement with the
service provider. The agreements include EFTPOS access for card
issuers, payment of interchange fees 6 and settlement of EFTPOS
1:, ,

transactions.

5

The transaction fee is paid by the merchant to the service provider as a flat fee per
transaction. The rationale put forward for a flat fee is because the major costs to the
service provider arise from serving the merchant that includes processing costs,
stationery, capture device and equipment servicing. The costs are calculated based on
the number of transactions, not the value of transactions .
6

The interchange fee is paid by the card issuer to the service provider. The amount of
the interchange fee is determined by bilateral negotiations between card issuer and
service provider.
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The service provider, which is currently owned by banks , is an intermediary
in providing EFTPOS facilities to develop a network of merchants. The
service provider has invested considerable capital in the infrastructure to
develop the EFTPOS networks. The interaction between these parties to
complete processing transactions through the EFTPOS system is
discussed below.

2.2.2. Processing Transactions through the EFTPOS System
Processing transactions through the EFTPOS systems consists of six main
steps: customer's payment, authorisation, authorisation response ,
-

customer receipt, advice of daily transactions and settlement of
transactions.

Figure 2.1 shows a diagram of processing through an

EFTPOS system. The purpose of the diagram is to show the interaction
between parties in processing payment transactions through the system.
Particular interest for this study will be given to the interaction between the
merchant and the bank. A complete processing of a transaction through
EFTPOS is as follows.

Step 1: Payment transaction. Processing of a transaction through
EFTPOS begins when a customer presents a card to pay for a purchase
and the card is passed through the EFTPOS terminal. The customer then
selects the primary account that they wish the funds to be drawn from ,
followed by entering the appropriate Personal Identification Number (PIN)
into the EFTPOS terminal.
Page
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Figure 2.1. Processing EFTPOS Transactions
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Step 2: Authorisation. The merchant obtains authorisation on the
customer's account, through electronic links with the service provider,
which itself is linked to banks or card issuers. The system undertakes an
authorisation by checking on the relevant cardholder's account to verify
presence of sufficient funds to affect payment.

Some merchants offer a
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"cash out" option at this stage, providing an additional service to their
customer. Merchants normally have a policy that any "cash out" through
EFTPOS terminal is treated as part of their sales transactions .

Step 3: Authorisation Response. If there are sufficient funds in the
customer's account, the bank or card issuer automatically debits the
customer's account.

7

Unlike the debiting of the customer's account, the

crediting process to the merchant's account does not happen automatically.
The crediting process to the merchant's account is done on a daily basis.

Step 4: Customer's Receipt. The customer receives a copy of customer's a
receipt for a purchase from the merchant. The receipt contains information
such as items purchased through particular EFTPOS terminal, customer's
account in the bank and the amount of cash out along with their purchase
transaction.

Step 5: Advice of Each Day's Transaction Details. At the end of each
trading day, all participating financial institutions receive a detailed
statement of bilateral daily transactions. This provides the basis for
calculating the position of all participating financial institutions as either a
net creditor or net debtor for use of EFTPOS facilities .

7

The customer may incur a transaction fee on EFTPOS if the customer exceeds their free
transaction allowance. The fees are normally calculated on a monthly basis. An
exemption of fees may apply to customers who have particular account in the bank.
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Step 6: Settlement Among Financial Institutions. On the following day, the
all participating institutions effect credit or debit interchanges bilaterally to

t

8

pay fees for the previous day's EFTPOS transaction processing .

The

service provider credits the merchant's account by the amount of the
transactions. The current proprietary of EFTPOS networks and the card
issuers are discussed below.

2.2.3. The Current EFTPOS Networks
The government of Australia has placed few restrictions on establishing
national EFTPOS networks. All financial institutions including banks ,
-

building societies and credit unions are now linking into the EFTPOS
networks. Figure 2.2 shows the major linkages in the existing integrated
EFTPOS networks as of June 1996. The purpose of the diagram is to show
linkages between financial institutions who provide debit cards and
maintain a proprietary EFTPOS networks. Each financial institution has
linked to the networks and , therefore, any card issued by financial
institution can be used in any EFTPOS terminal. The four major Australian
banks (ANZ Bank, the Commonwealth Bank, National Australia Bank and
Westpac Bank) along with four regional banks (Colonial State Bank, Bank
West, the Bank of South Australia and the Bank of Queensland) have
EFTPOS retailer networks and they have agreed to provide mutual access
for their customers to each other's EFTPOS terminals .

8

At this stage most merchants pay fees to service provide r for access and use of
EFTPOS system which typically range from 20 to 30 cents per transaction. The bank or
card issuer pays to the service provider the amount of the transaction plus an interchang e
fee , ranging from 15 to 42 cents per transaction (APSC , 1996) .
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Figure 2.2. EFTPOS Linkages
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Note:
a. This diagram shows linkages between financial institutions. Retailers who own terminals , and switch transactions ,
are not included as they do not process transactions to customer accounts. Only domestic linkages are shown;
some institutions also have overseas linkages.
b. Access to other terminals via CASH CARD links.
c.

Bank of New Zealand , Metway Bank and Town and Country Bank

..... ..... These linkages also provides access to other banks' terminals on a sponsorship (gateway) basis.
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Other financial institutions are linked into the EFTPOS networks through
agreements with the EFTPOS owning organisations. Advance Bank, for
example, has linked into EFTPOS networks through bilateral agreement
with Westpac Banking Corporation. Similarly, some credit unions have
!!11
I

I

I

linked their EFTPOS networks through agreements with National Australia
Bank or the Commonwealth Bank of Australia.

I

I
I

I

I
I

'

111

The existence of EFTPOS networks as shown in the diagram has occured
through a long process of the development among financial institutions
since 1984. The agreement between parties to join into integrated
·•I

I,''

networks reflects a long history of adoption of EFTPOS i-n Australia as wi ll
be discussed below.

2.3. HISTORY OF EFTPOS IN AUSTRALIA
2.3.1. Preliminary Development

EFTPOS was first developed and trialed in the United States in 197 4. The
initiative came from major retailers and a petrol company who developed
the system to improve services to their customers.

However, the adoption

of EFTPOS in the United State was very slow due to a mix of restrictive
banking environment, unrealistically high expectations and the high costs
in establishing and maintaining on-line systems (Clarke and Walters,
1989).
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Similar EFTPOS technology was introduced in Australia in 1984. The
initiative for introducing EFTPOS came from the partnership between
merchants and banks. The initial development occurred when a major
retailer and a petrol company, Woolworths Australia and British Petroleum ,
approached Westpac Banking Corporation for an EFTPOS system (Motor
Trade Journal, August 1984). This payment system was intended to

improve customer service at the Woolworths supermarkets as well as at the
I

,.1

British Petroleum and its affiliates' business. Woolworths Australia and
British Petroleum brought their experience with this form of payment system

/Ii

from the United States although EFTPOS was not commonly used in the
United States as noted earlier.

At the initial development, Westpac agreed to set up an EFTPOS system
for privilege of Woolworths and British Petroleum. The bank also agreed
to the purchase of computers , point of sale terminals and the necessary
software for the systems. At the merchant side , each service station and
supermarket agreed to provide a small visual display terminal and a PINpad equipment installed at the sales counter. However, a debate
concerning the transaction processing costs affected penetration of
EFTPOS on the two major retailers.

Another major retailer, Coles Myer, began to develop an EFTPOS system
and installed them exclusively for their customers in 1984/85 (Scott, 1990).
Coles Myer built an integrated system for PIN-pads and card readers into
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the checkouts of their supermarkets and discount variety stores , such as
New World , Kmart, Super Kand Target. At this initial development, Coles
Myer used the National Australia Bank to handle transactions through a
gateway arrangement (Richardson , 1988). This exclusive arrangement
required the bank to receive all traffic of transactions and redirect
transactions made on cards other than their own (Fist, 1989). In
subsequent developments , Coles Myer built their own switching systems to
connect with many other financial institutions. However, the high costs for
running their EFTPOS network caused them to abandon the project.

Soon

afterward, Coles Myer linked their EFTPOS system into the national
EFTPOS network.

Another development of EFTPOS in Australia was done by major petrol
companies in association with major banks. Mobil Oil Australia Limited , for
example , affiliated their EFTPOS networks with the Commonwealth Bank
that a9reed to provide and install the system for Mobil Oil Australia Ltd and
its affiliates' business . Similarly, Shell Australia Limited has joined the
networks through affiliation wi.th the ANZ Banking Group that agreed to
install the system for Shell! Australia Ltd and its affi liiates' bus iness (Motor

Trade Journal, August 1984 ).

M any other developments of EFTPOS in Austra lia continued to exist unti!
1

the end of 1986. The development was dominated main ly by a strong push
from eHher large retailers or m1ajor banks . A tendency of large reta ilers to
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build their own system had resulted in many different systems being set in
place.

In contrast to large retailers, the adoption of EFTPOS among merchants
other than large retailers and service stations was slow. The number of
EFTPOS terminals installed by September 1986 was only 4300 throughout
Australia and grew gradually to around 15,739 terminals in 1990 (APSC ,
I

(

I

1993). This number was estimated less than 10 per cent of total small
business establishments in Australia. Reasons advanced for the slow take
up of EFTPOS were reported in the media as follows .
a.

Lack of agreement on issues such as transaction processing and
installation costs resulted of difficulties in getting the merchants'
intention to install EFTPOS (Martin ,1986). The installation costs,
which were around $3500 for each EFTPOS terminal installed in
1985, were a major obstacle especially for small scale merchants to
adopt EFTPOS.

b.

Lack of awareness among merchants concerning the mechanism of
transaction through EFTPOS had created an issue on security of
using EFTPOS (Richardson , 1988).

c.

The resistance of customers' spending habits to change from credit to
debit. The "Bankcard dilemma" which centered around a divergence
of opinion as to whether or not Bankcard's function should be
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extended from credit card to a debit card had affected on the spread
and use of EFTPOS in Australia (Richardson , 1988).

In summary, the preliminary developments of EFTPOS in Australia were
dominated by large retailers and major banks. Small retailers and some
regional banks had to wait for some time to be involved with EFTPOS .
This implies that the introduction of EFTPOS does not have a substantial
impact on branch bank activities until the new development of the
integrated EFTPOS system emerged in the early 1990.

2.3.2. Progress Towards the Current Use of EFTPos~

The development on EFTPOS in Australia entered into new era when the
major banks agreed to build an integrated EFTPOS network in the early
1990s. The major banks contracted for a special service of Tran$end

9

from Telecom Australia to support an integrated EFTPOS system .
Tran$end adds value to the system by providing Network Access
Controllers (NACs) using Honeywell minicomputers. The function of NACs
is to concentrate the dedicated-line traffic from a number of terminals and
to switch into the appropriate address.

The early EFTPOS systems used leased lines joining each terminal back to
a bank host mainframe. Westpac Bank Corporation initially used leased
lines, followed by other major banks that made totally unconnected
9

Tran$end is a special packet switching service provided by the Telecom Australia for an
operation of an integrated EFTPOS network.
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networks. Therefore, the development of Tran$end replaced the exi sting
leased lines adopted by major banks.

The major banks also developed software that could be used to perform
several functions on the integrated EFTPOS network. The functions
include: to identify cardholders and their linked accounts; to authorise
access to the system and affiliated accounts; to effect fund transfer from
one account to another; to record relevant information from transactions for
purposes of charging merchants for use of EFTPOS system and card
!

issuing organisation for accessing their EFTPOS system (PSA Report,
1995 p 258). Although the early EFTPOS system could=perform some of

l•lli

these functions, the software was specifically designed to perform in the
integrated network environment.

Reasons advanced by the major banks to build the integrated EFTPOS
networks as reported in the media are reducing in paper handling derived
from the transaction and sharing costs (Amos, 1989). It is argued that the
need to reduce paper handling is part of the banks' effort to overcome the
legal requirements of keeping all paper records for up to seven years. In
the case of cheque transactions for example, banks normally send al I of
their cheques for clearance back to their branch of origin for storage. The
bank branch then incures storage costs.
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Other reasons advanced for banks installing EFTPOS was their intention to
reduce the transaction processing costs of using ATMs especially derived
from large number of customers who have a low account balance but high
volume of transactions (Head, 1995).

It is argued that the intial use of

ATMs was mainly to reduce the cost of front office activities. However, the
banks do not consider payment habits especially from their customers who
have low account balances. The current transaction processing costs of

J
I
I

using ATMs is about $0.50 compared to $0.30 of using EFTPOS.

11:

Therefore, banks encourage their customers to do basic banking activity,
such as cash withdrawals at merchants' sales counter, as they purchase
I

goods or services.

i

,.,

The development of an integrated EFTPOS system in Australia affected
large scale merchants that have developed EFTPOS systems such as
Woolworths, Franklins and Coles Myer group. These organisations agree
to pay a negotiated fee to link into the integrated EFTPOS system for the
purpose of transaction capture and payment settlement. However, they
avoid paying merchant service fees when their proprietary debit cards are
used on their own EFTPOS terminals. The merchants also obtain a
proportion of the interchange income under agreement with the financial
institution that switches them to relevant card issuers in the integrated
Australian EFTPOS payment system. The balance is paid as a negotiated
fee to the switching institutions for services such as systems access and
maintenance (PSA Report, 1995 p 270).
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Recently, the banks have also expanded the capacity of the EFTPOS
system to be able to process credit and debit cards to enhance cardholder
1:
'

l•

convenience and to increase volume and value of transactions. The

l':

development of a national EFTPOS system influenced the widespread

lj'
11

I

i

adoption of this payment technology among merchants in Australia.

The cooperative effort among financial institutions affects the spread and
use of EFTPOS across Australia. The number of EFTPOS installed in
June 1991 was 26, 314 terminals and had increased to 116, 704 terminals
by June 1996 (APSC, 1996). The average growth of EFTPOS terminals
•ii

I

,1,

per annum over the last five years was 68 per cent. It is=expected that the
number of EFTPOS terminals will exceed more than 150,000 by the end of
the 1996-97 financial year. Table 2.1 provides the number of EFTPOS
terminals and annual percentage changes.

Table 2.1. The Number of EFTPOS Terminals

EFTPOS Terminals

1991 /92

1992/93

1993/94

1994/95

1995/96

26 ,314

30 ,624

44,001

68 ,034

116,704

. . ?~. 9.~.~.Q9~...............................................!.?..-. ?..::.~........... .!.?..-.~.::.~............ ~~.: ?..~!.~............ ?.~.: ?..~!.~............ ?..~. :§Y~~
Source: APSC, 1996

As a result of an increasing the number of terminals , the number of card
transactions acquired from merchants that use of EFTPOS has also
increased. This will be compared to the number of transactions through
ATMs and credit cards to show a pattern of card transactions. Table 2.2
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shows the number of card transactions (ATMs, credit cards and EFTPOS)
over the period 1993/94 -1995/96. All card transactions appear growth
with EFTPOS transactions growth rate has been greater than ATMs and
credit cards. The share of EFTPOS transactions has also grown from 28
per cent to 38 per cent, while the share of ATMs cash withdrawals has
declined from 45 per cent to 35 per cent and share of credit cards
transactions has remained steady at 27 per cent.

Table 2.2. Number of Card Transactions

...

Transactions

f

···-····-····-····-···--········-··················-········"''

1993/1994

Share

('000)

1994/1995

............. ·-·-······

"'

Share

1995/1996

Share

('000)

('000)

I

ATM Cash Wdl

286, 10

45°/o

297 ,12

42°/o

307 ,24

35°/o

Credit Cards

174,43

27°/o

190 ,51

27°/o

240 ,98

27°/o

EFTPOS

176,26

28°/o

213,74

30°/o

337 ,16

38°/o

100%

885,38

100%

................................................................................................................ ..

Total ('000)

....

.. . ......

636, 79

100%

701,37

Source: Reserve Bank of Australia

Over the period 1992 - 1996, the number of EFTPOS transactions has
inceased an average 31 per cent a year and the value of transactions has
increased an average of$ 877 million a year (RBA Bulletin , September
1996). This indicates that the introduction of EFTPOS is accepted as
payment for purchase of goods and services among merchants.

The major reasons for the growth and the acceptance of EFTPOS among
merchants include the cheaper costs of installation and the perceived
benefits of installing the system (PSA Report, 1995). The success of the
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Commonwealth Bank in developing a cheaper alternative system offered
opportunity for small businesses to install EFTPOS. Under the
Commonwealth Bank scheme, merchants only had to pay around $1400 for
a fully installed system compared to around $3500 offered by other
1111

schemes. The charge per month for lease of the system under the
Commonwealth Bank was approximately $25 compared to approximately
$175 for other systems.

The increasing number of EFTPOS terminals installed and the types of
business involved indicates the existence of potential benefits of this
payment system to merchants. The installation of EFTPOS may improve
the customer services as well as reduce the need for cash reconciliation
and cash banking requirements.

2.4. CONCLUSION

The installation of EFTPOS can be seen as a way for banks to reshape the
process of delivering their products and services to customers. The
increasing number of EFTPOS terminals installed among merchants,
especially in the last few years, indicates a strong movement of banks to by
pass the mechanism of the existing payment system. A comparison in the
number of EFTPOS to other cards transactions shows that the installation
of EFTPOS affects the existing payment system.
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However, the impact of installing EFTPOS on branch bank activities was
not discussed in this chapter. This provides an opportunity to discuss the
reasons of banks invest in IT as well as the reasons why banks invest in
EFTPOS.

Details on the reasons of banks invest in IT will be discussed in

the next chapter.
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CHAPTER 3

Information Technology Investment
in Banking

3.1. INTRODUCTION

This chapter considers reasons why banks may invest in IT and where they
possibly invest their IT. The reasons why banks invest in EFTPOS will also
be discussed as part of explaining IT investment in retail banking. These
questions simply be prompted by a substantial amount of IT expenditure
but lack of available evidence as to the nature and extent to which IT
investment generates impacts on banks.

A complexity in describing reasons why banks invest in IT invites an
appropriate framework which can be used as a mechanism to find some
answers. The framework will also be used to describe a linkage between
the reasons for investment and the potential impact of EFTPOS on branch
banking. Therefore, discussion in this chapter is an essential step towards
answering the research questions.

The remainder of the chapter is organised as follows . The next section
briefly considers the changing nature of IT investment and discusses how
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the changes may applies to the banks. The section then moves to discuss
reasons why banks invest in IT, followed by specific reason why banks
invest in EFTPOS. The last section of the chapter is the conclusion .

3.2. THE CHANGING NATURE OF IT INVESTMENT

One of the arguments for continuing discussion on IT impact is the
changing nature of IT investment. The changing nature along with the
shifting focus of IT investment is major factors in the complexity of defining
the reasons why organisations invest in IT (Lincoln , 1990).

,:

l'

During the early 1970s, for example, almost all IT investment was justified
on the basis of cost saving and improved efficiency of organisation
(Sprague and McNurlin, 1993). The simple automation process was
directed mainly to displace labour. Therefore, the traditional cost benefit
analysis was commonly used to assess the contribution of IT to the
organisation.

However, as the range of activities supported by IT applications increased
especially over the 1980s the objectives of adopting new information
technology changed. The objective moves no longer to cost saving but
technology was expected to make money (Lincoln , 1990). The focus of
investment was also move from efficiency into organisational effectiveness
and competitiveness (Galliers , 1993; Gatian, 1994 ). This implies that
measures of IT impact are also changed from quantitative in nature such as
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financial terms into qualitative measures such as customer satisfaction.
This shifting focus of IT investment is also apply to banks.

Primozic et al ( 1991) provides "waves of innovation" framework as a
mechanism to describe the evolutionary process of justifying IT investment
in an organisation as shown in Figure 3.1. The aim of the framework is to
demonstrate the changing orientation and the escalating benefits that can
be derived from investment in IT.

Figure 3.1. Primozic's Waves of Innovation

i
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The framework shows five waves of innovations successive from Wave 1 to
Wave 5: reducing cost, leveraging investments, enhancing products and
services, enhancing executive decision making and reaching the customer.
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In this framework, the first two waves of innovation directly increase the
productivity through focusing on cost savings. IT investment in this type
typically includes transaction processing systems (TPS) and office
automation systems (OAS).

Wave three and beyond, the focus of IT

investment is on making money through the creation of new products or
services and maintaining relationships with customers. The types of
investments include management information systems (MIS) and decision
support systems (DSS).

The Primozic's framework portrays the impact of IT investment as
influenced by the management focus and the use of th-e system in
organisations . The shifting management focus along the horizontal line of
the framework reflects the business change which requires appropriate use
of IT in organisations.

However, the changing management focus and the

functional use of IT create difficulties in measuring the impact of IT
investment on organisation performance. This also shows the complexity
behind decisions to invest in IT.

The main contribution of the Primozic's framework to the present study is
the idea behind the shifting focus of IT investment and its corresponding
impact which may apply to the banks. The focus of bank invests in
EFTPOS may follow a general pattern for investment in IT that is shifted
from cost saving to making money as described in the Primozic's
framework (1991 ). The structure of fees and charges on EFTPOS suggest
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that banks seek revenue as well as cost savings from investment in
EFTPOS. The framework is also relevant as a basis for describing reasons
why banks invest in IT.

3.3. REASONS WHY BANKS INVEST IN INFORMATION TECHNOLOGY

Investment in IT is a long-standing issue in the study of information
systems. Numerous studies have focused the issue on describing whether
investment in IT have an impact on organisations, for example, IT impact
on organisation performance (Weill, 1990), financial performance (Brown et
a/, 1994), productivity (Loveman, 1994) and business value (Dos Santos et
a/, 1995). However, differences in types and classifications of impact being
measured create divergence results among the studies.
i,I
I

I

The continuing arguments on IT impact invites a framework which can also
be used as a mechanism to describe the reasons why organisations such
as banks invest in IT. A linkage between the impacts and the reasons for
investment in IT is important for banks to justify their decision for
investment in a particular type of IT. A description of the conceptual
framework for banks invest in IT is discussed below.

3.3.1. A Framework for Banks Invest in IT

Banks have traditionally been enterprises involved in relatively simple
business operations. They collected funds from the public and provided
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loans for individuals or businesses. Initially, the use of IT was limited to the

~

computerisation of transactions (Chorafas , 1987). In the retail banking , for
example, process during 1960s to 1970s was predominantly on batchprocessing transaction systems.

However, IT has been a major factor in changing process of transactions in
banks by shifting from paper-based to electronic transactions. Earl (1989)
describes the reasons why banks invest in IT and divides the reasons into
three categories: those designed to obtain efficiency, those designed to
obtain effectiveness and those designed to promote competitiveness . The
implies that changing process of transactions in banks follows with the idea
of shifting focus of IT investment as noted earlier.

Efficiency, effectiveness and competitiveness are also becoming common
measures of impact of IT investment . The definition for each category has
been cited in many studies, for example, Senn (1992) , Stair (1992) ,
Jonscher (1994) , Singleton et al (1994) and Schultheis and Summer
(1995). However, a loose interpretation on each category creates
difficulties in summarising the concepts despite some other definitions
which are meaningful.

Carlson and McNurlin (1992) describe efficiency as a concept which relates
to the question of how an organisation performs internally. The concept
can be used as both a measure and an objective of computerisation
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(Willcocks, 1994). As a measure, efficiency can be seen as a ratio of
actual input to actual output. As an objective, efficiency seeks to ensure
that maximum output is obtain from minimum level of IT resources.
Therefore, efficiency can be associated with reducing cost to obtain an
optimum benefit from investment in IT.

Effectiveness can be defined as a measure of system that adds value to
the organisation (Gatian, 1994). The definition implies any system can be
effective if it contributes to positive change behaviour in organisations such
as improved productivity and better decision making. Another view
describes effectiveness as a measure of how well an organisation achieves
its objectives (Weber and Pliskin, 1996). The view implies that objectives
have to be set out before developing measures to determine level of
attainment of the objectives. Consequently, organisations may consider
effectiveness first before attempting to focus on efficiency although it is not
contigent on the other.

Competitiveness refers to the use of IT to change the way business
competes in an industry (Mooney et al, 1995). It relates to how an
organisation performs externally. Competitiveness also can be described
as a dynamic concept of measurements which transcends boundary of
efficiency and effectiveness (Galliers, 1993). This implies competitiveness
may include efficiency and effectiveness although it can also be used as
separate measures.
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The three categories of reasons for investment in IT are not mutually
exclusive. Galliers (1993) found that unclear boundaries among these
categories created confusion in the application of the concept. For
example, investment in transaction processing system was normally
intended to improve efficiency of back office operations, while at the same
time it might also on improving customer service.

Earl ( 1989) addressed the issue by developing a framework which can be
used as a mechanism to explain the reasons why banks invest in IT and
where IT is being used in banks as described in Table 3.1. The reasons
I'/I

for bank invests in IT can be identified into three categories: back office for

1:

efficiency, front office for effectiveness, or beyond the office for competitive
reasons.

Table 3.1 A Framework for IT Investment in Banks

Traditional Mechanisms
Efficiency
(Back Office)

Effectiveness
(Front Office)

Competitiveness
(Beyond the Office)

New Technologies

Computerised transaction
systems (e.g., account
processing)

Office Automation (e.g .,
electronic mail systems)

Enquiry terminal in bank
branches

Service enhancement (e .g. ,
ATMs)

Terminals in value systems
(i.e., home loan queries)

Boundary extension (e.g.
Home Banking, EFTPOS)

Source: Earl (1989)
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The framework also clearly describes the shifting focus of IT investment in
banks based on types of technology being used in processing transactions.
Banks may use an extension of traditional mechanism or use of a new
technology to process transactions. An application of each IT investment
then can be seen either in the back office, the front office or beyond the
office.

Back office automation was the first part of the overall automated
transaction business system. Introduction of the transaction processing
systems has reduced back office costs by replacing manual operations with
·. f

I

t\

computers in handling functions such as monthly account statements. The

1.1

second stage, front office automation, involved the development of on-line
terminals so that bank employees can use to interact with customers. The
third stage, beyond the office or customer interface automation, is the direct
involvement the customers in initiating transactions, thus eliminating the
bank employee role in these transactions.

Alternatively, banks may adopt new technologies to improve efficiency,
effectiveness and competitiveness. At the first stage, the installation of
electronic mail systems may improve back office efficiency by replacing
paper based to computer in handling messages in an internal organisation.
The second stage, banks may improve their effectiveness by installing

ATMs. The purpose of this new technology is to improve effectiveness of
the front office by changing customers' habit from using tellers to machines
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for their routine financial transactions (Zimmer, 1987; Llewellyn, 1996). At
the third stage, banks may adopt a new technology to improve their
competitiveness. The introduction of Home Banking, for example, is a new
way of banks to interact and to deliver their products to customers as well
as improve their competitiveness.

The general nature of the framework implies that it also can be used to
explain the reasons why bank invests in EFTPOS. Although Earl (1989)
described that EFTPOS as an example of applying new technology for
competitive reasons only, it may not be the case with EFTPOS in Australia.
Details on reasons why banks invest in EFTPOS is dis.cussed below.

3.4. REASONS WHY BANKS INVEST IN EFTPOS
The Australian banking industry has been undertaking significant
restructuring of its retail delivery systems. This has been done by cutting
back new brick and mortar branches and redirecting the IT spending in
those branches to other areas to maintain their competitive position in the
current market. In the last five years, Australian banks have spent an
average of 15.1 percent of their expenses or 9.2 per cent of their net
income on IT. The amount of IT spending as a percentage of expenses,
however, has continuously declined by 1 per cent a year (Zampetakis,
1995a). One of the arguments for reducing IT spending is that banks are
trying to correct the extravagant spending pattern that they adopted in the
1980s. As a result, major banks (NAB, CBA, Westpac, and ANZ ) have
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adjusted their IT spending from cost saving orientation to other ways of
looking to improve their customer service (Zampetakis, 1995b ).
It argues that the new wave of bank restructuring does not necessarily
involve closing down bank branches. What is changing now is the type of
work that usually happens at the branch level. Banks are trying to shift
low-value and costly services, such as simple transactions, onto electronic
systems whilst still retaining the high-value services such as financial
advice and product sales, at the branch level.

I!

i

'
!
1:

Accordingly, investment in EFTPOS is expected to have an impact on bank
branch activities. The existence of impact then becom-es major reasons
why banks invest in EFTPOS: efficiency, effectiveness and
competitiveness.

Details on the three major reasons for investment in

EFTPOS will be discussed below.

3.4.1. Efficiency Reason
Banks may invest in EFTPOS for efficiency reason, escpecially to gain
control over costs of processing and maintaining paper-based transactions
such as cash withdrawals, cheques and voucher credit cards. Banks
concerned with reduction in the number of paper-based transactions to
overcome the legal requirements of keeping all paper records for up to
seven years (Amos, 1990).
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Other reasons why banks pursue electronic transactions is to speed up the
process of routine transactions with less labour cost. In cheque-based
payment, for example, banks normally follow a long process to have their
cheques to be cleared and sent back to their branch of origin for storage.

The process of clearing cheque-based transactions begins when someone
deposits a cheque into an account in the bank. Cheques are then brought
to a central clearing house by the depositor's bank and exchanged for
cheques issued by its customers in favor of other banks' customers. The
amount of funds transferred among banks through Exchange Settlement
Accounts (ESA) within the Reserve Bank of Australia is the net difference
between the total value of cheques issued by its customers in favor of other
11

banks' customers and by other banks' customers in favor of its own
customers (PSA Report, 1995 p. 17).

The estimated costs of processing paper-based transactions through the
counter are around $3.50 while ATM transactions cost only around $1 and
EFTPOS even less at 25 cents (Head, 1995). The low cost of transaction
through EFTPOS occurs because banks receive sale transactions in an
electronic format and thus avoid the expensive business of handling,
encoding and processing cheques and credit card vouchers (Frazer, 1985;
Chorafas, 1987). Therefore, cheaper costs of electronic transactions
becoming efficiency reason for banks to invest in EFTPOS.

Page 43

IT in Banking

3.4.2. Effectiveness Reason
The effectiveness reason can be seen on how close the banks achieve
their objectives. The installation of EFTPOS is part of the banks' strategy
to achieve their objectives to increase their fee-based income as it is
becoming increasingly difficult to generate income via interest-based
activities (Butler, 1996). Banks have three main sources of income from
their investment on EFTPOS: merchants (merchants service fees), card
issuers (interchange fees) and cardholders (transaction fees).

10

The merchants service fees are levied to merchants to cover costs of
EFTPOS system installation, communication, maintenance and utilisation.
Another type of fees is levied to the card issuers as an interchange fee for
transactions effected by the their cardholders. The amounts of interchange
·I

fees are based on bi lateral agreements between banks as the service
providers and the card issuers (PSA Report, 1995).

Banks may also gain on EFTPOS from the time lag between debiting
customers account and crediting to the merchants account. As discussed
in Chapter 2, customer accounts are debited at the time of sale transaction
but funds are effectively transferred to the merchants' account in the
following business day. The outstanding funds then become potential
source of activities to generate interest-income for banks and become
effectiveness reason for banks invest in EFTPOS.

10

Some banks charge transaction fees to their customers who exceed their allowance of
using EFTPOS although exemption apply to the customers who have particular accounts
in the bank.
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3.4.3. Competitiveness Reason
Since financial deregulation was put into effect in the mid 1980's, the
Australian banking industry has faced a new era of competition. This
because of liberation of entry into banking both for local Australian-owned
banking groups and for banking groups with some foreign ownership. The
level of competition is expected to become stronger as the Federal
Government's inquiry into the Australian financial system is settled (Clearly
and Allard, 1997). The inquiry allows insurance companies, credit unions
and other non-bank financial institutions provide banking services.
The availability of new IT as an alternative to the existing delivery channel
becomes an important factor for banks to meet with competition by
changing ways of banks to communicate and interact with their customers
(Thompson, 1996). EFTPOS is an example of new technology which offer
a capacity to generate an impact on banks to meet competitive pressures in
retail banking.

As discussed in Chapter 2, the installation in EFTPOS is changing the
mechanism of retail payment transactions by employing electronic
payments to link the banks with the merchant outlets. Consequently,
investment in EFTPOS may reduce the quantity of cash required to be held
in bank branches by providing an alternative to making large cash
payments, and so increasing the level of security and decreasing the
interest foregone (Walters, 1991 ).
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The role of bank managers, especially at the operational level, has slightly
changed because of the installation of new delivery system in retail banking
(Brady and Targett, 1995). Previously, bank operations had been
centralised and conventional, where the branch managers tended to wait
for things to happen and to be told what to do. The new challenges could
be characterised as decentralised, although still fairly conventional, and
have encouraged the bank managers to do the thinking themselves and to
take initiative in providing for customer demands (Kauffman and Lally,
1994).
,!

i

I

The ability to build comprehensive information databas.es is an important

'

)i

for banks to clarify customer demand. Investment in EFTPOS then can be
'.I

used as mechanism for gathering information on customer payment habits
especially for marketing and decision-making purposes (Clarke and
Walters, 1989).

In summary, the new era of competition in retail banking require banks to
provide better services to customers. EFTPOS is one of new technologies
which can be used as alternative to the existing payment media. The
investment in EFTPOS then become a competitive necessity for banks to
provide services to customers.
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3.5. CONCLUSION
The installation of EFTPOS is only one of the strategic use of IT in the
banking industry. The technology has the capacity not only to generate
substantial cost savings, but also to create new delivery mechanisms and
new ways of structuring and managing the business. The beneficiaries of
the EFTPOS will not necessarily be only the establish banks, but also to
other parties (merchants and individual customers) that interact with the
retail payment technology.

The feature of EFTPOS technology invites banks to exploit it in ways that
make banks more responsive to customer demands. This will ensure that
the banking products and services remain relevant and competitive. This
implies that the assessment of impact of EFTPOS is critical to conform with
the reasons of banks to install the retail payment technology. The next
chapter will discuss approaches to measuring the impact of IT investment
on organisations. Some models for measuring the IT impact are also
discussed.
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CHAPTER4

Measuring the Impact of IT Investment

4.1. INTRODUCTION
This chapter discusses the differing perspectives in measuring the impact
of IT investment on organisations. Reasons to discuss the multiple
perspective is because research on IT impact has continually met the
problem of finding appropriate measurements. This is primarily due to the
difficulty of isolating the impacts attributable to the IT applications.

11

The discussion focuses on answering the questions: ( 1) how do
organisations utilise their IT investment to generate impact? and (2) how do
organisations measure the impact of investment in IT? The answer to these
questions is important to provide a basis for exploring meaningful
measures of IT impact as well as offering a better insight into how IT impact
can be created through IT.

Organisation of the chapter is as follows. Approaches in utilising IT
investment are discussed to show the source of continuing arguments of IT
impact. The discussion then focuses on describing preliminary studies for

11

Some research has found that investment in IT generates a significant impact (Weill,
1992; Dos Santos,et a/., 1993; Barua, et al. , 1995), whilst other research concludes that
there is little, if any, impact of IT investment on organisation performance (Kettinger, et
a/.,1994; Hitt and Brynjolfsson, 1994; Loveman, 1994).
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measuring the impact of IT, followed by recent studies for measuring the
impact of IT. The last section of the chapter is a conclusion.

4.2. APPROACHES IN UTILISING IT INVESTMENT
Recent developments in measuring the impact of IT investment tend to
adopt a process oriented approach as opposed to a "traditional'1 approach
that focus on output measures. A number of studies using a process
oriented approaches have been carried out, for example Bergeron and
Raymond (1995), Soh and Markus (1995) and Mooney et al. (1995). The
overall findings from these studies indicate the need for a greater
recognition of organisational context and a better understanding of how IT
investment can be used to generate impact.

A process approach argues that investment in IT may affect individual skills
along with management processes before generating an impact on
organisations. The underlying assumption is that the impact of IT is a
combination of technology and organisation phenomena. Therefore, a
meaningful investigation of this phenomenon requires the theoretical
perspectives which can clearly mapping the interaction process between
technology and organisation.

Two schools of thought regarding utilization of IT investment by
organisations has emerged. The views are based on either the competition
or structural differences of the organisations as summarised in Table 4.1.
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The first view regards competition as the driving force for using IT as it
reflects the dynamic influence of external factors on organisations. A
number of studies that include in this category, for example Porter (1985),
Wiseman (1988) and Bergeron et al. (1991 ).
Table 4.1.
Approaches in IT Utilisation
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Group I:

Competitive Focus

Porter (1985)

Identifying the linkage
between technological
change and competitive
advantage.

IT embodied in
primary and support
activities in firm 's
value chain.

IT is one of the principal
drivers of competition and is
important to affect
competitive advantage and
industry structure.

Wiseman (1988)

The linkage between
strategic information systems
and competitive advantage.

IT as part of firm's
strategic thrust.

IT as generator of strategic
thrusts that lead to gaining
competitive advantage
through differentiation , cost
reductions, innovation,
growth, and alliance.

Bergeron et al.
(1991)

Comparing Porter and
Wiseman's model for
identifying the competitive
advantage from applying
strategic information systems

Group II:

Structural Differences

Clemons and Row
(1991)

The role of structural
differences (degree of
vertical integration and
diversification) on sustaining
IT advantage.

IT as a strategic
business tool.

There is little evidence that IT
has contributed to sustaining
competitive advantage.

Earl (1993)

The process of planning and
implementation of IT
investment in organisation.

Aligning IT
investment with
business goals and
exploiting IT for
competitive
advantage.

There are five different
approaches of strategic
information systems planning
and each approach has
some probability of success:
business-led , method-driven ,
administrative , technological ,
and organisational.

Kettinger, et al.
(1994)

Identifying factors in
sustaining the competitive
advantage.

Sustainability and
performance

There is little evidence that IT
investment provides
sustainability.

Yetton, et al. (1995)

The process of IT
transformation on
organisations.

IT changes as a
basis for developing
business strategy.

There are multiple paths of
transforming IT into action in
organisations . The search
for simplicity and differential
risk management are claimed
as common characteristics of
transforming IT.

Strategic thrusts framework
shows more outward
orientation than value chain
and its greater attractiveness
for organisations in unstable
environments.
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The second view focuses on the notion that every organisation is unique
and carries some structural differences for applying IT in organisations.
l

L

Therefore, IT should be used to leverage differences in strategic resources
to achieve the organisations' objectives. A number of studies that support
the structural differences view include, for example Clemons and Row
(1991 ), Earl (1993), Kettinger et al. (1994) and Yetton et al. (1995).

Porter ( 1985) claims that technological change is one of the principal
drivers of competition as it plays a major role in changing industry structure
as well as in creating new industries. The basic argument behind this view
is based on the idea of value chain. That is, the mechanism used by Porter
(1985) to derive value on firm's total activities starting from suppliers, a firm
itself, and buyers as shown in Figure 4.1.

These activities can be grouped into two categories: primary activities and

support activities. The primary activities include the basic elements on the
production process such as inbound logistics, operations, outbound
logistics, marketing and after-sale service. The support activities include
those that are used to support the chain of primary activities including firm
infrastructure, human resources management, technology development
and procurement.
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Figure 4.1. Value Chain of Porter (1985)
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The value chain concept assumes that a firm is a collection of value
activities and technologies to produce some output. Technology is
embodied not only in primary activities but also in support activities.
Consequently, technological change can affect competition through its
impact on virtually any activity. In this sense information technology is
particularly pervasive in the value chain, since every value activity creates
and uses information. Technology will have an impact on competitiveness
of the firm if it has a significant role in determining relative cost postion or
differentiation.
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Wiseman (1988) supported Porter's study by proposing the concept of
"strategic thrusts" that can be used as an alternative framework into a wider
view of IT impact on organisations. He proposed that a model of strategic
thrusts can be used to support or even reshape Porter's model, expanding
generic strategies into five: differentiation , reducing cost, innovation ,
growth, and alliances. Wiseman argued that IT can be used to generate an
impact on organisation by employing IT investment into one or a
combination of these generic strategies. The adoption of growth and
alliances strategies, for example, may have impact on organisations by
I

i;

employing IT to build a linkage with the external organisations.

I

Similarly, Bergeron, et al. (1991) examine the contribution of IT on
organisation performance by comparing the value chain and strategic thrust
frameworks. They argued that strategic thrust framework have been found ,
either directly or indirectly, to influence the ability of organisations to
remain competitive in their business.

In contrast to the Porter's view, Clemons and Row (1991) focus on the
notion that there are hierarchical levels in the adoption of IT into different
organisation. According to this view, every organisation is unique and
carries some structural differences such as degree of vertical integration
and diversification. Therefore each organisation has a different experience
in transforming IT strategy into action. Earl (1993) supports this argument
with a field investigation of companies adopting strategic information
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systems planning (SISP). He carried out in-depth interviews with 63
executives from 21 different U.K. companies. The study reveals that
companies were using five different SISP approaches: business-led,
method-driven, administrative, technological, and organisational. Each
approach has different characteristics and therefore, a different likelihood
of success.

The business-led approach is based on the assumption that the business
plans are the only basis upon which SISP can be built, and therefore
business plans should be analysed to identify where IT is most required.
The method-driven approach operates on the assumption that top
management will not seriously consider IT needs without a well-formed
proposal which integrates IT with their broad business strategy, therefore
the development of a formal review of SISP is required. The next
approach, the administrative approach, places emphasis on adopting
planning and control procedures for allocating IT resources. In some
instances, the administrative approach is the parallel of the firm's
normal financial planning, so that the outcome of the approach can be a
one or multi-year development portfolio of approved projects.

The technological approach assumes that an information systems-oriented
model of the business is a necessary prerequisite for SISP and, therefore,
analytical modelling such as Operation Research methods are appropriate.
Finally, the organisational approach operates the assumption that SISP is
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not a special endeavor but is based on the management decisions being
made through continuous integration between information systems
capabilities and the organisation's directions. Accordingly, IT applications
are identified and selected on a multi-dimensional basis; consisting of
many inter-related factors. The levels of importance of the factors will be
different from one to another. This approach is not without method , but
methods are employed as required and to fit a particular purpose.
Yetton et al. (1995) extend Earl's study by identifying the varying roles of
SISP in different organisational situation and providing alternatives views of
conventional models on explaining the impact of investment in IT. They
use a case study to examine how the investment in IT have an impact on
the process of organisational change. Yetton et al. (1995) conclude that
strategic change is a kind of fit process of searching for simplicity and of
managing business risks. Both are claimed to be the major factors in
successful transforming organisations through strategic information
systems.

In conclusion, this section describes two different views on how
organisations utilise IT to generate impact on organisations. The
competitive approach focuses on utilising IT to change the industry
structure, while the structural differences approach focuses on utilising IT
to leverage organisational uniqueness. Although the comparison is made
on the high level of the organisation, the impact of IT investment can be
delivered into the operational level reflecting an organisation as a system .

Page 55

Measuring the Impact ofIT

A comparative view suggests that the structural differences' approach
provides greater flexibility for generating IT impact than the competitive
approach. The treatment of organisation is a unique entity reflects that the
impact of IT investment may vary from one organisation to another. This
implies that the impact of IT investment belongs to organisations that util ise
IT to leverage structural resource differences. The next section discusses
some previous studies related to measuring IT impact on organisations.

4.3. PRELIMINARY STUDIES ON MEASURING IT IMPACT
Delone and McLean (1992) presented an integrated view and
comprehensive taxonomy of information systems literature relating to
measuring performance up to 1988. Based on an analysis of over 180
empirical studies, they propose six major categories of information systems
performance: system quality, information quality, use, user satisfaction ,
individual impact, and organisational impact.

These categories are set in a continum and are moving from a
consideration of technical to organisational measurements, as shown in
Figure 4.2. System quality and information quality singularly and jointly
affect both use and user satisfaction . In addition , the amount of use can
affect the degree of user satisfaction in a positive direction. Use and user
satisfaction are direct antecedents of individual impact. Finally, the
individual impact should lead to an organisational performance.
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Figure 4.2. IS Success Model
(Delone and McLean, 1992)
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The System Quality category deals with measures of the information
processing of the systems. For that reason, most of system quality
measures focus on technical performance as opposed to business
performance. Table 4.2 provides a table of measures of system quality.

Table 4.2 System Quality Measures
Business Performance Measures

Technical Performance Measures

User satisfaction

Integration of system

IS effectiveness

Response time

IS efficiency

System reliability
System accessibility
Flexibility of system

utilisation
............................ ........................................ ....... .............................Resource
.

The Information Quality category deals with measures of output or the
quality of information that the system produces. The measures of
information quality reflect to understandably of reports from the perspective
of the user and are thus fairly subjective in nature. Most studies included in
this category uses multi-attribute measures of information value such as
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accuracy, output timeliness, reliability, completeness, relevance , and
aggregation.

The System Use category deals with measuring the system use as
opposed to consumption of output of an information system.

Previous

studies in this category computed actual use of system through hardware
monitoring, recording the amount of user connect time, or the actual charge
for computer use. Other studies focused on subjective or perceived
measures of information usage such as the reliance of the manager on the
information system. There are two main forms of use: general use of
routinely generated computer report; and specific use of personally
initiated reports.

Seddon and Fraser ( 1995) argued that the system use measure has
confusing meanings which diminishes the value of the model. The problem
of using sysem use as a variable is that it will not reflect IT performance if it
applies to mandatory systems.

12

Accordingly, Seddon and Fraser (1995)

introduce a variable called usefulness to replace the system use measure
and to re-specify Delone and McLean's model especially on the flow from
use measure to user satisfaction. They made a further clarification by
stating that usefulness of the system will determine the user satisfaction
measure, but not the other way round.

12

A mandatory system refers to the use of single system on the organisation , leaving no
alternative system for the user.
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The User Satisfaction category deals with measuring recipient response to
the use of the output of the system. A key issue here is whose satisfaction
should be measured (Kauffman and Weill, 1989).

In recent studies ,

however, the meaning of user satisfaction has changed as the IS research
has shifted from efficiency measures toward effectiveness measures.
Gatian (1994) addressed this issue by providing an empirical study on user
satisfaction as a measure of user perceived effectiveness in using a
system. She conducted a survey of IS executives on various industries in
the U.S. The study found that user satisfaction in using the system is
influenced by such subjective behaviour variables as experiences in using
the system and personal expectancy. These variables had significant
impact on the decision performance for users.

The Individual Impact category deals with measuring the effect of
information on the individual behaviour of the user. Here the decis ion
making process of the individual is the focus. Information itself has no
intrinsic value (Parker et al. , 1989), any value comes only through the
influence it may have on changing individual attitudes and behaviour.
Therefore, the impact is measured by the degree to which the information
system has given the user a better comprehension upon which to make a
decision . Description of measures include: user confidence , time
efficiency, improved personal productivity, decision quality and change in
decision behavior.
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The Organisational Impact category deals with measuring the impact of
information system on organisational performance. The impact can come
from a variety of sources that affect on the bottom line of the organisation.
Consequently, the major factor of studies in this dimension is financial
performance as an indicator of organisation success. Financial measures
such as return on investment, return on assets and internal rate of return
are the most commonly found in assesing the organisational impact.

However, recent development on measuring the organisational impact
include subjective measures that are more difficult to quantify such as
flexibility and adaptability of the organisations . This implies that measuring
the impact of IT on the organisation becomes more complicated.

In conclusion, the preliminary studies on measuring the impact of IT reveal
many categories of IT impact range from technical into organisational.
These categories of IT impact are interrelated and interdependent forming
a linear model. However, the model requires further explanation especially
on measuring the impact of IT on organisation performance. The next
section discusses some recent studies in measuring the impact of IT
investment on organisation performance.

4.4. RECENT STUDIES ON MEASURING IT IMPACT
The IT success framework, developed by Delone and McLean (1992) , was
a comprehensive endeavor to evaluate the impact of IT investment on
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organisations performance. A number of recent studies in IT investment
focus on exploring the IT impact along the continuum in previous studies,
such as Gatian (1994); Gatian et al (1995); and Bergeron and Raymond
(1995).

Other studies employ a broader concept of impact that includes

the industry impact and the environmental impact and measurements of the
technology (Segars and Grover, 1995; Shrivastava, 1995). The latter
studies have been undertaken to determine the specific influence of IT on
industry structure.

Viewing the IT impact beyond the individual level has led to a problem of
greater complexity in finding the appropriate measurement (Hochstrasser,
1994). The complexity araises because the objective for measuring the
impact of IT investment is not only to identify cost and benefits gained
through IT but also to investigate the effectiveness and competitiveness of
the investment (Coleman and Jamieson, 1994). This objective is consistent
with the idea of shifting the focus of IT investment away from efficiency to
effectiveness and competitiveness of the organisation (Galliers, 1993).
These indicate the need to build measures of IT impact to be dealt with in a
consistent, valid and reliable manner.

Fink and Tjarka (1994) argue that traditional attempts to measure the
impact of IT investment have severe limitations in usefulness because of
the restrictiveness on the definitions of its scope and applications. The

Page 61

Me asuring the Impact ofIT

emergence of business performance frameworks

13

provides a broader

approach that accommodates measures relevant to the business
environment. Therefore, it reduces limitations of measures found in the
preliminary studies.

In summary, recent studies in measuring the impact of IT tend to focus on
organisational aspects such as strategy, structure, system management
and human aspect in the organisation. This implies measurements of IT
impact become complicated which invites an integrated approach to
describe the interaction between the aspects. Some approaches that can
be used to explain how investment in IT generate impact on organisations
are discussed below.

4.5. APPROACHES IN MEASURING THE IMPACT OF IT INVESTMENT

Recent development in measuring the impact of IT investment on
organisations focus on a process oriented approach as noted earlier. The
notion of a process oriented approach is based on the assumption that
improved organisation performance due to IT investment will take place
only if the desired favorable outcomes occur (Weill and Olson , 1989). The
final outcomes are then analysed to measure the contribution of IT
investment on the bottom line. The theory, however, does not explain the
situation in which IT investment not generate impact.

13

The business performance frameworks that can be used to measure the impact of IT
investment are: Balanced Scorecard, Business Value Framework, Enterprise-level
measurement and Return on Management.
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A number of studies that use a process oriented approach can be found,
for example in Barua et al. (1995); Mooney et al. (1995); Bergeron and
Raymond (1995) and Soh and Markus (1995). Each of these studies
proposed a model that can be used as a framework to measure the impact
of IT investment. The proposed models include: generalised two-stage
model, dimension of IT impact model, strategic orientation model and
ellipses model. Table 4.3 summarises the underlying assumption, logical
pattern and the findings of some of the proposed models.

Table 4.3. Comparative Studies for Measuring IT Impact
Author(s)

Barua et al.
(1995)

Assumptions

Logical Pattern

Findings

Every activity in the
organisation creates value
that contributes to the
final output of products or
services. The whole
process of creating final
output follows the concept
of value chain.

IT spending is expected to
have first-order effect on
operational level variables .
The effects become the major
concern on the intermediate
variables . The intermediate
variables, in turn , affect
higher level variables such as
market share or profitability of
the business unit as a whole .

IT investment has a positive
and significant impact on
creating value at the low and
intermediate levels of the
organisation. The impact
then can be traced to high
level of performance variables
such as market share and

ROA.

Mooney et al.
(1995)

IT can serve as enabler to
achieve an organisation's
success through
manipulating the business
process which consists of
operation and
management processes.

The impact of IT is closedly
tied to an organisation's
business strategy.
Consequently, measures of
IT impact should be closedly
related to the strategic goals
for which the technology was
deployed .

There are three main effects
of IT investment on the
organisation : automational
effects, informational effects,
and transformational effects.
Each of the intermediate
effects is complementary in
creating the impact of IT .

Bergeron and
Raymond
(1995)

Strategic orientation of the
firm combined with IT
application create links to
achieve the organisation
performance.

Strategic orientation of the
business influences IT
application . Both , individually
or together, link to the
organisation performance.

The relationship between IT
application and business
performance is stronger
among organisations that
have a stronger strategic
orientation.

Soh and
Markus
(1995)

Assessment IT impact on
organisation performance
follows a linear path .

IT expenditure could become
IT assets if it uses for long
time . IT assets then wil
generate IT impact that eads
to organisation performance.

The contribution of IT to
business value can be
grouped into three stages: IT
expenditure, IT assets, IT
impact and organisation
eerformance.
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4.5.1. Generalised Two-Stage Model
Previous studies that attempted to analyse the impact of IT investment on
the organisation performance were based on a wide variety of different
concepts and methodologies such as found in Weill (1992), Loveman
(1994), Dos Santos (1994) and Iliff (1994) . They also posited different
kinds of causal relationships to describe the impact of IT investment on the
organisation.

Barua et a/.(1995) developed an alternative model to measure IT impact on
organisation performance.

Figure 4.3 provides an illustration of Barua's

model .

Figure 4.3. Generalised Two-stage Model
(Barua et al. , 1995, p. 8)
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The model combines the value chain framework of Porter (1985) and the
input-output concept found in microeconomics theory in order to provide an
IT impacts analysis.

Barua et a/.(1995) employed the producti on functi on
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concept in order to describe the process of transforming input into an
output. Then, they posit a process model using the concept of marginal
costs of input and marginal revenue of output. The methodology involves a
two-stage analysis of intermediate and higher level output variables that
also accounts for industry and economy wide exogenous variables in
tracing and measuring IT contributions. They thus create a framework with
a process-oriented model of the enterprise.

The basic thesis of the Barua study is that the primary impact of IT on
organisation performance can be measured at the operational levels of the
firm or close to the site where the IT is implemented. These impacts may
then be traced through a chain of relationships within the organisational
hierarchy to reveal higher rank impacts on strategic levels of an
organisation.

Barua used secondary data, produced by the Strategic Planning Institute
on IT and non IT purchase to validate the construct model. These data
cover 60 strategic business units (SBU) operating in the U.S. and Western
Europe. Nearly all of these SB Us are in the manufacturing sector. Their
approach is to pool time series and cross-sectional data using a panel
format for exercising linear regressions. The study reveals significant
positive impacts of IT investment occur at the intermediate level which
include: capacity utilisations, inventory turnover, relative quality and new
products.
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However, the model has a limitation in describing the influence of different
types of IT investment and management strategies on improving
organisation performance. The focus on manufacturing industry was also
limit the applicability of the model into other industry. The model also do
not consider the time lag between IT expenditure and organisations
performance.

In conclusion, the model describes the use of process oriented to measure
the impact of IT investment on organisation although it may limit into
manufacturing industry. The applicability of the Generalised Two-Stage
model into financial and other services industries requ~res a substantial
adjustment on its assumption in using the model.

4.5.2. Three Dimensions of IT Impact Model
Mooney et al. (1995) developed a process oriented conceptual framework
to assess the impact IT investment as illustrated in Figure 4.4.

Their study

is based on the thesis that organisation performance can be generated
from IT investment through its impacts on intermediate business processes.
Such intermediate processes include the range of operational processes
that comprise a firm's value chain and the management processes that
comprise information planning, coordination and control.
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Figure 4.4. Three Dimensions of IT Impact
(Mooney et al., 1995, p. 22)
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They propose that IT can have three different but compl ementary effect on
business process: automational, informational, and transformational. The
first refers to the efficiency perspective of value derived from IT
expenditure. Within this category, the value derives primarily from impacts
such as productivity improvement, labor saving, and cost reduction . The
second refers to the ability of IT to collect, store, process, and di sseminate
information. The value emerges from improved decision quality, employee
empowerment and enhanced organisational effectiveness. The third refers
to the value of IT deriving from its ability to facilitate the process of
transformation or competitiveness. The manifestation of the val ue here can
be found in such measures as reducing cycle times, improving
responsiveness, downsizing, and service or product enhancement as a
result of reengineering business process. 14

14

Reengineering refers to fundamentally redesigning how an organisation works and
generally using IT as an integral part of operations.
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However, the model has a limitation on describing a clear path should be
followed to generate impact from investment in IT. Multiple interactions in
the intermediate process affect the complexity in measuring the impact of
IT investment. Consequently, it reduces the applicability of the model into

II'

i
i

the present study.

4.5.3. Strategic Orientation Model
Bergeron and Raymond (1995) analyse specific conditions, namely the
strategic orientation of the business and the strategic management of IT, to
show the contribution of IT to the bottom line as shown in Figure 4.5. They
argue that organisation performance can be achieved

If IT management is

linked into strategic orientation.

Figure 4.5. Strategic Orientation Model
(Bergeron and Raymond, 1995 p. 169)
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They conducted an empirical study involving 126 business firms to validate
a research model linking strategic orientation and IT management to
organisation performance. Using both a perceptual growth and profitability
and objective measure of performance (ROA), they found evidence for the
strategic conditions under which IT contributes to the bottom line. The
main thrust of their findings is that ultimate performance is achieved by
firms that combine a strong strategic orientation with a strategically
oriented IT management.

However, the strategic orientation model carries general description of
variables that influence on the organisations performance. The model also
does not clearly explain the path on how investment in IT generates the
impact on organisations. The general description of the variables has limit
the applicability of the model into the present study.

4.5.4. Ellipses Model
Soh and Markus (1995) developed the ellipses model to increase th e level
of understanding of how and when IT investment generates impact that
lead to improve organisation performance as shown in Figure 4.6. They
argue that assessment of their model requires an understanding of the
interaction process between IT and organisation.

The underlying asumption is the interaction process follows the value chain
that consists of three sub processes: the model that links IT expenditure to
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IT assets; the model that links IT assets to IT impact; and the model that
links IT impacts to organisation performance. The chain of three different
process models in IT impact is shown as a series of ellipses on the model.

Figure 4.6. Ellipses Model of IT Impact
(Soh and Markus, 1995, p. 37)
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The complete process oriented model of Soh and Markus (1995) works in
sequence: organisational spending on IT, subject to the varying degrees of
effectiveness during the IT management process, obtains IT assets;
quality of IT assets, if combined with the process of appropriate IT use,
then yields favorable IT impacts; favorable IT impacts, if not adversely
affected during the competitive process, lead to improved organisational
performance.

The first process, the IT conversion process, represents the level of
achieving efficiency from IT expenditures. They stated that IT expenditures
are a necessary, but not sufficient, condition for producing IT assets. The
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optimal condition occurs because not all organisations are able to convert
their IT expenditure into IT assets in the same manner. The "process" by
which an organisation converts IT expenditures into IT assets is termed "IT
management."

The second process, the IT use process, represents the way of integrating
IT assets (technology and skills) into the IT impacts in such ways as to
produce new product or services, better decision making, redesigned
business process, and improved coordination. The determining factor to
convert IT assets into IT impacts is appropriate use of IT. However, quality
of IT assets are considered as necessary, but not sufficient, for IT impacts
to be generated. A greater use of IT does not necessarily lead to more or
better impacts.

The third process, the competitive process, represents the final objectives
of IT investment. Some recent empirical studies of IT and organisational
performance try to move from a limited measure using financial
performance indicators, to a broader view of performance that reflects
multidimensional indicators, such as customer satisfaction, market share
and productivity (Willcocks, 1994; Hares and Royle, 1994).

The argument for shifting to a broader concept for measuring the impact of
IT investment is because of linkage of IT application in the organisation
(Loveman, 1994). The complexity of measuring the impact derived from IT
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investment invites a proper use of a capital budgeting method in dealing
with quantifying impact such as customer satisfaction and faster new
product development.

In summary, the ellipses model can be interpreted as a synthesis of the
process oriented approach which describes how investment in IT generates
impact on organisation. The three chain processes in the model indicate a
considerate effort in measuring the impact of IT investment on organisation
performance.

4.6. CONCLUSION

Recent development in measuring the impact of IT investment on
organisation invites alternative approaches toward theory development in
the area of information systems. The use of a process oriented approach
provides clear match to the questions of how organisations utilise IT to
generate impact and how to measure the impact of investment in IT.

Comparative assessment of studies that use a process oriented approach
indicates a limited consensus on how to measure the impact of IT
investment. However, the ellipses model provides a comprehensive
framework that can be used to identify the link between IT expenditure and
organisation performance. Application of the model for measuring the
impact of EFTPOS on branch banking will be discussed in the next chapter.
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CHAPTER 5

The Development of the Research Model

5.1. INTRODUCTION
This chapter outlines a research model that will be used as a framework to
explain how investment in EFTPOS generates the impact on branch
banking. The research model which is originally developed by Soh and
Markus (1995) is a comprehensive process oriented approach to explain
how investment in EFTPOS generates the impact on bcanch bank
performance.

15

However, this study focuses on understanding a subset of

the model mainly to describe the path between the EFTPOS assets and the
EFTPOS impact.

The reason for describing the path between the EFTPOS assets and its
impact on branch bank is because th is particular subset of the model is not
clearly defined. Therefore , a valid explanation on the intermed iate process
of the model is important because investment in EFTPOS is considered as

a necessary but not a sufficient condition , for the impact to be generated .
1

A g,reater use of EFTPOS not necessarily leads to more impact on bank

b;fanc h.es.16
15

Th is argum1ent is derived fro m a compa rative assessment on selected models using a
process theory , for example Wet ll (1,9:92) , Barua et al. (1995) and Berg:eron and Raymond

(1 995).
16

The statement reflects that a contingency situation is appl ied t o investment in EFTPOS.
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The remainder of the chapter is organised as follows. The next section
briefly considers description of the research model. The discussion then
focuses on describing the EFTPOS assets and the EFTPOS impact. The
last section of the chapter is a conclusion.

5.2. DESCRIPTION OF THE RESEARCH MODEL
As discussed in Chapter 4, Soh and Markus (1995) model is a
representation of comprehensive process oriented approach for
transforming IT investment into organisation performance. A general
description of IT investment suggests the applicability of the model into
individual system such as EFTPOS. This because EFTPOS can be
considered as infrastructure investment for banks to provide retai l banking
services.

The underlying assumption of the research model is that investment in
EFTPOS follows the value chain process that consists of three sub
processes: the model that links between investment in EFTPOS and
· EFTPOS assets; the model that links between EFTPOS assets and the
impact of EFTPOS; and the model that links between the impact of
EFTPOS and branch bank performance. Figure 5.1 shows the complete
research model that will be used in the study.
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Figure 5.1 The Research Model.
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The research model works in sequence: (1) investment in EFTPOS, subject
to the varying degrees of management process in banks, obtains EFTPOS
assets; (2) the quality of EFTPOS assets, if combined with the process of
appropriate use, then yields favorable EFTPOS impacts; (3) favorable
EFTPOS impacts, if not adversely affected during the competitive process ,
lead to improved branch bank performance.

Particular interest in this study is describing a conversion process of
EFTPOS assets into EFTPOS impacts on branch bank. The focus on the
intermediate process is necessary because confusion still exists about the
exact form of relationships between the constructs as noted earlier.
Previous studies on IT investment, such as Weill (1992) and Barua et al
(1995) do not clearly explain how the central process occurs and what
constitutes appropriate use of IT to generate impacts on organisations.
The use of the model implies that the amount of EFTPOS expenditure,
which become EFTPOS assets, bears no direct relationship to subsequent
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EFTPOS impacts. The important factor in generating the impact on branch
bank is the use of EFTPOS. Accordingly, investment in EFTPOS is
considered as a necessary but not as a sufficient condition for generating
impacts that lead to branch bank performance.

The second process in the model is also the most uncertain since there are
many parties involved in defining the appropriate use of EFTPOS . As
discussed in Chapter 2, each party has a particular interest with their
investment in EFTPOS. As it occurs on most IT investment, the decision
to invest in EFTPOS is made in the context of uncertainty over current and
future market environments , organisation change and improvements in the
technology available for purchase in subsequent periods. The process of
creating EFTPOS impacts is also affected by the internal characteristics of
organisations, such as organisational structures, size and culture. A
description of how EFTPOS assets links to EFTPOS impact will be
discussed below.

5.2.1. Description of EFTPOS Assets
EFTPOS systems can be considered as infrastructure of the bank to deliver
its services. The EFTPOS system which includes hardware, software and
communication network cannot be easily separated from the interaction
with other soft infrastructure

17

components in the bank, such as employee

ski Ils and expertise.
17

Soft infrastructure refers to accumulated experiences of people in banks especially in
managing many activities related to IT investment.
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However, EFTPOS systems is necessary but not sufficient to generate
impact on branch bank performance. The impact of EFTPOS depends on
how the banks use the technology to interact with other parties involved in
the system, such as merchants and the cardholders. The banks may use
EFTPOS to build networks of merchants to improve services in handling

I'

retail payment transactions. Similarly, the banks may also use EFTPOS to

,1

improve their customer services.

5.2.2. Description of EFTPOS Impacts
The assessment of EFTPOS impacts relates to expected results of IT
investment. As discussed in Chapter 3, it is believed ttfat the reasons why
banks invest in EFTPOS are because of three potential impacts: efficiency,
effectiveness and competitiveness. Details for these types of impacts on
branch banks are discussed below.

5.2.2.1. Efficiency Impact
Efficiency impact relates to the effort banks to maximise the output from
resources spent on EFTPOS. This can be achieved through improved
reliability of the EFTPOS system to guarantee processing and transfer of
payments among parties (Clarke and Walters, 1989). EFTPOS reliability
refers to the ability of the system to provide a continuous service so that
the banks, the merchants and the cardholders can rely on it.
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From the bank viewpoint, reliability of the EFTPOS system is necessary to
ensure that the mechanism of payment transactions have an impact on

t

efficiency of bank branches. The volume of paperwork that has to be
handled in connection with cash and paper-based payments may be
substantial and the EFTPOS may have the capacity to reduce paper work
significantly (Frazer, 1985). Consequently, payment transaction through
EFTPOS will reduce processing costs by eliminating the large volume of
credit card vouchers and cheques. Reducing processing costs are likely to
be achieved because banks receive EFTPOS transactions in an electronic
format and thus avoid the business of handling, encoding, processing and
archiving cheques and credit card vouchers (Chorafas,=1987).

Another efficiency impact of EFTPOS can be gained through reducing the
quantity of cash held in the branch (Clarke and Walters, 1989). The
transaction through EFTPOS may reduce the quantity of cash required to
be held in bank branches by providing an alternative to making large cash
payment (Walters, 1991 ). Therefore, the installation of EFTPOS increases
the level of security of branch bank and decreasing the interest foregone .

From the merchants viewpoint, the installation of EFTPOS has an impact
on efficiency by reducing the handling costs of cash payment, as well as
increasing the ease and safety of transferring a large amount of cash, from
the merchants to the banks. Therefore, reliability of EFTPOS equipment,
line access, processing transactions and technical support becomes

Page 78

The R esearch Model

important aspects for merchants to achieve the level of efficiency of
transactions through EFTPOS.

However, merchants have concerned with reliability of these aspects
because of the potential risks in joining into EFTPOS networks which may
affect on efficiency. Kirkman (1987) discussed some major risks in relation
to joining on electronic funds transfer network. The possibility of system
disruption at the main processor can have a substantial impact on the
merchants sales activities, such as stopping authorisation of the
transactions.

Another major risk relates to the magnetic stripe on cards

18

,

as the use of

ATM cards expands to the point-of-sale at merchants' counters. The major
problem with magnetic stripe cards is the ease with which they can be read,
altered, erased or counterfeited (Walters, 1991 ). Merchants can be
affected by the loss of income from possibility of extracting magnetic stripe
information. Consequently, the existence of risks from installing EFTPOS
may affect on reducing the level of efficiency because merchants still
require to maintain transactions' details as a back-up.

5.2.2.2. Effectiveness Impact
Effectiveness impact relates to achievement business objective from
investment in EFTPOS. As discussed in Chapter 3, the focus of banks

18

The magnetic stripe contains characters that can be used to access information
regarding the cardholder.
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investment in EFTPOS follow a general pattern for investment in IT that is
shifted from cost saving to making money. The structure of fees and
charges on EFTPOS indicates that banks attempt to generate income from
investment in EFTPOS. Consequently, effectiveness impact can be seen
from how well investment in EFTPOS contributes to generating income for
the banks.

Effectiveness impact can also be identified to any activities that add value
to the branch banks (Gatian, 1994). In more specific, effectiveness impact
can be achieved if investment in EFTPOS contributes to positive change
behaviour of the branch bank such as improved produc;tivity.

From the banks' viewpoint, investment in EFTPOS may have an impact on
branch bank by improving customer service at the front office. The banks
may allocate the time saving derived from transaction processing through
EFTPOS to improve the quality of their staff in providing services to
customers. Therefore, investment in EFTPOS is expected to have impacts
on increasing the number of business accounts in the banks and increasing
the amount of their attention to personal accounts.

From the merchants' viewpoint, effectiveness impact can be identified from
the merchants' intention to accept EFTPOS transactions replacing cash
and paper-based payment transactions. This provides customers'
convenience in payment transactions. The installation of EFTPOS may
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also influence on increasing the volume of customers' impulse buying in the
store. Consequently, the installation of EFTPOS may generate more
business transactions.

5.2.2.3. Competitiveness Impact
Competitiveness impact relates to enhancing the functionality of investment
in EFTPOS to support strategic orientation of the banks. This includes
measuring the impact of changing the way of banks interact with merchants
and customers. Therefore, identification competitiveness impact of
EFTPOS is complicated.

From the banks' viewpoint, competitiveness impact can be associated with
increasing the level of attractiveness of branch bank. This implies
investment in EFTPOS may have an impact on increasing the number of
business accounts as well as personal in the branch bank.

From the merchant viewpoint, improving the quality of the business
relationship between branch bank and merchants, for example , is one of
competitive impact of EFTPOS (Howcroft and Lavis, 1986). This can be
identified from changes in the merchants' banking practice such as the
number of accounts held in the branch, frequency of visits to the branch
and the use of bank products or services.
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Another competitiveness impact relates to improving the quality of bank
services to meet customers' demands as well as employees morale in
handling various banking products. Measures of this impact category
include the ability banks in providing loan/overdraft facilities, general
I

Iii

account enquiries, counter services and advice regarding banking
products.

In summary, the impact of EFTPOS can be classified into three categories:
efficiency, effectiveness and competitiveness. Although measures of
impact can be identified, it may be difficult to separate one impact to the
other. Table 5.1 provides a summary the impact of EFTPOS.

Table 5.1 A Summary the Impact of EFTPOS
Efficiency

Effectiveness

Competitiveness

Reduce the amount
processing transaction
costs

Improve the quality of
customer service

Increase more business
accounts in the branch

Reduce quantity of cash to
be held in the branch

Improve the volume of
business transactions in the
bank

Changing merchants'
banking habits

5.2.3. Description of performance variables
The concept of performance in this study refers to ultimate outcome from
investment in EFTPOS. A view of organisation as goal-seeking entities will
be used to identify successfully of goal accomplishment from investment in
EFTPOS. Banks intend to achieve strategic goals of optimum benefits
derive from the latest technology on retail delivery of bank services
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(Harrop, 1991; Clarke, 1992). Consequently, it may not always be feasible
to quantify all performance measures of investment in EFTPOS.

The ultimate outcomes of general IT investment have usually been
measured by common financial indicators, such as return on assets (Weill,
1992; Bergeron and Raymond, 1995; Barua et al., 1995), growth and
profitability (Weill, 1992; Bergeron and Raymond, 1995; Brown et al.,
1995), and market share (Barua et al., 1995). However, Willcocks ( 1994)
argues that the more appropriate measures of IT investment include a
combination of both financial and non-financial measures. He suggests it
is first necessary to establish appropriate measures in financial or
quantified terms wherever possible, but recognising the limitations of these
measures, some measures that are subjective and qualitative in nature can
also be employed. The underlying assumption of this principle is that as
organisation performance is a multi-dimensional contruct, monetary return
is not the sole basis on which IT investment decisions should be made
(Hares and Duncan, 1994 ). The monetary value can only be associated
with meaures at the operational level of the organisations.

Similarly, if the investment in EFTPOS is directed towards the fulfillment of
strategic goals, then the performance measures may include combinations
of objective and subjective or perceptual measures. The objective
performance measures, which normally in quantified terms will include
measures such as growth (deposit and lending) and profitability measure
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(Return on Assets). The subjective performance measures will include
improved customer satisfaction and increased employee morale.

5.3. CONCLUSION

The research model, developed by Soh and Markus (1995), can be seen as
a comprehensive theoretical framework for measuring the contribution of IT
investment on an organisation performance. This study uses the model as
a framework within which to consider the possible impact of EFTPOS on
branch banking from both the banks' and merchants' views.

Focus on measuring the impact deriving from investment in EFTPOS
implies that the study eliminates the elegance of such model making direct
connection between EFTPOS expenditure and the ultimate performance.
The direct connection's model is claimed to do little to focus on where
investment in EFTPOS may generate impact on branch banking .

Validation of the research model requires data from both banks and
merchants related to the installation of EFTPOS. The next chapter will
discuss the research design and data collection . This includes general
research approach, development of survey instruments and
representativeness of data.
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CHAPTER 6

Research Design and Data Collection

6.1. INTRODUCTION
The previous chapter discussed the general research model used in the
study. The research model, which was originally developed by Soh and
Markus (1995), is a general model for describing the IT impact on
organisations' performance. This study uses the model as a framework
within which to consider the possible impact of EFTPOS on branch banking
from both the banks' and merchants' view. In particular, this chapter
describes the research design by which answers are sought to the
research question developed in Chapter 1: How does the installation of
EFTPOS have an impact on branch banking? The main research question
then can be divided into two sub research questions: [1] How do merchants
perceive the impact of EFTPOS on their branch banking? [2] How do bank
branch managers perceive the impact of EFTPOS on their branch 's'
activities?

The remainder of the chapter is organised as follows. Section 6.2 outlines
the general research approach. Section 6.3 describes the design of the
survey instruments. Section 6.4 describes the sampling process and
considers the likely representativeness of the data obtained.
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6.2. RESEARCH METHOD

The complexity of the research questions, the availability of data and the

t

timing of data collection are the major factors in selecting a research
approach. The installation of EFTPOS embraces both internal and external
aspects of organisations that increase the complexity of the study. There is
little data currently available for EFTPOS related activities, events and

l
I

II!
I

attitudes from either bank or merchant perspectives. These circumstances
indicate the need for an exploratory approach.

The nature of the research questions deals with the opinions and
experiences of both merchants and bank branch managers. Several datacollection methods were considered for this purpose: experiment, field
research and survey (Babbie, 1995). Experiment is unsuited to such an
exploratory investigation. Field research is especially appropriate when
attitudes and behaviour can be best understood within their natural setting.
Field research usually combines literature searches and multiple case
studies to identify significant variables and their relationship in problem
situations. Surveys are suited to eliciting opinions from large numbers of
either individual or groups (D.A. de Vaus, 1995).

This study adopts a survey method to address the large number of issues
and observations for val id analysis of both bank branch managers' and
merchants' perceptions of the impacts of EFTPOS. Pilot indicated that
surveys were the best method to capture the perceptions and experiences
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of both merchants and bank branch managers. Mail questionnaires were
preferred to interviews because they offered greater efficiency in reaching
the large number of target respondents. Survey questionnaires have also
become the major mode of empirical research in wide variety of social
science disciplines and their associated applied fields (Rossi et al, 1983).

Separate survey instruments were designed for bank branch managers and
merchants. The questionnaires were intended to mirror the bank
managers' perception relative to merchants' perception on important
issues.

Branch managers were targeted as bank respondents because

they have oversight of branch banking and the interfac~ between banks
and small merchant account holders.

Two critical elements in conducting surveys of this type are the
development of survey instruments to best capture the desired type of data
for the analysis and the selection of an appropriate sample for the study.
Both issues are discussed in the following sections.

6.3. THE DEVELOPMENT OF SURVEY INSTRUMENTS
Three types of questions are used in the questionnaires: open-ended,
categorisations and scales. Open-ended questions mainly avoid leading
responses and problems of incomplete lists of options. The major
disadvantages of using open-ended questions are difficulties in
interpreting, coding and analysing the answers. This type of question was
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used where it was considered most important not to lead respondents; for
example, merchants were asked what were their main reasons for originally
installing EFTPOS.

Closed categorisation questions were used to limit the variety of responses
on particular issues. This was done to ensure that particular attributes of
respondents and their environments were collected. Some questions
included an "other" option in order to provide for the possibility of
unanticipated categories. Demographic profile for respondents coud be
efficiently collected using closed questions. This type of question was
used, for example, to categorise merchants according tQ their main
business. There were six options: supermarket, department store,
business services, groceries, specialty store and other. The third type of
question used five point Likert scales to investigate the level of agreement
or disagreement on a particular issue. For example, Likert scales were
used to question the respondents' experience ·in installing EFTPOS and
what kind of impact that has had on them.

6.3.1. The Merchant Survey
The questionnaire sent to merchants consisted of four parts: background
information, details regarding the installation of EFTPOS, reasons for
adopting EFTPOS and impact of EFTPOS on the business. The section on
demographic details was placed in the first part of the questionnaire
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because it also identified EFTPOS adopters and non-adopters. The
questions included the main business, the repondents' current position in
the business and the number of staff employed. There were also questions
regarding the type of customers' credit provided by the merchants, the
extent of EFTPOS facilities and non-adopters' reasons for not installing
EFTPOS.

The second part of the merchants' questionnaire dealt with the installation
of EFTPOS. It sought information regarding the decision to install EFTPOS
and the familiarity of merchants with the use of other existing and
prospective electronic payment systems.

The third part of questionnaire sought information regarding merchants'
reasons, the role of the bank branch and the influence of other parties on
the decision to install EFTPOS.

Questions regarding main reasons for

installing EFTPOS used open-ended questions whilst the influence of other
parties used scales.

The last part of merchants' questionnaire sought information regarding the
impact of EFTPOS on the business. It particularly questioned merchants'
banking experiences and perceptions after installing EFTPOS. It also
questioned salient aspects of the businesses' operations, including the
number of cheque transactions and card transactions, and costs
associated with handling sales transactions changed.
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6.3.2. Description of Measures in Merchant Survey

Twelve questions in the merchant questionnaire sought measures of the

t

impact of EFTPOS on branch banking. Table 6.1 lists the measures and

,~:

their abbreviations used in the analysis. Measures of impact were derived
literature as discussed in Chapter 3. Four variables measured the
reliability of EFTPOS infrastructure: TECHNICAL, EQUIPMENT, LINE and

I

Ill

PROCESS.

Each variable reflects an important aspect of efficiency for

processing transactions through EFTPOS. Problems with the reliability
variables may affect the merchants' revenues and perceived costs of using
the facility.

Table 6.1. Variable and its Abbreviation for Merchants
Variables

Abbreviation

............................

Reliability of technical support for EFTPOS

TECHNICAL

Reliability of EFTPOS equipment

EQUIPMENT

Reliability of line access

LINE

Reliability of processing transactions

PROCESS

Changes in the number of cheques transactions

CHG_CHEQ

Changes in the number of credit cards transactions

CHG CARD

Changes in the number of cash transactions

CHG CASH

The quality of business relationship with merchants

BUSREL

The quality of advice regarding other banking product

ADVICE

The quality of counter service

COUNTERQ

The quality of general accounts enquiries

ACCOUNT

The gualit~ of bank service on loan/overdraft

LOAN

Three variables measured the impact of EFTPOS on payment transactions
on merchants: CHG- CHEQ, CHG- CARD and CHG- CASH. As will be
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discussed in Chapter 8, changes in the number of cheques, credit cards
and cash transactions can be considered as imperfect substitution of
EFTPOS.

Five variables measured the merchants' experiences with the quality of
bank services: BUSREL, ADVICE, COUNTERQ, ACCOUNT and LOAN.
I

l,li

As will be discussed in Chapter 8, increasing or decreasing the level of
these variables may influence merchants' satisfaction or disatisfaction
regarding particular bank products or services.

6.3.3. The Bank Branch Survey

The questionnaire for bank branch managers consisted of two parts:
background information and the impact of EFTPOS on branch banking.
The first part of the questionnaire sought a demographic profile of the bank
branch. This information included the branch managers' experience in
managing the branch, the proportion of their business customers and the
branch staffing details.

The second part of the questionnaire sought information regarding the
branch managers' opinions concerning the impact of EFTPOS on various
aspects of branch banking . These included the potential impacts on staff,
customers, products, internal activities and future retail payment media.
This section mainly used Likert scales. Open-ended questions were used
for the impact of EFTPOS on internal activities.
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6.3.4. Measures of Impact in Bank Branches Survey

Fifteen questions in the survey of the bank branches sought to measure the

t

impact of EFTPOS on bank branches activities. These questionnaires

r

were designed to reflect the bank branch managers' perception of EFTPOS
on branch banking. As noted earlier, branch managers' view on EFTPOS
was important for the study because they have oversight of bank branches'
activities. Table 6.2 lists the measures of impact in bank branches survey
and their abbreviations.

Table 6.2. Variables and its Abbreviations for Bank Branches

Descriptions

Abbreviation

Attracting business accounts to the branch

AT BUSAC

Attracting more business from business customers

AT MBUS

Amount of attention to personal customers

AT PACC

Availability of cash withdrawals

AV CASH

Improved public awareness of banking products

AWARENESS

Competitive cost of credit card transactions

COST CC

Improved services for merchants competition

MER COMP

Merchants' interest to adopt new technology

MERCHANT

Perceived system reliability

PERCEIVE

Public demand for using the payment technology

PUB DEMAND

Staff skills in various of non loan banking products

STAFFS KILLS

The eroeortion of staff hours spend in trainin9

TRAINING
,.w=======

.~ -

6.3.4.1. Impact on Bank Services
As discussed in Chapter 3, one of the reasons for banks invest in EFTPOS
is to improve customers service.

Four variables identify the impact of

EFTPOS on bank services: availability of cash withdrawals, competitive
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cost of credit cards, merchants' competition and merchants' interest to
adopt new technology. The availability cash withdrawals through EFTPOS
combined with competitive cost of credit cards' transactions may improve
bank services on merchants. Similarly, the increasing level of merchant
competition and merchants' interest for adopting new technology may affect
on improving bank services through EFTPOS.

l
1•'

6.3.4.2. Impact on Usefulness
Four variables identify the usefulness of EFTPOS on branch banking:
AT_PACC, AWARE, P_DEMAND and PERCEIVE. AT_PACC refers to the
amount of attentions of branch managers to personal accounts. This
variable is important aspect of usefulness of EFTPOS because it reflects
the personal customers' banking habits. AWARE refers to improved public
awareness of banking products. The increasing level of public awareness
may indicate the acceptence of banking products. P_DEMAND refers to
increasing public demand on EFTPOS, while PERCEIVE refers to perceive
system reliability. Both variables are important measures of acceptance of
EFTPOS.

6.3.4.3. Impact on Bank Branches Attractiveness
Four variables in the study identify the impact of EFTPOS on bank branch
attractiveness: AT- BUSAC, AT- MBUS, STAFFSKILLS and TRAINING.
STAFFSKILLS is intended to identify the change of the counter staffs' skills
in a wider range of non-loan banking products. TRAINING is intended to
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identify changes in staff hours spent in training. AT_BUSAC refers to
attracting business accounts to the branch, while AT_MBUS refers to
attracting more business from existing business customers as a result of
EFTPOS. As discussed in Chapter 3, the bank branch attractiveness
variables are intended to relate to increasing the level of effectiveness as
well as competitiveness of banks.

6.3.5. Assessment Validity of Survey Instruments

There are general concerns regarding the internal and external validity of
the surveys. Internal validity is the degree to which the results of the study
can be relied upon as being correct and external validity is the degree to
which the study can be generalised to the relevant populations of
merchants and banks.

The maintenance of the internal validity of survey instruments was sought
through a careful process of identifying variables. The process began with
informal discussions with three bank branch managers and one merchant
service manager of major bank. Preliminary discussions were also
conducted with three selected merchants who had EFTPOS installed.
These preliminary discussions provided a basis for designing the survey
instruments.

The selected bank branch managers also agreed to participate in a pilot
test of the initiatial bank branch questionnaire. A similar process for pilot
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testing was applied with the cooperation of the selected merchants. As a
result of the pilot tests, some modifications were made on the
questionnaires, especially with respect to the formatting and phrasing of
the questions, to clarify the intention of the question.

To enhance the external validity of the survey, the sample selection is
important.

Details on sample selection are discussed in the next section .

The final questionnaires were mailed to specific individuals wherever
possible. In cases where there was no contact name available, the
questionnaires were addressed to "the manager." The questionnaires
assured respondents of their anonymity. Post-paid envelopes were
provided for returning the completed questionnaires.

6.4. THE RESPONDENTS
6.4.1. Description of Population
As described in Chapter 2, there are four specified parties included in
EFTPOS transactions: EFTPOS providers, banks, merchants and
customers.

Merchants and bank branches operating in the ACT and

adjacent NSW areas were drawn as samples. The selection of the target
groups was based on the ease of access to the target groups and costs.
Sampling design is consequently nonprobabilistic. The disadvantage of this
was the possibility of systematic bias which means sample error was not
distributed randomly.
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Table 6.3 describes the population of small businesses by industry division
for both Australia and the ACT/NSW, based on the Australian Bureau of
Statistics (1993).

19

Table 6.3. Small Businesses by Industry (0/o)

................

Industry Division

Australia

ACTINSW

Mining

0.3

Manufacturing

8.7

0.3
9.2

Construction
Wholesale trade
Retail trade
Transport and storage
Finance and property
Community services

19.2
6.6
20.0
7.0
17.0
9.5

9.2
9.2
26 .7
3.9
20.1
10.0

...Recreational .&.. personal ..services ........................... 1.1. 7.........................1.1_.4 ..
Total
100.
100
....... ....... . .............................................................
Source: Small Business in Australia , ABS (1993)

The ACT/NSW and the national comparison show inconsistent proportions
of small businesses among industry divisions except for mining , community
services and recreational industry divisions. The ACT/NSW profile has
larger proportion in retail trade, wholesale trade and finance industry
divisions, and it has less in construction and transport. This implies that
the samples representative of the region may not be generaliseable to the
national population without adjustments for industry differences.

As discussed in Chapter 2, EFTPOS was developed to provide electronic
payment systems at the point of a sale transaction , suggesting it is most

19

The reason for combining the ACT and NSW statistics is because classifications of
small businesses for the ACT are not available .
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likely to be used in retail businesses. Therefore, the population of retail
businesses was targetted for surveying. Consequently, it is necessary to
consider the representativeness of merchants' sample. This is discussed
later in this chapter. Table 6.4 provides a breakdown of small retail
businesses in Australia by industry subclassifications.

Table 6.4. Subclassifications of Retail Businesses (0/o)
ASIC
Code

Description

% Business
Units

481

Department and general store

0.0

484

Clothing, fabrics and furniture stores

485

Household appliance and hardware stores

8.9

486

Motor vehicle dealers, petrol, tyre retailers

25 .1

488

Food stores

33.3

489

Other
............. retailers

18.7

14.0

Total

100

Source: Small Business in Australia, ABS (1993)

Food retailing is the largest category. The types of businesses in the food
retailing sub-group range from supermarkets to restaurants. The second
largest retail industry sub-group is motor vehicle services , which includes
automotive fuel, automotive electrical services, tyre retailers, and
automotive repair services. 20

° Clothing and soft good retailing include business types such as clothing retailing,

2

footwear retailing, fabrics, furniture, floor coverings, domestic appliance and domestic
hardware. "Other retailers" includes pharmaceuticals, antiques, garden supplies, florists ,
jewelry, sport equipment, toys, newsagent, photographic equipment and marine
equipment.
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6.4.2. Sample Design
This section discusses the approach of sample selection for merchants and
bank branch. The assessment of the sample representativeness for both
bank branch and merchant is also provided.

6.4.2.1. Merchants Sample
Five hundred merchants were selected from three main sources: the

membership directories of the ACT Chamber of Commerce, the
Queanbeyan Business Council, and the Telecom Yellow Pages. The first
two sources consisted of businesses that voluntarily list on the databases.
Another 200 businesses were drawn from Telecom Yellow Pages. Samples
were selected based on the similarity of businesses with the previous
databases.

6.4.2.2. Bank Branch Sample
Bank branch managers were approached individually and through district
or area managers. These included all major banks and regional banks
operating in the target regions. Multiple approaches were made to reach
branch managers because banks had different policies regarding
participation in the research project.

Twenty bank branches responded to the survey. Four banks declined to
participate in the study. These were three major banks (Commonwealth
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Bank, NAB and Westpac) and one regional bank (Advance Bank). This
imposes obvious limits on the generalisability of bank manager responses .

6.4.3. Sample Representativeness
6.4.3.1. Merchants' Sample Representativeness

Of the 700 hundred selected merchants, 291 responded , yielding a
response rate of 41 per cent. This is slightly higher than the mail survey
response rates reported for many IT studies, which were usually around of
30 - 35 per cent; for example see Fink (1996), Weber and Pliskin (1996) .

The merchants' sample is described in Table 6.5 by main business,
position of respondents in the business and the number of employees. The
"other retailers" classification (34 per cent) can be broken down into
general retailers (5.8 per cent); household equipment repair (6 .8 per cent) ;
hotel (5.1 per cent), pharmacy (2.7 per cent) , jewelry (2.7 per cent) and
garden supplies (3.7 per cent).
The largest homogeneous group is clothing and furniture stores (17.8°/o) ,
followed by household appliances and hardware stores (16 .8%) and food
stores (9.3°/o ).

Compared to the national and state industry profiles described in Table 6.3
the demographic profile of the merchants' sample over represents retailin g
(88.6 per cent). The smaller number of manufacturing (3.4 per cent) , and
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recreational and personal services (8. 0 per cent) are consistent with the
general perception of the ACT region as having a relatively small industrial
base. Such regional differences may influence merchant attitudes, but this
can not be evaluated.

Table 6.5. Demographic Data of Merchant Sample

............................................
Sample

% of
Sample

Department and general stores

17

5.8

Clothing, fabrics and furniture stores

52

17.8

Household appliance and hardware stores

49

16.8

Motor vehicle dealers, petrol, tyre retailers

14

4.9

Food stores

27

9.3

Other retailers

99

34.0

Manufacturing

10

3.4

Recreational and personal services

23

8.0

291

100

Sole owner

98

33.7

Manager (non owner)

65

22.3

111

38.1

17

5.8

291

100

1 - 5

220

75.6

5 - 25

62

21.3

>25

9

3.1

291

100

Business Profile
Main Business:

Overall
Position in the Business

One of the owners
Other

Overall
Number of Staff

Overall
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This may limit the ability to generalise from the merchants' views to the
larger ACT/NSW or national populations of merchants.

Because the

sample is not representative on an industry basis, any industry biases in
the response will need to be taken into account when attempting to
generalise from the sample results.

6.4.3.2. Bank Branch Sample Representativeness

Assessing the representativeness of the bank branch sample is relatively
difficult because of the reluctance of banks to participate in the study and
the limited published data regarding bank branches. The only available
pub Iished data are the number of bank branches and the average number
of employees per branch.

Table 6.6 describes the bank branch sample. The average number of
employees per branch in this actual sample is smaller than the average
number of employees reported in the national population which is around
14 employees (KPMG, 1995). This is in keeping with the smaller scale of
business activities in the ACT.

The low proportion of business accounts in the sample also suggests bank
branches in the ACT have a large amount of attentions on serving personal
accounts. With the small sample and the limited available published data
on bank branches, it is difficult to judge whether the samples are likely to
generally represent the view of the relevant bank branches' population.
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Table 6.6. Demographic Profile of Bank Branch Sample
. . ,..,..,.___..,,..,,...,_.,.,

Bank Branch Profile
,

Sample (n)

Percent (o/o)

...............................................................................................

a. Branch Manager Position
Less than 2 years
Between 2 - 5 years
More than 5 years

10

15
35
50

20

100

5
9
6

25
45
30

20

100

12
6
2

60
30
10

20

100

9
3

45
40
15

20

100

< 10

8

10 - 20
> 20

9

40
45

-

Total

3
7

b. Managing the Branch
Less than 2 years
Between 2 - 5 years
More than 5 years

Total

c. Business Accounts
Less than 20°/o
Between 20 °/o and 50°/o
More than 50°/o

Total
d. The Number of Staff
Less than 10
Between 10 and 20
More than 20

Total

8

d. Number of Staff 2 Years Ago

15
100
20,.._.,..,..,..,..,._,,.._.,.,..,..,..,..,._~_.,.,.,..,..,..,..,..,..,..,.~.,..,..,..,..,..,..,._
3

Total

6.5. CONCLUSION
The assessment of sample respresentativeness indicates the potential for
sampling bias derived from survey responses. The existence of industry
bias of the study might reduce the generalisability of the sample responses
to the larger population. It was not known if the potential bias might on the
quality of the data being used.
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The next chapter will specifically discuss some critical aspects regarding
the quality of the data. The assessment of reliability focus on describing
the consistency of data derives from the research instruments. The validity
of the construct deals with the accuracy of the data.

'
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CHAPTER 7

Data Quality

7 .1. INTRODUCTION
This chapter examines the reliability and validity of the data. Reliability
refers to the consistency of data derived from the research instruments.
Validity is concerned with accuracy on both internal and external aspects of
the data. Internal validity in this study refers to the degree to which the
measures of the study can be relied upon as being correct. External
validity refers to the generalisability of data to the populations from the
sample and is reflected in the representativeness of the samples.

The assessment of reliability and validity are required because they
indicate the quality of the data for further analysis and the generalisability
of the results. Therefore, the data must be reliable before attempting to
assess validity of the construct.

The remainder of the chapter is organised as follows. Section 7.2 provides
a description of the data sets. Section 7.3 reports on the statistical
analysis used to perform the reliability of the data. Section 7.4 reports on
the validity of the construct of measures.
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7.2. DESCRIPTION OF DATA SETS
This section provides a statistical description of the samples. The
assessment of descriptive statistics is required before attempting to do
statistical inference. Two measures are commonly used in descriptive
statistics: central tendency and the variability of the sets of measurements
(McClave and Dietrich, 1994).

7.2.1. Descriptive Statictics of Merchant Response
Table 7.1 presents two measures of the central tendency (mean and
median) and standard deviations for the merchant sample .
-

Table 7.1. Descriptive Statistics of Merchant Response
.................... ............................................. ................................
Variables

TECHNICAL
EQUIPMENT
LINE
PROCESS
CHG_CHEQ
CHG CARD
CHG CASH
BUSREL
ADVICE
COUNTERQ
ACCOUNT
LOAN

................

Mean

Median

Standard
Deviation

Range

3.4

4.0

1.0

1-5

4.0

4.0

1.0

1-5

3.8

4.0

1.1

1-5

4.1

4.0

0.9

1-5

2.8

3.0

1.0

1-5

2.6

2.0

1.1

1-5

2.8

3.0

0.9

1-5

3.1

3.0

0.7

1-5

3.1

3.0

1.0

1-5

3.6

4.0

1.0

1-5

3.6

4.0

0.8

1-5

3.5

3.0

1.0

1-5
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A comparison of the mean and the median indicated that scores for most of
the variables in the merchant sample were skewed (either right or left).
Consequently, caution should be used when interpreting standard
deviations. Two variables from the merchant survey were strongly skewed :
TECHNICAL and CHG_CARD. Around 20 per cent of the merchant
sample reported "very unreliable" (scale= 1) regarding the technical
support for EFTPOS, while another 56 per cent reported "very reliable"
(scale= 5) for this service. About 63 per cent of the merchant sample
reported "little or no change" (scale= 1) in the number of credit card
transactions and about 10 per cent reported "unsure" (scale = 5) for this
type of transaction .

McClave and Dietrich (1994) suggested the Chebyshev's rule of thumb to
judge whether the data provide a reasonable basis for statistical
inference.

21

For example, for variable EQUIPMENT there were 48 (46 per

cent) valid cases fall within 1 standard deviation of the mean. There were
91 valid cases (88 per cent) within 2 standard deviation and 105 cases
(100 per cent) within 3 standard deviations of the mean . This variable
satisfied the Chebyshev' s criteria.

21

The data are appropriate for statistical inference if it satisfies the following Chebyshev's
criteria: (1) it is possible that very few of the measurements fall within 1 standard
deviations of the mean; (2) at least 75 per cent of the measurements fall within 2 standard
deviations; (3) at least 89 per cent of the measurements fall within 3 standard deviations
2
and (4) at least 1 - 1/k of the measurements fall within k standard deviations of the mean
for any number greater than 1.
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Assessments for all other variables on merchant sample as reported in
Table 7.2 generally satisfy Chebyshev's criteria. Therefore, there is
evidence to conclude that the data sets are reasonable for statistical
inferences.

Table 7.2. The Valid Cases of Merchant Sample (0/o)

...............................................................................

Variables

TECHNICAL
EQUIPMENT
LINE
PROCESS
CHG_CHEQ
CHG CARD
CHG CASH
BUSREL
ADVICE
COUNTERQ
ACCOUNT
LOAN

1 Standard
Deviation

2 Standard
Deviation

3Standard
Deviation

76

93

100

46

88

100

50

98

100

31

90

100

71

93

100

71

89

100

73

93

100

70

80

100

73

92

100

18

97

100

96

99

100

45

98

100

7 .2.2. Descriptive Statistics of Bank Branch Response
Measures of central tendency (mean and median) and standard deviations
for the bank branch responses revealed a similar pattern to the merchant
responses. Table 7.3 reports descriptive statistics for bank branch
responses. A comparison of the mean and the median indicated that
scores for most of the variables in bank branch sample were skewed (either
right or left).

Consequently, caution again should be used when
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interpreting standard deviations based on the bank branch sample.
Two variables of the bank survey are moderately skewed are MER_COMP
and PERCEIVE.

For MER_COMP variable, for example, approximately 75

per cent of respondents reported that changes in bank fees was "very
important" factor (scale= 5) in the spread and use of EFTPOS facilities.
Another 15 per cent of respondents reported "important" (scale= 4) and the
remaining reported "neutral" (scale = 3) for this variable.

Table 7.3. Descriptive Statistics of Bank Branch Response

..................................................................................................................................................
Variables

Mean

Median

Standard
Deviation

Range

...................... ............ ..........................................................................................................................

STAFFSKILLS

4.2

4.0

0.9

2-5

TRAINING

4.0

4.0

1.0

2-5

PUB DEMAND

4.7

5.0

0.4

4-5

MER COMP

4.7

5.0

0.6

3-5

PERCEIVE

4.3

4.0

0.5

3-5

AWARENESS

4.8

5.0

0.4

4-5

MERCHANT

4.4

4.5

0.6

3-5

AV CASH

4.4

4.5

0.7

3-5

COST CC

4.2

4.0

0.7

3-5

AT BUSAC

3.1

3.0

0.5

2-4

AT MBUS

3.1

3.0

0.4

2-4

AT PACC

3.0

3.0

0.6

2-4

Similar responses apply to PERCEIVE variable. Around 40 per cent of
bank branch managers reported that perceive system reliability was "very
important" to encourage merchant to install EFTPOS. Another 50 per cent
of respondents reported "important" and the remaining reported "neutral"
for this variable.
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However, the assessment of variability of the data showed all variables of
bank branch sample carried low standard deviations. This an indicati on
I

t1,

that the distributions of data were tightly clustered on particul ar responses.

Assessments for all other variables on bank branch sample as reported in
Table 7.4 generally satisfy Chebyshev's criteria. Therefore, there is
evidence to judge that the data sets are reasonable for statistical
inferences.

Table 7.4. · The Valid Cases of Bank Branch Response( 0/o)
...
..................................... ..................................

Variables

1 Standard
Deviation

2 Standard
Deviation

3Standard
Deviation

................................................................................................................................................................................

STAFFSKILLS

71

91

100

TRAINING

70

85

100

PUB DEMAND

75

95

100

MER COMP

77

95

100

PERCEIVE

73

90

100

AWARENESS

76

80

100

MERCHANT

60

88

100

AV CASH

67

97

100

COST CC

73

92

100

AT BUSAC

69

97

100

AT MBUS

78

99

100

AT PACC

76

98

100

7.2.3. Conclusion of Data Sets

The statistical description of the samples show that the distributions of data
tend to be symmetric. The data are still appropriate for analys is althou gh
the distributions of data are clustered on particular responses .
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7.3. THE ASSESSMENT OF RELIABILITY OF DATA
Cronbach's Alpha coefficient (a) is a commonly used measure for
assessing the reliability of data. Cramer (1994) describes the
Cronbach Alpha coefficient as the proportion of variation for the cases
which are explained by variables:

k GOV I var
a -

1 + (k-1)

GOV

Ivar

where k is the number of variables in the scale, Gov is the average
covariance between variables, and var is the average variance of variables.
The value of a can range from Oto 1. At a= 0 all variables are totally
unreliable, while at a = 1 all variables are perfectly reliable . Reliability in
this context refers to the consistency and stability of score from a
measurement scale (Cramer, 1994).

22

Table 7.5 shows the coefficient of reliability for each measure used for
exploratory research together with the variables that comprise that
measure. There are no fixed rules as to what constitutes an acceptably
reliable measure. However, Davis and Cosenza (1988) provide
benchmarks for minimum standards depending on the type of research
being pursued:

22

Norusis (1992) interprets a as the correlation between the score obtained on a
particular scale (the observed score) and the score that would have been obtained if
questioned on all of the possible variables in the hypothetical universe (the true score).
For examplle, the twelve variables of the mercha11ts ' sample actuaUy sel,ected for inclusion
can be vi1ewed as a samp le from a universe of many possible vari1abl1es .
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0.5 to 0.6 for exploratory research
0. 7 to 0.8 for basic research
0.9 for applied research where an important decision will be made
with respect to specific test scores.
Table 7.5. The Coefficient Reliability

Measures

Cronbach Alpha

Merchant Questionnaire
Efficiency

0.8

Effectiveness

0.8

Competitiveness

0.7

Bank Branch Questionnaire
Bank SeNices

0~8

Bank Usefulness

0.7

Bank Attractiveness

0.7

Three measures of reliability of merchants questionnaire are EFTPOS
reliability, substitution and service satisfaction. A measure of EFTPOS
reliability consists of four variables: TECHNICAL, EQUIPMENT, LINE and
PROCESS. A measure of substitution consists of three variables :
CHG_CHEQ, CHG_CARD and CHG_CASH. A service satisfaction
contains five variables: BUSREL, ADVICE, COUNTERQ , ACCOUNT and

LOAN. A complete description of each variable has already discussed in
Chapter 6.

Three measures of reliability of bank branch questionnaire are bank
services, bank usefulness and bank attractiveness. A measure of impact
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on bank services consists of four variables: AV_CASH, COST_CC,
MER_COMP and MERCHANT. Impact on usefulness consists of four
variables: AT- PACC, AWARE, P- DEMAND and PERCEIVE.

Bank

attractiveness includes four variables: AT_BUSAC, AT_MBUS,
I/

I:

STAFFSKILLS and TRAINING.

The assessment of internal reliability for all variables used in this study
satisfies the minimum standard for exploratory research. Internal reliability
refers to consistency of measurements (Babbie, 1995). To the extent that
specific expectations are tested using this data, it is necessary to exercise
caution in drawing conclusions regarding attitudes and behaviour of branch
managers.

7.4. THE ASSESSMENT OF VALIDITY OF DATA
Validity refers to the degree to which measures of distinct variables are
unique (Sethi and King, 1994). This means that observed variables gauge
the theoretical construct they purport to measure. The assessment of
validity is required to ensure that different variables are measuring the
same concept. A thorough assessment also enhances confidence that the
reliability estimates are not biased (Sethi and Carraher, 1993).

Validity is examined by testing if the observed variables within a category
are significantly different from each other. A statistical test for validity of
this type is the Kruskal -Wallis mean rank test. This nonparametric statistic
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is an alternative to one-way analysis of variance (ANOVA), with the actual
values of the data replaced by ranks (Marascuilo and Mcsweeney, 1977).
The test assumes that the underlying variable has a sampling distribution
that tends to be

x2 and requires at least ordinal

data. The computational

form of the Kruskal-Wallis mean rank test uses the following formulae :

12

K

R

2

k

L

H=

N(N + 1)

k=1

-3 (N + 1)
nk

where Rk is the sum of the rank in each variable within a category, nk is the
number of sample in each variable within a category and N is the total
number of sample within a category.

The mechanism for appraising validity of the observed variables works as
follows.

Each variable which carries a certain aspect of impact is grouped

into a particular category. For example, the twelve variables of the
merchant sample are grouped into three impact categories: efficiency,
effectiveness and competitiveness.

The hypothesis is developed to test whether the score distributions on each
variable within a category are identical. If they are identical , then it cannot
be assumed that the variables are derived from different populations.
Evidence of validity is therefore indicated by significant differences
between the calculated values of the grouping variables based on the chi square distribution.
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A complementary test for validity is examined by measuring a reliable
degree of association between two variables within category using
Spearman's rho.

23

The correlation coefficient can range between +1 and -

1. Coefficient values close to zero indicate little or no correlation. In the
following subsection the correlation coefficient is calculated for each pair of
variable within a category, for each of the survey groups, together with the
Kruskal-Wallis mean rank test.

7.4.1. The Validity of the Merchant Sample
Variables within efficiency and competitiveness categories for the merchant
--

responses are both significant.

Therefore, each measurement within a

category can be differentiated from the others. This indicates that the two
categories (efficiency and competitiveness) are valid composite measures
of impact. Table 7 .6 describes a summary of the validity for the merchant
sample.

23

The calculation of Spearman's rho correlation is based on pairs of scores
(Meddis, 1984). Each pair of scores comes from a single subject and represents
measurements made on two variables. The computational form for Spearman 's rho
correlation is:
6 IR/
p - [

6(k + 1)

------------ - ------------ ]
3

k -k

k- 1

2
------ - 1

I Ti

where IR/ is the sum of squares of the rank sums ; k is the number of cases ; and I Ti is the sum

of correction terms for ties to a number of scores with shared ranks.
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Table 7.6. The Validity of the Merchant Sample

.......

..................................................

Impact Category
Efficiency

Calculated Value (H)
x2 = 32.5

p-value
0.00

Mean Rank (420 Cases)

Correlation Coefficient

TECHNICAL

EQUIPMENT

LINE

PROCESS

159.3 (105)

231.3 (105)

207.5 (105)

244.0 (105)

TECHNICAL

EQUIPMENT

LINE

PROCESS

TECHNICAL

1.00

EQUIPMENT

.35**

1.00

LINE

.45**

.69**

1.00

PROCESS

.47**

.60**

.68**

Impact Category
Effectiveness

1.00

Calculated Value (H)
x2 = 3.62

p-value
0.16

Mean Rank (315 Cases)

Correlation Coefficient

CHG CARD

CHG CASH

CHG~CHEQ

162.7 (105)

145.0 (105)

166.4 (105)

CHG_CARD

CHG_CASH

CHG_CHEQ

CHG CARD

1.00

CHG CASH

.56**

1.00

CHG CHEQ

.48**

.51 **

Impact Category
Competitiveness

1.00

p-value
0.00

Calculated Value (H)
x2 = 28.5
Mean Rank (525 Cases)

Correlation Coefficient
BUSREL
ADVICE

.... ..........

BUSREL

ADVICE

COUNTER

ACCOUNT

LOAN

223.0 (105)

225 .0 (105)

302.7 (105)

294.2 (105)

270.1 (105)

BUSREL

ADVICE

COUNTER

ACCOUNT

LOAN

1.00
.27**

1.00

COUNTER

.15

.47**

1.00

ACCOUNT

.12

.49**

.42**

1.00

LOAN

.19

.48**

.39**

.64**

1.00

** Correlation is significant at the .01 level (2-tailed)
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The mean rank within efficiency category shows that variable TECHNICAL
has the lowest score and variable PROCESS has the highest score. A
lower mean rank score indicates that the variable provides less contribution
to improved efficiency than other variables within the category. Similarly,
variable BUSREL has the lowest score and variable COUNTER has the
highest mean rank score within competitiveness category. A lower mean
rank score indicates that the variable provides less contribution to
improved competitiveness than other variables within the category.

A complementary test of the Spearman's rho correlation between pairs of
variables shows interesting results. All variables within efficiency and
competitiveness categories are positively correlated with each other
although the strengths of the relationships are varied among variables . The
positive correlation coefficient implies that variables within a category
complement to each other. 24

In contrast to the other two categories, the effectiveness impact category
must be interpreted in this study with very carefully given the insignificant
Kruskal-Wallis score (p = 0.16). This indicates that score distributions
within the category have a similar pattern and therefore may be measuring
the same aspect of effectiveness, although conceptually this seems
unlikely.

24

This indicates that the value on one variable does not preclude a value on another
variable.
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Although the validity for effectiveness category on merchant sample is
insignificant, an interesting result can also be found in the Spearman's rho
correlation between pairs of variables. All variables within effectiveness
category are positively correlated with each other. This also implies that
variables within the effectiveness category may complement to each other.

In conclusion, divergence results between the Kruskal-Wallis mean rank
test and the Spearman rho correlation suggests that the validity for the
merchants response is subjected to unwanted bias in selecting and
grouping the variables. Since the exploratory nature of the study has seek
for a valid impact, any demonstration that produces b_etter results will
obviously be more impressive.

7 .4.2. The Validity of the Bank Branch Sample
The validity of the bank branch sample is similarly examined as described
in Table 7.7. Variables within branch attractiveness and branch usefulness
categories are both significant. Therefore, each measurement within a
category can be differentiated from the others. This indicates that the two
categories (branch attractiveness and branch usefulness categories) are
valid composite measures of impact.

The mean rank scores within bank branch category shows that variable
AT_BUSAC has the lowest score and variable ST_SKILL has the highest
score. A higher mean rank score indicates that the variable provides more
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contribution to generate impact on bank branch attractiveness than other
variables within the category.

Table 7.7. The Validity test for Bank Branch
Impact Category
Bank Attractiveness

Calculated Value (H)
x2 = 27.7

p-value
0.00

Mean Rank (80 Cases)

Correlation Coefficient
AT BUSAC

AT BUSAC
27 .1 (20)

AT MBUS
28 .0 (20)

TRAINING
51 .0 (20)

STAFFSKILLS
55.8 (20)

AT susAc

AT MBUS

TRAINING

STAFFSKILLS

1.00

AT MBUS

.71

1.00

TRAINING

.04

.15

1.00

STAFFSKILLS

.29

.24

.39

Impact Category
Bank Services

Calculated Value (H) x2 = 4.67

1.00

p-value

0.19

Mean Rank (80 Cases)

Correlation Coefficient

COST CC
34.6 (20)

AV CASH
38.9 (20)

MERCHANT
39 .9 (20)

MER COMP
48.5 (20)

cosT cc

AV CASH

MERCHANT

MER COMP

-

COST CC

1.00

AV CASH

.49

1.00

MERCHANT

.21

.29

1.00

MER COMP

.35

.72

.38

Impact Category
Bank Usefulness

-

1.00

p-value
0.00

Calculated Value (H)
x2 = 46.7
Mean Rank (80 Cases)

Correlation Coefficient

AT PACC
13.5 (20)

PERCEIVE
41 .0 (20)

P DEMAND
52.2 (20)

AWARE
55 .3 (20)

AT PAcc

PERCEIVE

P DEMAND

AWARE

AT PACC

1.00

PERCEIVE

.45

1.00

P DEMAND

.34

.31

1.00

AWARE

.39

.43

.49

1.00
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Similarly, variable AT_PACC has the lowest score and variable AWARE
has the highest mean rank score within competitiveness category. A higher
mean rank score indicates that the variable provides greater contribution to
improved competitiveness than other variables within the category.

A complementary test of the Spearman's rho correlation between pairs of
variables shows that all variables within the two categories are positively
correlated with each other although the strengths of the relationships are
varied among variables. This indicates that each variable within the
categories carries a particular aspect of EFTPOS and is reflected in the
degree of correlation between pairs of variables.

The other impact categories within the bank branch sample appears not to
be validly constituted (p =0.19). This indicates that score distributions
within a category have a similar pattern and therefore may be measuring
the same aspect of bank services. However, a complementary test of the
Spearman rho correlation shows that all variables within bank services
category are positively correlated with each other. This implies that each
variable within a category carries a particular aspect of impact and is
reflected in the degree of correlation between pairs of variables. For
example, the correlation coefficient between AV_CASH and MER_COMP
is 0. 72. This suggests that availability cash withdrawals through EFTPOS
terminal at the merchant counter affect on increasing the level of
competition among merchants.
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7.5. CONCLUSION

The assessment of the data quality reveals an acceptable level of reli ability
for both merchant and bank branch samples. The reliability scores for all
variables satisfy the minimum standard for exploratory research. This
indicates that the quality of the data is appropriate for further analysis.

However, the validity for both merchant and bank branch samples should
be interpreted with caution given the liberal significance level applies on
impact categories. The liberal level of validity appears on the
"effectiveness" impact category within the merchant sample, while the bank
branch applies moderate level of validity to the "bank services" impact
category. The results imply that respondents tend to have similar
responses on particular aspects which are reflected in their scores
distribution of measures.

The other impact categories within the study including "efficiency" and
"competitiveness" for merchants and "bank services" and "bank usefulness"
for bank branches appear valid. Therefore, there is evidence to conclude
that these impact categories are measuring different aspects of
organisation impact.

The evidence on both reliability and validity of the data, though limited,
leads to the conclusion that all impact categories reinforce each other.
However, a caveat is that the degree and strength of the relationships
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among variables are moderated as basis for analysis and discussion of the
survey response. The next chapter will focus on describing a univariate
analysis of responses to the merchant and bank branch surveys.

I

t'.
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CHAPTERS

Analysis and Discussion

I

t'.

8.1. INTRODUCTION
This chapter describes the preliminary univariate analysis of responses to
both merchant and bank branch surveys. A multivariate (factor) analysis is
reported in Chapter 9. The main purpose of this preliminary analysis is to
describe and interpret how particular variables relate to the impact of
EFTPOS on branch banking.

The discussion in this chapter is important because it provides a basis for
measuring the impact of EFTPOS on branch banking both from merchant
and branch bank views. The chapter can also be seen as the first step
before exploring further to find evidence related to answering the research
questions.

The analysis begins with responses of merchants who were non-adopters
of EFTPOS. The main focus is to describe the differences between
adopters and non-adopters of EFTPOS on some aspects. The discussion
then moves to responses of merchants who adopted EFTPOS. The
responses of bank branches are discussed after the responses of
merchants.
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8.2. ANALYSIS OF NON-ADOPTERS OF EFTPOS
An interesting result of the survey of merchants is the apparent low level of
adoption of EFTPOS by small businesses. The low level of adoption of
EFTPOS invited a clear explanation because the merchants were targeted
based on the expectedly high-level of adoption as discussed in Chapter 6.
Of the 291 responses from the merchants, approximately 60 per cent did
not have EFTPOS installed, although 4.1 per cent indicated that they were
in the process of installing it. The majority of the non-adopters (61.6 per
cent) had been established long before EFTPOS was introduced in
Australia in 1984.

Major reasons given by merchants for not adopting EFTPOS are listed in
Table 8.1. Approximately 39 per cent of respondents reported that they
had never considered installing EFTPOS. This category involved
businesses such as clothing , home appliances , furniture and hardware
stores. As will be shown later, these types of businesses normally provide
consumer credit facilities such as lay-bys and charge accounts. These
facilities might be perceived as imperfect substitutes for EFTPOS .

Another 33 per cent of respondents reported that they have insufficient
customer demand on EFTPOS, such as art shops, hotels and
manufacturing. Around 13 per cent of respondents reported that they did
not have EFTPOS because they perceived EFTPOS was too expensive to
install , such as butchery, florist and printing and photo shops . Another
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reason for not installing EFTPOS was because the average transaction
value was too smal I ( 12 per cent) such as restaurants (cafetaria and takeaway) and newsagency.

25

Table 8.1. Merchants' Reasons for Not Installing EFTPOS
··························· ........................
Frequency
Per cent
Main Reasons
Never considered it

67

39

Not enough customers' demand

58

33

Too expensive to install

23

13

Average transaction value too small

20

12

6

3

174

100

Other

Totaf 6

The various reasons for not installing EFTPOS as outlined above indicate
the potential effects derived from using different types of business or
industry classifications.

However, the strengths and directions of the

effects can not be identified from responses of the merchant survey.

Table 8.2 lists the classifications of non-adopters. The purpose of the table
is to provide the profile of merchants responses based on their main
business, position in the business and size of the business. The largest
portion of the sample (14.9 per cent) was clothing and fabric retailers. The
second largest portion was set under classification business services (13 .2

25

The reason of businesses such as restaurants and newsagency for not installing
EFTPOS might relate to their low value of transactions . The average value of sales
transaction is usually less than $1 O that is the common benchmark for minimum purchase
transactions allowed through EFTPOS among merchants.
26
Total number of merchant response does not include 12 (4.1 per cent) respondents who
are in the process of installing EFTPOS.
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per cent), followed by home appliances stores (9.8 per cent), hardware
stores (6.9 per cent) and restaurants (6.3 per cent).

Table 8.2. The Classification of Businesses with No EFTPOS
Business Profile

Sample

% of
Sample

%of
Merchants
in Sub-

..................................................................................................................................................................................... 9..~.~~f!.<?!!.f!..~ ...
Art shops, framers and galleries

3

1.7

50.0

Auto parts and accessories

2

1.1

66 .7

Bicycle shops

0

0

0

Bookstores

3

1.7

60.0

Butchery and meat shops

3

1.7

75.0

Clothing and fabric shops

26

14.9

45.4

Computer supplies shops

3

1.7

75 .0

Department and general stores

4

2.3

36.4

Footwear and sports equipment shops

6

3.4

50 .0

Florists

2

1.1

60 .0

Furniture stores

9

5.2

77.8

Hair and beauty shops

6

3.4

100.0

Hardware stores

12

6.9

80 .0

Home appliances shops

17

9.8

70.9

Hotels and hospitality

12

6.9

80.0

Jewellery shops

4

2.3

55 .6

Liquor stores

0

0

0

Manufacturing

6

3.4

100.0

Newsagency

7

4.0

66 .7

Petrol stations

0

0

0

Pharmacies

2

1.1

77 .8

Plant nurseries

3

1.7

60.0

Printing and photo shops

9

5.2

90.0

Recorded music shops

0

0

0

Restaurants

11

6.3

100.0

Service businesses

23

13.2

82 .2

... T.Y.t~.. r~.~~.i.1.~r.~............................................................................................................. .1....................9:.~.....................}.1.:} .. .
Overall

174

100

62.4
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Table 8.2. Continued

......................
Sample

% of
Sample

%of
Merchants
in SubCategories

One of the owners

68

39.1

64.2

Sole Owner

69

39.7

73.4

Manager (non owner)

31

17.8

50.0

6

3.4

37.5

174

100

62.4

1 - 5

138

79.3

65.7

5 - 25

33

19.0

55.0

>25
...................

3

1.7

33.3

100

62.4

Business Profile

Position in the Business

Other

Overall
Number of Staff

Overall

174-

Comparative assessment between the non-adopters (Table 8.2) and the
EFTPOS adopters (Table 8.4) showed that there were industry effects
among merchant response.

Manufacturing, hair and beauty shops ,

butchery and restaurants were less likely to have EFTPOS than petrol
stations, liquor stores and tyre retailers. The majority of non-adopters also
employed fewer staff than the EFTPOS adopters although some of the nonadopters had more than the average number of staff employed , such as
hotels and motels.

The existence of industry effects among merchant response might relate to
the availability of the types of customers credit facilities : lay-bys and charge
accounts. As reported in Table 8.3, the non-adopters tended to have
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higher proportions for combinations of customer credit facilities than those
of EFTPOS adopters. For example, 85 per cent of non-adopters had both
lay-bys and charge accounts facilities compared to just 15 per cent of
adopters. This suggests that non-adopters may attempt to provide
customer services by offering a range of alternative credit facilities.

Table 8.3. The Customer Credit Facilities for Merchants Sample

........................ ...

.... ..

Merchants
Sample

% of
Merchants
Sample

% of
Merchants
in Subcategories

Lay-bys

16

9.2

33 .0

Charge accounts-retail

18

10.3

50. 0

Charge accounts-trade

25

14.3

78 .0

All types of customer credit facilities

35

20.1

85 .0

Lay-bys and Charge accounts-retail

6

3.5

43.0

Lay-bys and Charge accounts-trade

6

3.5

60 .0

19

11 .0

65.5

174

100.0

62.3

Lay-bys

33

31 .5

67 .0

Charge accounts-retail

18

17.1

50.0

Charge accounts-trade

7

6.7

22. 0

All types of customer credit facilities

6

5.7

15.0

Lay-bys and Charge accounts-retail

8

7.6

57.0

Lay-bys and Charge accounts-trade

4

3.8

40.0

10

9.5

34.5

105

100.0

37.7

Non-Adopters:

Charge accounts retail and trade

Overall

-

EFTPOS Adopters:

Charge accounts retail and trade

Overall
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In constrast to all combinations, the proportions of each particular type of
customer credit facility were varied among merchants' responses .
EFTPOS adopters were more likely to offer lay-bys than non-adopters. As
reported in Table 8.3, the proportion of lay-bys offered by EFTPOS
I-,

adopters was 67 per cent compared to 33 per cent of non-adopters.
However, the non-adopters had a higher proportion on charge accounttrade than that of EFTPOS adopters. The proportion of charge accounttrade offered by non-adopters was 78 per cent compared to 22 per cent of
EFTPOS adopters. The high proportion of charge account-trade suggests
that non-adopters serve more business customers than retail customers. 27

In conclusion, the divergent opinions and attitudes toward EFTPOS imply
that merchants sample are reluctant to install EFTPOS, although a number
of merchants are considering EFTPOS for their business. The availability
of customer credit facilities may affect the slow adoption of EFTPOS among
merchants, although this conclusion is also influenced by the limited
sample representativeness. The next section will discuss some aspects of
the merchant survey related to EFTPOS adopters. This includes details of
EFTPOS installations, reasons for adopting EFTPOS and the perceived
impact of EFTPOS on merchants' branch banking.

27

Business customer refers to organisation which purchase products either for further
processing or reselling it to other parties, while retail customer refers to individual who
purchase the products for final consumption.
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8.3. ANALYSIS OF EFTPOS ADOPTERS

Of the 291 respondents, 105 merchants (36 per cent) had EFTPOS
installed in the business. Details of EFTPOS adopters are shown in Table
8.4. The comparison of the EFTPOS sample and the overall merchants'
sample indicates that the adoption of EFTPOS can be found in the widerange of businesses. This is so even though many small businesses do
not have EFTPOS installed, as noted earlier.

The EFTPOS adopters appear among the businesses or industries with a
small number of staff employed (less than five) and managed by joint

-

ownership. However, around 6 per cent of the EFTPOS adopters have
employed a large number of staff (more than twenty), such as home
appliance stores, and footwear and sports equipment stores. These types
of businesses are most likely managed by firm managers. As will be
discussed later, firm managers have an important role in the decision to
install EFTPOS.

The various types of businesses in the merchant response indicate that the
adoption of EFTPOS is influenced by type of industry although the effect of
particular type of industry can not be identified. Consequently, ad ditional
information is required to describe a clear pattern for adoption of EFTPOS
among merchants.
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Table 8.4. EFTPOS Adopters
............................... ............ ..............................
Sample

% of
Sample

% of
Merchants
in SubCategories

Art shops, framers and galleries

3

3.0

50 .0

Auto parts and accessories shops

1

1.0

33.3

Bicycle shops

3

3.0

100.0

Bookstores

2

2.0

40 .0

Butchery and meat shops

1

1.0

25 .0

21

20.0

44.6

Computer supplies shops

1

1.0

25 .0

Department and general stores

7

6.5

63 .6

Footwear and sports equipment shops

6

5.5

50 .0

Florists

3

3.0

40 .0

Furniture stores

2-

2 .0

22 .2

Hair and beauty shops

0

0

0

Hardware stores

3

3.0

20 .0

Home appliances shops

7

6 .5

29 .1

Hotels and hospitality

3

3.0

20 .0

Jewellery shops

5

4.7

44 .4

Liquor stores

4

3.8

100.0

Manufacturing

0

0

0

Newsagency

3

3.0

33 .3

Petrol stations

7

6.5

100.0

Pharmacies

7

6 .5

22 .2

Plant nurseries

2

2 .0

40 .0

Printing and photos shops

1

1.0

10.0

Recorded music shops

2

2 .0

100.0

Restaurants

0

0

0

Service businesses

5

4.5

17.8

Ttre reta ilers

6

5.5

85 .7

105

100

37.6

Business Profile

Main Business

Clothing and fabrics shops

Overall
,. . . . . _ _ _ . . , . ~ _ _ _ . . . . . . . . . _ , _ - - - - - , , , . . . , . _ _......... , ~....- - - ~. . -

.... , .... _

..................... , . . _ , , . _....... ,................ .,.,......................... ..,.,....... _ . , . .... _.,..,. . ..,..,............. ,'"I
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Table 8.4. Continued

......................................

·············~········

........

···~~~~..,..

Sample

% of
Sample

%of
Merchants
in Subcategories

One of the owners

38

36.2

35.8

Sole Owner

25

23.8

26.6

Manager (non owner)

31

29 .5

50.0

Other

10

9.5

62.5

105

100

37.6

1 - 5

72

68 .6

34.3

5 - 25

27

25 .7

45.0

> 25
..................

6

5.7

66.7

100

37.6

Business Profile

Position in the Business

Overall

Number of Staff

Overall

105-

8.3.1. Installation of EFTPOS
This part considers who made the decision on EFTPOS , when the decision
was made and who provides the EFTPOS facilities.

8.3. 1. 1. The Decision to Install EFTPOS

The decision to install EFTPOS for the business was made by the current
owner in over 75 per cent of cases. The other relevant decision makers
were firms' managers (11.4 per cent) and franchisors (8.6 per cent).

About

2.9 per cent are "unknown" as the business had EFTPOS before the arrival
of the respondents and "others" account for 1. 9 per cent. The decision to
install EFTPOS for the others category was made by business advisors.
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Approximately 46 per cent of merchants made their decision to install
EFTPOS about two years before the survey date (October 1996). Another
10.8 per cent made the decision about three years before then and 19.6
per cent made the decision more than three years earlier. The adoption
rates among merchants appeared consistent with the number of EFTPOS
terminals installed over years, as discussed in Chapter 2.

The decision to adopt EFTPOS may relate to how long businesses have
been established. The classification of EFTPOS adopters by age of
business reveals that around 55 per cent were more than 10 years old and
45 per cent were less than 10 years old. This phenomena raises the need
to test whether age of businesses affects the merchants' decision to install
EFTPOS. The hypothesis is that means for the merchants' decision to
install EFTPOS are the same for both age of business classifications. 28

The Kruskal-Wallis mean rank test shows the difference between the
decision to install EFTPOS and age of business is significant.
Consequently, it is concluded that the population means for merchants'
decision to install EFTPOS is different from the age of business
classifications.

28

The Kruskal-Walis mean rank test is used because of the nature of the data are ordinal
and reflected rank on the age of businesses. The mean rank for variable age of business is
153.1 (n = 104) and for decision to install EFTPOS is 57 .8 (n = 105). The result shows the
decision to install EFTPOS is influenced by how long businesses have been establish ed.
The calculated value for x2 distribution is 131.8 (p = 0.00). Consequently, the result is
significant.
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8.3.1.2. EFTPOS Providers
Around 28.6 per cent of merchants used different banks for EFTPOS
transactions and their other banking activities.

Table 8.5 shows

merchants' sample banks and their EFTPOS providers. The
Commonwealth Bank appears dominant in providing EFTPOS facilities ,
29

followed by the National Australia Bank, ANZ Bank and Westpac Bank.
Another EFTPOS provider is American Express.

Table 8.5. The Merchants' Banks and EFTPOS Providers ( 0/o}

Major Banks

Merchants'
Banks

EFTPOS
Providers

Westpac

11.4

12. 4

Commonwealth Bank

28.6

40 .0

ANZ Bank

16.2

14.3

National Australia Bank

31 .4

23.8

Other

12.4

9.5

The different proportion of merchants' response on this matter indicates
that the installation of EFTPOS is not necessarily attached to the
merchants' banks. As will be discussed later, merchants may have some
reasons to switch banks. The installation of EFTPOS is one of the reasons
for merchants to switch banks.

29

The domination of the Commonwealth Bank is derived from the proportion on the
merchants response. The reason for using the proportion of merchant response is that the
national EFTPOS market share is not available.
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8.3.1.3. Switching Banks
One of the reasons for banks to invest in IT is to achieve effectiveness
impact by improving their customer services , as discussed in Chapter 3.
This can be identified from the merchants' loyalty to particular bank
branches although there are other reasons that may affect merchants to
switch banks.

Around 26.3 per cent of respondents had recently switched banks , with
different reasons being given. The importance rating of factors for
merchants to switch banks was loan/overdraft facilities (85 .2 per cent) ,
-

quality of branch services (81.4 per cent) , banking fees (77 .7 per cent) ,
branch location (40.7 per cent) and installation of EFTPOS (29 .6 per cent).

Although the installation of EFTPOS was a minor issue for merchants to
switch banks , the existence of this factor became important for banks to
evaluate their customer services. Respondents in this category were
concerned with the reliability of EFTPOS equipment and processing the
transactions . They reported that the slow response from the banks
regarding EFTPOS enquiries had affected their sales transactions .
Therefore , problems in reliability may reduce the efficiency impact of
EFTPOS on bank branches .

Of those merchants who have changed banks , 28 per cent switched from
Westpac and 24 per cent from NAB to other banks . Table 8.6 presents a
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matrix for switching from old banks to new banks over the period 1993 1996.

Table 8.6. Switching Banks (o/o)
·=~

New Bank

CSA

ANZ

NAB

State

16

4

4

4

CBA

4

8

ANZ

4

4

O~B~k

WBC

WBC

NAB

4

16

Other

28
8

State

20

4

12

4

24

4

Advc

Overall

4

4

4
8

............ .....

Other

4

4

Overall

8

40

12

20

12

8

100

The Commonwealth Bank appears to dominate as the new bank for those
merchants, although this may indicate possible bias of merchant response.
The finding is consistent with the dominance of the Commonwealth Bank as
provider of EFTPOS facilities as noted earlier. The domination of the
Commonwealth Bank as EFTPOS provider might be a result of its effort to
introduce a lower cost system that more small businesses can afford (PSA
Report, 1995 p. 272). An EFTPOS terminal costs about $1400 fully
installed. This was less than half the installation cost of the system offered
by other providers ($3500). The hire charge per month for lease of the

system under the Commonwealth Bank was around $25 compared to
around $175 for other systems. Consequently, the cheaper costs of
installation become a major concern for merchants to select the provider.
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8.3.2. Impact of EFTPOS on the Business

This section considers the impact of EFTPOS on the business, particularly
on branch banking. Analyses in this section consist of three parts:
merchants' experiences with bank services, merchants' reliability on
EFTPOS and merchants' banking practice. The division into three parts
reflects the main impact of EFTPOS on branch banking. As discussed in
Chapter 5, the impact of EFTPOS can be identified into three categories:
efficiency, effectiveness and competitiveness.

8.3.2.1. Merchants' Experiences with Bank Services
-

The assessment of the merchants' experiences with bank services was
questioned using five variables: business relationship, advice on banking
products, counter services, general account enquiries and loan/overdraft
facilities.

Table 8. 7 summarises responses for all variables.

Table 8. 7. Merchants' Experience with Bank Services (0/o, n = 105}
•••• •••••••••••• ••• •••••••••••••••••••••••••••• ••••••••••••• •••••••••••••••••••••••••••••••• •••••••• ••••••••••••••••• ••••• •••••••••••••••••••••••••• .,............................................ ,.~r.nr

Variables

1

2

3

4

5

Total%

·····································································································································································································

Business relationship

0

9

72

11

8

100

Advice on banking products

8

10

45

28

9

100

Counter services

3

13

18

45

21

100

General account enquiries

0

29

45

11

15

100

Loan/overdraft facilities

3

7

45

24

21

100

(1) Very Poor; (2) Poor; (3) Neutral; (4) Good; (5) Very Good

A large number of merchants (72 per cent) reported "neutral" to the impact
of installing EFTPOS on their business relationship with banks , although 19
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per cent of merchants reported improved business relationships with banks
after installing EFTPOS. The type of bank that merchants had improved
their business relationships were: NAB (30 per cent), CBA (25 per cent) ,
Westpac (25 per cent), ANZ (10 per cent) and others (10 per cent).
However, there is no indication from the study that the improvement in
business relationships with banks is influenced by type of business and
industry classification.

30

As discussed earlier, the type of business and

industry classification differences affect the merchants' decision to install
EFTPOS.

The variable that may influence the quality of busines~ relationships with
banks is advice regarding banking products. As discussed in Chapter 5,
this variable is an important aspect for measuring the impact of EFTPOS on
bank branch competitiveness. This study found that the correlation
coefficient between advice regarding banking products and the
improvement of business relationship was positive and significant.

31

The

result is supported by around 37 per cent that reported "good" on this type
of service, although the dominant response was "neutral" (45 per cent) .

30

Statistical test of Kruskal-Wallis is used to indentify whether there are significant
differences on the improvement of business relationship with banks among industries.
2
The calculated value for x is 2.22 (p = 0.52). Consequently, the res ult is not significant.
31

The Spearman 's rho correlation is used to identify the impact of advice regarding
banking products on improved the business relationship with bank. The correlation
coefficient is 0.26 (p = 0.00).
Page 137

A nalysis and Discussion

However, the role of bank branches as a point of contact for merchants was
not realised with EFTPOS. Around 61 per cent of the merchants' sample
did not discuss their interest in this payment technology with anyone at the
bank branch prior to installation. The evidence suggests that many
merchants do not realise the counter services facilities in the bank
branches.

Around 66 per cent of respondents reported that their experience with
counter services in the bank was "good" after they installed EFTPOS . The
type of bank that is perceived by merchants improved their counter
services was the CBA (38 per cent) , NAB (24 per cent) , Westpac (18 per
cent) , ANZ (11 per cent) and other banks (3 per cent). The evidence
indicates that the investment in EFTPOS improved the level of
competitiveness of bank branches, although some merchants disregard the
counter services facilities.

32

Around 29 per cent of respondents reported the general accounts enquiries
were "poor'' after they installed EFTPOS . This was mostly reported by
merchants who indicated poor experience with counter services. However,
around 26 per cent of respondents reported "good" experience with the
general accounts enquiries. This was mostly reported by merchants who

32

The Kruskal-Wallis mean rank test is used to identify whether the advice rega rding
banking products is affected by the improvement of counter services facilities in the
branch. The mean rank for variable counter service is 113.8 (n = 104) and for variable
advice is 88 .3 ( n = 98) . The result shows the banks that have their counter services
improved provide a better advice regarding banking products. The calculated value for x2
distribution is 10.47 (p = 0.001). Consequently, the result is significant.
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indicated their business relationships with banks were improved after they
installed EFTPOS. The evidence suggests that contributions of the general
accounts enquiries to competitiveness of bank branches are varied.
In conclusion, the merchants' experiences with bank services are
influenced by many aspects related to competitiveness of bank branches.
The strong interactions between the aspects imply that investment in
EFTPOS improved customers service in the bank branches although the
strengths of impact are varied between banks. A multivariate analysis may
enhance the quality of interpretation on merchants' experience with bank
services.

8.3.2.2. Merchants' Perception on Reliability of EFTPOS
The extent of reliability of EFTPOS is examined using four variables:
equipment, line access, processing transactions and technical support for
EFTPOS.

Evaluation of the four variables indicated that the merchants'

sample perceived their existing EFTPOS facilities as reliable, although the
degree of reliability may be different among the observed variables. Table
8.8 summarises merchants' response on EFTPOS reliability.
Table 8.8. EFTPOS Reliability (0/o)
Variables

1

2

3

4

5

Total

Equipment

0

12

12

34

42

100

Line Access

2

17

11

39

31

100

Processing Transactions

0

11

11

31

47

100

Technical support for EFTPOS

7

13

25

42

13

100

(1) Very Unreliable; (2) Somewhat Unreliable; (3) Neutral;
(4) Somewhat Reliable; (5) Very Reliable.
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Overall, respondents reported that their EFTPOS equipment was "reliabl e",
as was on line access, processing transactions and technical support on
EFTPOS. A strong opinion on reliability indicates that merchants' concern
with an important measure of technical performance to process
transactions on EFTPOS.

33

The assessment of reliability is important because any disruption in
reliability variables during business hours may have a negative impact, not
only for merchants but also for their banks.

34

The portion of merchants'

sample who reported that their EFTPOS facilities were unreliable might be
identified from the degree of dissatisfaction for line ac.cess (19 per cent)
and technical support for EFTPOS (20 per cent). The type of bank that
was considered by merchants to provide unreliable line access was the
CBA (52 per cent), ANZ (21 per cent), NAB (15 per cent), Westpac (1 O per
cent) and other banks (2 per cent).

Similarly, the type of bank that was

considered by merchants to provide unreliable technical support on
EFTPOS was NAB (33 per cent) , the CBA (25 per cent) , ANZ (15 per cent),
Westpac ( 10 per cent) , Colonial State ( 10 per cent) and other banks (7 per
cent).

33

The Kruskal-Wallis mean rank test is used to identify whether the procesi ng
transactions on EFTPOS is affected by reliability of line access. The mean rank for
variable line access is 94.3 (n 104) and for processing transaction is 113.8 ( n 103).
The result shows that a high degree of reliability for line access affected on reliable
processing transactions. The calculated value for x2 distribution is 6.14 (p = 0.01).
Consequently, the result is significant.

=

34

=

The estimated loss can be reckoned by identifying the value of sales transactions on
EFTPOS during a certain time. The Reserve Bank of Australia, for example , provides data
on the total value of EFTPOS transactions per month that is around $1.5 billion (RBA
Report, October 1996).
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The existence of a large degree of dissatisfaction for line access and
technical support implies than some merchants have reliability problems
with EFTPOS. As will be discussed later, these two aspects may relate to
merchants' banking practice, especially in the increasing number of
merchants for reconciling bank statements after they installed EFTPOS.

8.3.2.3. Merchants' Banking Practice
Analysis of six variables of banking practice suggest that the installation of
EFTPOS has little impact on merchants' banking practice. Table 8.9
summarises the range of responses on this particular area. Most
merchants reported "no change" on most aspects of banking practice.

Table 8.9. Merchants' Banking Practice (0/o)

Variables

1

2

3

4

5

Total

Number of accounts held

0

3.0

96.0

1.0

0

100

Frequency of visit to bank branch

2.9

14.7

82.4

0

0

100

Frequency of account queries

2.0

7.1

81.8

9.1

0

100

Reconciling bank statements

2.0

5.9

61.4

23.8

6.9

100

Interest in other banking product

1.0

2.0

94.9

2.0

0

100

Number
of merchants'
5.0
0
3.0
92.0 ...............
.....................
........................banks
...................................................................................

0

100

(1) Greatly Decrease; (2) Some Decrease; (3) No Change;
(4) Some Increase; (5) Greatly Increase.

Interestingly, 30 per cent of respondents report an increase (23.8 per cent
"Some Increase" and 6.9 per cent "Greatly Increase") in the frequency of
reconciling bank statements after installing EFTPOS. The increasing
volume for reconciling bank statements implies the strong intention of
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merchants to make sure their EFTPOS transactions were credited to their
accounts.

The increasing number of reconciling bank statements may al so indicate
that EFTPOS transaction does not preclude using cheques, credit cards
and cash for payment transactions. Table 8.10 indicates changes of these
three types of transactions over the last three years.

Table 8.10. Transactions Change Over Three Years( 0/o)

1

2

3

4

5

Total

Cheque Transactions

6.3

31.6

25.3

21.1

15.7

100

Credit Card Transactions

2 .1

49.5

16.8 :: 11 .6

20

100

Cash Transactions

34.7

34.7

13.7

16.9

100

Variables
.. ......... ................

0

(1) Little or No Change; (2) Some Decrease; (3) Large Decrease;
(4) Not Accepted; (5) Unsure

More than half of the merchants reported that the number of cheques
received from customers decreased (57 per cent), although there was 6.3
per cent reported little or no change in the number of cheque transactions .
Another 21.1 per cent of merchants did not accept cheque for payment
transactions, while the remaining 15. 7 per cent reported "Unsure" with
transactions change.

Similarly, 66.3 per cent of merchants reported that the number of credit
card transactions per week was reported to decrease after EFTPOS was
installed. A small portion (2.1 per cent) reported little or no change in the
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number of credit card transactions. Another 20 per cent reported "Unsure"
with changes, while 11.6 per cent of the remainder reported that they were
not accepting credit cards.

However, it appears that the installation of EFTPOS is less likely to affect
the number of cash transactions in a business. Around 35 per cent of
merchants reported "No Change" in the number of cash transactions per
week. Another 35 per cent reported that the number of cash transactions
was "Somewhat Decreased", whilst around 17 per cent of merchants were
"Unsure" about changes in the number cash transactions.

The remaining

merchants' response claimed that installation of EFTE?OS has substantially
decreased the number of cash transactions in the store per week.

If the substitution impact of EFTPOS on other payment media was limited, it
is expected that the installation of EFTPOS will have increased their sales
volumes. Approximately 47.6 per cent of the merchants' sample report that
their sales were "Somewhat Increased" and around 15.6 per cent that their
sales were "Strongly Increased" as result of EFTPOS. Compared to the
proportion of card transactions (reported in Table 8.10), the increasing
number of sales transactions may come from cash transactions.

In conclusion, the installation of EFTPOS generates impact on merchants'
branch banking, although some activities related to banking practice
appear unchanged after merchants installing EFTPOS. The result implies
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that merchants consider EFTPOS complementary to , as opposed to,
substituting existing payment media.

8.4. ANALYSIS OF THE RESPONSE OF BANK BRANCHES
8.4.1. The Relationship of the Branch with Merchants
Around 70 per cent of bank branch managers reported that the introduction
of EFTPOS had no impact on the relationship of the branch with
merchants. Twenty per cent reported that their business relationship with
merchants "Somewhat Improved", while the remaining 10 per cent reported
their business relationships with merchants deteriorated as a result of
-

EFTPOS. These are consistent with merchants' opinions reported in Table
8.7 .

The result indicates that bank branches' activities remain unaffected with
the installation of EFTPOS. This is because the merchants' banks may
differ from their EFTPOS providers (see Table 8.5). Consequently, the
number of business accounts in the banks are unchanged after the
installation of EFTPOS.

8.4.2. The Spread and Use of EFTPOS
The factors perceived by bank managers as influencing the spread and use
of EFTPOS facilities were considered using five variables: public
awareness, merchants' interest, changes in bank fees, availability of cash
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withdrawals and cost of credit card transactions. Branch managers
consider that all of these variables to be important in the spread and use of
EFTPOS facilities, with 90 per cent of respondents identifying each
variable as "Important".

Among these variables, concern regarding fees and charges become the
most important issue not any for bank branch managers, but also for
merchants. Even though both groups agreed that fees and charges on
EFTPOS are important, they had different perceptions of how fees and
charges been imposed. This is because each bank has a policy on
imposing fees and charges for merchants. Consequeritly, there is no
general standard for fees and charges applied for al I merchants.

8.4.3. The Merchants Banking Habits
The bank managers' perception of the impact of EFTPOS on merchants'
banking habits was different from the findings in the survey of merchants'
responses (Table 8.9). Table 8.11 summarises the bank managers'
perceptions of the variable impact of EFTPOS on banking habits.

Table 8.11. Merchants Banking Habits( 0/o}

Variables

1

2

3

4

5

Total

Number of accounts held

O

5.3

94.7

0

0

100

Frequency of visit to bank branch

O

42.1

52.6

O

5.3

100

5.3

21.1

63.2

10.5

0

100

O

5.3

68.4

26.3

O

100

Frequency of account queries
Interest in other banking eroduct
• •••••••••••••••••••••

• • • ••••••••

· · · · · · · · · · · · · ·~

· · · · · · · · · · · ·· · · ····· ··

....... ..... . . . ...... .... .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'"'II

(1) Great Decrease; (2) Some Decrease; (3) No Effect;
(4) Some Increase; (5) Great Increase.
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Merchants' opinions (Table 8.9) differ from bank managers' perceptions on
three of the four items: frequency of visit to bank branch, frequency account
queries and interest in other banking products. The proportion of
merchants' sample who perceived that their frequency of visit to bank
branch decreased (14.7 per cent) was smaller than that reported by bank
managers (42.1 per cent). Similarly, the proportion of merchants' sample
who reported that their frequency of account queries decreased (7 .1 per
cent) was smaller than that was reported by bank branch managers (21 .1
per cent). Another comparison was made to identify possible differences of
interest in the variable other banking product. Around 26 per cent of bank
managers perceived that merchants' interest of other ~anking products was
increased. However, only 20 per cent of merchants reported that the ir
interest in other banking product was increased.

Direct comparisons to merchants' opinions on this particular subject
indicate that there are differences from bank managers' opinions on some
issues. Differences on those three variables imply that bank branch
managers are very optimistic, as opposed to realistic, regard ing EFTP OS.

8.5. CONCLUSION

The univariate analysis in this chapter compares the general views of
merchants and bank branch managers regarding the installation of
EFTPOS. Both groups of respondents agree that the installation of
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EFTPOS have an impact on organisations. However, it is clear from the
analysis that the impact of EFTPOS on organisations is considered
differently.

On the merchants' side, overall experiences with adopting EFTPOS shows
that the contribution of EFTPOS to the business is not as strong as
expected. Approximately 69 per cent of respondents report a net positive
experience with EFTPOS for the business, while approximately 15 per cent
considers that benefits equal costs.

The installation of EFTPOS appears largely influenced by merchants'
intention to improve reliability in handling payment transactions. They are
concerned with reliability because any disruption regarding payment
settlement may affect on sales transactions. Therefore, the installation of
EFTPOS makes banking activities easier for merchants.

However, the role of bank branches as a point of contact for merchants is
not realised with EFTPOS. A large number of merchants' sample do not
discuss their interest in EFTPOS with anyone at the bank branch prior to
installation. The business relationship with bank branch is unaffected by
the installation of EFTPOS.

In contrast to merchants, bank branch managers saw the installation of
EFTPOS as a way of changing merchants' banking habits. Decreasing the
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number of visits to the bank, frequency of account queries and interest in
other banking products are among the potential impact of EFTPOS on
merchants' banking habits. The conclusion indicates that bank branch
managers are very optimistic regarding the impact of EFTPOS.
However, despite positive bank branch managers' perceptions of EFTPOS,
their business relationships with the merchants are not affected. The
conclusion is consistent with merchants' opinion.

The next chapter will discuss multivariate analysis which considers using a
combination of variables of interest. The analysis is intended to enhance
the research finding based on single variable. The multivariate analysis
will also be conducted to conform with the grouping variables as discussed
in the previous chapter.
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CHAPTER 9

Assessing the Impact of EFTPOS

9.1. INTRODUCTION
Building on the previous chapter's univariate analysis of the impact of
EFTPOS, this chapter considers the grouping of variables based on fa ctor
analysis.

35

The confirmatory process in this chapter is intended to

enhance the interpretation of the various impact measures.

The chapter also analyses interactions between groups of variabl es to
describe the impact of EFTPOS. The analysis focuses on impact
differences between groups of variables. A multivariate analysis of
variance (MANOVA) is used for this purpose.

The remainder of the chapter is organised as follows. Assumptions in
factor analysis are discussed, followed by the factor analysis. The
fulfillment of the assumptions are required to justify the appli cation of factor
analysis. The impact of the grouped factors then will be discussed.

35

The term factor analysis refers to a variety of statistical techniques whose com mon
objective is to identify a relatively small number of factors which can be used to represent
relationships among sets of interrelated variables (Kim and Mueller, 1978) . The use of
multivariate (factor) analysis is commonly accepted as a valid statistical technique in an
exploratory study.
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9.2. ASSUMPTIONS IN FACTOR ANALYSIS
The use of factor analysis requires a fulfillment of underlying assumptions
from both conceptual and statistical views. From the conceptual view, a
basic assumption of factor analysis is that some underlying structure does
exist in the set of selected variables (Hair, Jr et al., 1995 p. 37 4 ). The
selected variables must be reliable and valid before applying factor
analysis. This is because the objective for factor analyis is to identify
underlying patterns for a large number of variables and to determine
whether the information can be condensed in a smaller set of factors . As
discussed in Chapter 7, the selected variables of the study are reliable and
valid, although some variables satisfy the liberal level nf significance.

From a statistical viewpoint, assumptions of factor analysis refer to the
normality of data, homoscedasticity

36

and linearity. Only normality of data

is necessary if the statistical test is applied to the significance of the factors
(Hair, Jr et al., 1995 p 373). If data are not normally distributed , such as
data derived from Likert scales, then an adjustment called the mean
normalisation procedure is appropriate (Cureton and D'Agostino, 1983).
The normalising process for the selected variables of the study is provi ded
in the appendix.

36

Homoscedasticity refers to equal variance for all the observed variables.
Page 150

A nalysis and Discussion

The application of factor analysis also requires sufficient correlations to
identify interrelated sets of variables in a data matrix.

37

The correlation

among variables can be analysed by computing the partial correlations
between variables. If "true" factors exist in the data, the partial correlation
should be small, because the variable can be explained by factor loading
for each variable (Hair, Jr et al., 1995 p. 372).

38

If the partial correlations

are high, then there are no underlying "true" factors and factor analysis is
inappropriate. Table 9.1 summarises the correlation matrix for all variabl es
of the study to show the appropriateness of data to perform factor analysis .

9.3. FACTOR ANALYSIS OF IMPACT VARIABLES

~

A complete factor analysis involves four key steps: examining the
correlations among variables; factor extraction; factor rotation , which
focuses on tranforming the factors to make them more interpretable; and
finally, constructing factor scales. The study presents correlations am ong
variables, factor extraction and factor rotation, which are considered a
basis for answering the research questions.

37

A correlation coefficient 0.3 is normally used as a benchma rk to satisfy the minimum
level of interrelationships between variables (Hair, Jr et al., 1995 p. 373).

38

Factor loading refers to correlation between the original variables and the factors , and
the key to understanding the nature of a particular factor. Squared factor loading indicates
what percentage of the variance in an original variable is explained by a factor.
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9.3.1. Correlations Among Variables
The purpose for analysing correlations among variables is to identify the
underlying relationships of the variables. Table 9.1 provides a summary of
the correlation matrix for the selected variables of the study. The
appropriateness of factor analysis can be identified from the significance of
the entire correlation matrix. The Bartlett test of sphericity

39

is used for this

purpose. The score for the Bartlett test of sphericity is 459.6 (p = 0.00).
The result is significant and therefore provides an adequate basis for factor
analysis.

Table 9.1 Correlation Matrix
CHG CHEQ

CHG CARD

CHG CASH

EQUIPMT

LINE

PROCESS

BUSREL

CHG CHEQ

1. 00

CHG- CARD

. 50

1. 00

CHG- CASH

. 60

. 60

1. 00

EQUIPMT

. 00

. 00

-. 03

1. 00

-. 10

. 01

. 01

. 65

1. 00

PROCESS

. 04

. 17

. 12

. 63

. 66

1. 00

BUSREL

. 12

. 03

. 05

. 08

. 10

-. 01

1. 00

ADVICE

. 03

. 04

. 07

. 30

. 23

. 33

. 30

COUNTER

. 04

-. 01

. 03

. 18

. 30

. 30

. 20

ACCOUNT

. 04

. 10

. 15

. 23

. 23

. 25

. 11

LOAN

. 13

. 07

. 14

. 20

. 20

. 30

. 14

TECHNICA

. 20

. 08

. 16

. 40

. 46

. 50

. 22

COUNTER

ACCOUNT

LINE

ADVICE
ADVICE

LOAN

TECHNICA

1. 00

COUNTER

. 52

1. 00

ACCOUNT

. 54

. 44

1. 00

LOAN

. 54

. 46

. 66

1. 00

TECHNICA

. 50

. 40

. 49

. 47

1. 00

Bartlett Test of Sphericity = 459.60260 (p = 0.00)

39

The Bartlett test of sphericity is a statistical test for the overall significance of all
correlations within a correlation matrix. It provides the statistical probability that the
correlation matrix has significant correlations among variables (Norusis , 1988).
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Another measure to quantify the degree of intercorrelations among
variables and the appropriateness of factor analysis is the measure of
sampling adequacy of the variables. Sample size adequacy is assessed
using the Kaiser-Meyer-Olkin (KM0).

40

The KMO index using the data

from the survey of the merchants is 0. 72, which is above the cutoff point of
the index 0.5 as suggested by Norusis (1992). Therefore, the sample size
of merchants is large enough to proceed of factor analysis.

In contrast to merchants, the sample size of bank branches is not adequate
to proceed with factor analysis. The KMO index for the bank branch
sample is 3.82. Consequently, data of the bank brancb sample will be
used as a support to confirming the study.

9.3.2. Factor Extraction

A common approach to determining the number of initial factors to be
extracted by specifying a minimum is an eigenvalue (a measure of the
variance explained by each factor). Higher eigenvalues indicate that the

40

The KMO is calculated by comparing the magnitutes of the observed correlation
coefficients to the magnitudes of the partial correlation coefficients (Norusis, 1992 p 52):

LL ?u
i ~j
KMO

LL ,2u
. .

/~}

+

LL a
. .

2

iJ

/~}

where ru is the simple correlation coefficient between variables i and j, and auis the partial
correlation coefficient between i and j. If the sum of the squared partial correlation
coefficient between all pairs of variables is small compared to the sum of squared
correlations, then the KMO index will be close to 1 meaning that the sample size is very
adequate.
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variables share common factors, which means that the variables carry the
same attributes. A rule of thumb for determining the number of factors is to
select factors with an eigenvalue greater than 1. 0.

However, this study limits the number of factor dominants to three to make
interpreting the results clearer.

41

Table 9.2 shows a summary of the three

factors that explain the impact of installing EFTPOS on branch banking .
The statistical test shows that 59. 7 per cent of the total variance is
attributable to the three factors. Factor 1 contributes 28.4 per cent, wh ile
Factor 2 contributes 17.3 per cent and Factor 3 contribues 14 per cent of
the total variance. The remaining unexplained factors ~altogether account
for around 40 per cent.

Consequently, the three factors can be used to

represent grouping impact based on the observed data.

9.3.3.

Factor Rotation

The purpose of factor rotation is to find a simple structure that helps to
interpret the underlying factors. The simple structure as a result of factor a
varimax rotation is shown in Table 9.2. The table shows variables th at have

their factor loadings

42

greater than 0.5. This reflects a conservative

benchmark for identifying significant factor loadings. The cut-off point for

41

This study considers eigenvalue 1.60 or higher to indicate the relative importance of
each factor in identifying for the variance associated with the selected variables being
analysed .

42

A factor loading represents the correlation between an original variable and its factor.
The larger the absolute size of the factor loading , the more important the loading in
interpreting the factor matrix.
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describing significant factor loadings depends on sample size (Hair, Jr et
al., 1995 p 385). The larger the sample size, the correlation coefficient

becomes more sensitive and therefore a lower value of factor loading can
be significant.

Table 9.2. A Summary of Factor Analysis on EFTPOS
Factor

Eigenvalue

1
2
3

Variable

Factor

CHG CHEQ
CHG- CARD
CHG- CASH
EQUIPMENT
LINE
PROCESS
BUSREL
ADVICE
COUNTER
ACCOUNT
LOAN
TECHNICAL

Pct of Var

28 .4
17 .3
14.0

3.40785
2.07470
1.67925

1

Factor

Cum Pct

2

28.4
45.7
59.7

Factor

3

.73815
.85789
. 84317
. 83933
.87864
.85683

--.51718
. 69578
.7 1862
. 63774
.7 6091

.60850

Factor 1 contains four variables which can be labelled "EFTPOS reliability
impact": reliability of equipment, line access , processing transactions , and
handling technical problems with EFTPOS. The first three of the variables
contain high factor loadings. The fourth variable is included in this factor
as it is considered important to support the interpretation of the EFTPOS
reliability impact.

Factor 2, which is labelled "service satisfaction impact", consists of
variables pertaining to advice regarding banking products , counter
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services, and loan/overdraft facilities. Two variables of counter services
and loan/overdraft facilities contain relatively high factor loadings. Another
three variables are included in this factor because they relate to describin g
the contribution of EFTPOS on service satisfaction.

Factor 3, labelled "substitution impact", consists of change in the number of
cheque, card, and cash transactions. All of the variables in this factor
contain high factor loadings.

9.4. INTERPRETATION OF THE FACTORS
Contribution to the impact of EFTPOS is around 60 per cent of the total
variance that is attributable to the three factors. The remaining 40 per cent
is unexplained with the categorisation. The findings of the study imply that
the installation of EFTPOS generates no strong impact for the business in
relation to their branch banking .

However, the categorisation of underlying factors conforms with the
preliminary grouping for the impact of EFTPOS into three: efficiency,
effectiveness and competitiveness as discussed in Chapter 3. EFTPOS
reliability impact relates to efficiency, while substitution impact relates to

effectiveness and service satisfaction impact relates to competitiveness.

The EFTPOS reliability impact consists of variables that are cons idered
relevant to improve bank branch efficiency. The variables contribute
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around 28.4 per cent to the overall observed impact of EFTPOS on branch
banking . The efficiency impact can be achieved through improved
reliability of the EFTPOS system to guarantee processing and transfer of
payments among parties. As discussed in Chapter 5, EFTPOS reliab ility
refers to the ability of the system to provide a continuous service so that
the banks, the merchants and the cardholders can rely on it.

The volume of paperwork that has to be handled in connection with cash
and paper-based payments may be substantial and EFTPOS may have the
capacity to reduce paper work significantly. Consequently, payment
transaction through EFTPOS could reduce processing.: costs by elim inating
the large volume of credit card vouchers and cheques . Reducing
processing costs are likely to be achieved because banks receive EFTPO S
transactions in an electronic format and thus avoid the business of
handling, encoding, processing and archiving cheques and credit card
vouchers. Therefore, reliability of EFTPOS equipment, line access ,
processing transactions and technical support become important aspects
for banks to achieve the level of efficiency of transactions through
EFTPOS.

The substitution impact can be identified in three main activities: change in
the number cheques, credit cards, and cash transactions. All of these
variables are considered relevant to improve bank branch effectiveness.
This contributes around 14 per cent to the overall observed impact of
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EFTPOS on branch banking. As discussed in Chapter 5, effectiveness
impact relates to how well investment in EFTPOS contributes to achieving
the business objectives. This can be identified from any activities that add
value to the branch bank, such as improved customer service at the front
office and improved overall productivity.

The service satisfaction impact category is thought to relate to bank branch
competitiveness. This is because the total contributions of the underlying
factors are directed to support strategic orientation of the banks as well as
changing the way of banks interact with merchants and customers.
Measures of this impact category include the ability oLbanks to providing
loan/overdraft facilities, general account enquiries, counter services and
advice regarding banking products. All of these variables contribute
around 17.3 per cent to the overall observed impact of EFTPOS on branch
banking.

The bank branch competitiveness as a result of EFTPOS then can be
identified from the increasing level of branch bank attractiveness, such as
improving the quality of the business relationship between bank branches
and merchants. Competitiveness of bank branches can also be identified
from the changes in the merchants' banking practice, such as the number
of accounts held in the branch, frequency of visits to the branch and the
use of bank products or services.
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9.5. IMPACT DIFFERENCES OF EFTPOS
This section discusses how the three impact categories, as described
earlier, vary among businesses, and how this variation is influenced by the
merchants' experience with the bank. The analysis will also include an
examination of how these impacts are influenced by the EFTPOS
transaction volume and by different adoption periods of EFTPOS by
businesses.

To investigate these issues, multivariate analysis of variance ( MAN OVA)

43

will be used to test the differences of population means for multiple
2

dependent variables. Hotelling's T is used test the hypothesis that
multiple population means do not differ from a specified constant.

44

43

The technique is analogous to univariate ANOVA, but with two important differences.
First, MANOVA provides more total information than performing single ANOVAs on each
dependent variable in analysis. Second, the use of MANOVA takes into consid eration the
fact that the dependent variables are correlated in some ways. This type of analysis can
not be performed if separate ANOVAs are used (Davis and Cosenza, 1988 p. 435).
44

To compute the Hotelling's T

2

,

the following formula is used:

T 2 = n ( X - µo )' S -1( X - µo )'

Where
n

is the sample size

µo

is the mean vector for the selected variables
1

S - is the inverse of the variance - covariance matrix of the selected varia bles

X - µo is the vector of differences between the sample means and the
hypothesised constants.
The formula is distributed as (n - 1) p FP, (n _ P) I ( n - p), where FP, (n _ P) denotes an F
distribution with p and (n - p) degrees of freedom. The SPSS program automatically
performs the transformation from statistic value of T 2 into an F distribution.
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9.5.1. Impact Differences Among Businesses
Descriptive statistics of the merchant sample indicates that the acceptance
of EFTPOS varies among types of business and industry classifications, as
discussed in Chapter 8. This phenomena raises the need to test whether
EFTPOS generates impacts differently among business types. Within this
context, there are three hypotheses that will be tested:

Hypothesis 1: Means for the four reliability impact variables are the same for all
business type classifications.
Hypothesis 2: Means for the five service satisfaction impact variables are the
same for all business type classifications.
Hypothesis 3: Means for the three substitution impact variables are the same for
all business type classifications.

Table 9.1 summarises the tests' significance for all the three impact
categories. The results are not statistically significant.

Therefore, it is

concluded there are no differences in each of the impacts among the
different business types.

Table 9.1. Impact Differences Among Business

Multivariate Tests of Significance: Hotelling's Tests
....................................................................................................................................

.Jmpact_ Category .......................Va/ue __ ..........Exact _F .... Hypoth ...DF .... Error OF ....... Sig ... of F ... .

Reliability

.00768

.18233

4.00

95.00

.947

Substitution

.05806

1.72251

3.00

89.00

.168

Service Satisfaction

.02433

.44763

5.00

92.00

.814
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9.5.2. Impact Differences by Volume of EFTPOS Transactions

The study reveals that different types of businesses have different
experience in the number of EFTPOS transactions. As is expected, petrol
stations are among the category of business that have a high volume of
EFTPOS transactions. The surveyed samples in the study show that all
within 'petrol stations' business type have accepted EFTPOS, more often
than average, as noted in Chapter 8. Some other businesses may also
carry a high number of EFTPOS transactions even though the proportions
are not as high as for petrol stations. The businesses include household
appliance strores (40 per cent) and hardware stores (40 per cent).

This raises the need for testing hypotheses on whether the impact
categories are influenced by the volume of EFTPOS transactions. The
sample is grouped into two categories: high and low volume of EFTPOS
transactions. Within this context, there are three hypotheses that will be
tested.

Hypothesis 4: Means for the four reliability impact variables are the same for all
volume of EFTPOS transactions.
Hypothesis 5: Means for the five service satisfaction impact variables are the
same for all volume of EFTPOS transactions.
Hypothesis 6: Population means for the three substitution impact variables are
the same for all volume of EFTPOS transactions.

Table 9.2 summarises the multivariate significance tests for the three
impact categories. None are statistically significant. Therefore it is
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concluded that population means are the same as those hypothesised for
all volume of EFTPOS transactions.

Table 9.2. The Volume of EFTPOS Transactions Differences

Multivariate Tests of Significance: Hotelling's Tests
Impact Category

Value

Exact F Hypoth. [)_F Error OF Sig. of F

Reliability

.08284

1.96744

4.00

95.00

.106

Service Satisfaction

.05451

1.00305

5.00

92.00

.421

Substitution

.05401

1.60220

3.00

89.00

.195

The results of statistical tests dispute public opinion on which the benefits
of EFTPOS accrue to large retailers. The results suggest that even small
retailers with relatively low EFTPOS transaction volunJ.es may experience
efficiency, effectiveness and competitiveness impacts by installing
EFTPOS.

9.5.3. Early Versus Late EFTPOS Adopters

This analysis is intended to identify whether different impacts exist between
the early and late adopters of EFTPOS. "Early adopters" are defined as
those sample respondents who installed EFTPOS before 1994, whilst "late
adopters" are those who installed EFTPOS in 1994 or later. Using 1994 as
the cut off is based on data that this particular year shows a high adoption
rate of EFTPOS among merchants. Three hypotheses are proposed here,
to test the possibility of any differences between early adopters and late
adopters.
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Hypothesis 7: Population means for the four reliability impact variables are the
same for early adopters and late adopters.
Hypothesis 8: Population means for the five service satisfaction impact variables
are the same for early adopters and late adopters.
Hypothesis 9: Population means for the three substitution impact variables are
the same for early adopters and late adopters.

Table 9.3 reports results the relevant significance tests. All are statistically
insignificant.

Consequently, it is concluded that the population means do

not differ from each impact.

Table 9.3. Early Adopters and Late Adopters Differences
Multivariate Tests of Significance: Hotelling's Tests
---

Impact Category

Value

Exact F Hypoth. OF Error OF

Reliability

.02525

.59965

4.00

95.00

.664

Service Satisfaction

.16611

3.05639

5.00

92 .00

.013

Subtitution

.12191

3.61667

3.00

89.00

.016

Sig. of F

""

9.5.4. Banking Habits Differences Among Businesses
As discussed in the previous chapter, the merchants' banking habits are
not strongly changed after they install EFTPOS. This section is intended to
examine whether or not this conclusion is different among business types.
The hypothesis that will be tested in relation to this issue is the following:

Hypothesis 1O: Means for the four merchants' banking habits variables are the
same for all types of the business.
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Table 9.4 summarises the statistical test for differences in banking habits
among businesses. The table shows that multivariate tests are not
statistically significant. Accordingly, the null hypothesis that population
means do not differ from the banking habits is accepted.

Table 9.4. Differences in Banking Habits among Businesses
........................................... ................................... .................................................................. ....................... .............................

Multivariate Tests of Significance: Hotelling's Tests
Impact Category

Value

Exact F Hypoth. OF Error OF

Banking Habits

.04368

.64790

6.00

Sig. of F

89.00

.692

In conclusion, the result of statistical tests in this section indicate the
merchants' argument stating that the installation of EFTPOS is mainly for
competitive reasons. However, there is no strong indication among the
merchants that EFTPOS is being used as a way of changing their banking
habits, such as the number of accounts held, interest with other bank
products, and number of banks with whom merchants maintain their
accounts.

From the perspective of the bank branches, the acceptance of EFTPOS is
not being used as a mechanism to lock in merchants as their prime
customers. The surveyed bank branches perceive EFTPOS as another
type of bank service. The history of the implementation of EFTPOS in
Australia can be seen as a collaborative action among banks rather than as
a competition between banks.
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CHAPTER10
Conclusions and Implications

10.1. INTRODUCTION
This chapter presents the general conclusions and implications of the
study. The chapter begins with the general conclusions of the study based
on analysis of the data presented. There is then a consideration of
contributions which are made by this study to theoretical developments.

The last section discusses some limitations and implications of the study
directed to the managerial practices and the society. The last section also
suggests unresolved questions that need of further research .

10.2. THE GENERAL CONCLUSIONS OF THE STUDY
The assessment of the impact of installing new information technology on
organisations is a complex process, especially within the banking industry.
The influences of the regulatory agency, competitors, customers' groups,
and substitute businesses have made the process of measuring the IT
impact a difficult task. This is because each of these parties may have
different perspectives on assessing the impacts.
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This study considered the impact of installing EFTPOS on branch banking
from both banks' and merchants' views. The use of both views makes the
analysis richer, but limits the range of potential organisational impact of
EFTPOS. The study does not specifically address the issue of strategic
aspects for banking overall because it is not the focus of the discussion.
Such strategic aspects for banking are considered beyond the scope of this
exploratory study of branch banking activities, which may limit the
generalisability of conclusions in the context of the broader banking arena.

On the merchants' side, the study concludes that .the installation of
EFTPOS has an impact on branch banking although itmay be difficult to
isolate the impact from the influence of other IT applications. An impact of
EFTPOS at the bank branch has been identified in the changes in the
merchants' banking practices although the majority of merchants reported
little or no change in this regard. Whether this conclusion represents
understatements by merchants or differences in perspectives among
merchants in response to EFTPOS can not be determined from the study.
In either case, this implies that the installation of EFTPOS may not be
considered as an important issue by the merchants to change their banking
practice.

The small reductions in the number of transactions using cheques , credit
cards and cash suggests that EFTPOS is complement more than
substitutes for other retail payment media. This should be evidenced by
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increased sales volume if there is enhanced competitiveness. Although
this speculation reflects the degree of confidence among merchants, the
mechanism by which EFTPOS affect sales volume can not be determined.
Thus it is ambiguous as to whether the competitiveness role of EFTPOS for
merchants is mostly one of advantage or one of necessity.

It was expected that the installation of EFTPOS would affect on the ability
of merchants to improve customer services by providing new alternative of
payment for puchases of goods and services. Such expectation of the
impact of EFTPOS can be found in wide-range of businesses. This
demonstrates that the installation of EFTPOS among merchants is
influenced by type of business although the effect of particular type of
business or industry can not be identified. An additional information is
required to explain some major factors that may affect in the adoption of
EFTPOS.

Along with the need of describing factors that may affect on the installation
of EFTPOS, the analysis of data of non-adopters supports the conclusi on
that EFTPOS has a little impact on branch banking . It is evidenced that the
low level of adoption of EFTPOS among merchants reflects an ambiguity
concerning the impact of EFTPOS on branch bank activities. The study
can not identify whether this conclusion demonstrates overstatements of
the merchants response or the bias in selecting merchants. This invites a
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clear explanation because the merchants were targeted based on the
expectedly high-level of adoption.

The role of bank branches as a point of contact for merchants is also not
realised with EFTPOS. This conclusion is supported by evidence that the
business relationships with bank branches are unaffected by the
installation of EFTPOS. This implies that the installation of EFTPOS is not
the major factor for merchants to be loyal to a particular bank branch and
have banking products and services.

In comparison to merchants, bank branch managers ace very optimistic
regarding the impact of EFTPOS. They perceive the installation of
EFTPOS as a way of changing merchants' banking habits. Decreasing the
number of visits to the bank, frequency of account queries and interest in
other banking products are among the potential impacts of EFTPOS on
merchants' banking habits.

The contradictory findings of the study dispute with opinion described in the
literature which claims that EFTPOS generates a tremendous impact for
the merchants as well as for the banks. The promises of convenience
along with this technology are not justified by the findings that merchants'
banking habits are not changed.
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Although the number of EFTPOS transactions has substantially increased
in the last three years, the number of cheques and cash for payments of
transactions have remained unaffected by EFTPOS. The number of
cheques deposited through bank branches are continuing to increase by
around 3.5 per cent and cash withdrawals at the counter increase by
18.4 per cent per year as described in the earlier chapter. The findings
imply that businesses are not receptive to the introduction of a new
payment technology such as EFTPOS.

However, the conclusions of the study are not trying to claim that the
installation of EFTPOS is useless for the business in relation to the ir
branch banking. There is still a limited impact that occurs with the
installation of EFTPOS. The factor analysis identifies, at least, three major
impact categories of EFTPOS on branch banking: reliability, service
satisfaction and substitution.

By assessing the three impact categories, it is argued that reliability impact
relates to measuring efficiency, substitution relates to effectiveness and
service satisfaction relates to competitiveness. A description of these
impact categories is as follows.

10.2.1. Impact on Efficiency

The efficiency impact category consists of an underlying factor that rel ates
to reliability (factor 1). This impact category consists of variables that are
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considered crucial to improve efficiency of a bank branch including
reliability of equipment, line access, processing transactions and technical
support relating to EFTPOS. The installation of EFTPOS, therefore, may
reduce costs for the back-office operations by reducing the need for human
intervention to process the transactions.

10.2.2. Impact on Effectiveness

Impact on effectiveness relates to the underlying factor of substitution
(factor 3) which was be identified in three main variables: change in the
number of cheques, credit cards and cash transactions. This impact
category relates to effectiveness of a bank branch because it leads to
achieving the objectives of introducing electronic banking. Consequently,
the installation of EFTPOS has influenced on merchants' banking habits
which then may add value to the bank branches' activities.

10.2.3. Impact on Competitiveness

The competitiveness impact of EFTPOS can be identified in underlying
factor of service satisfaction (factor 2). The impact of this category consists
of four variables: the business relationships between banks and merchants;
the advice regarding banking products; the quality of counter services; th e
availability of loan/overdraft facilities; and the response to general
enquiries.
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Although the contribution of EFTPOS on the competitiveness of bank
branches is limited to payment transactions, it still can be used as a
mechanism for managing banks' clientele effectively. This conclusion
implies that branch managers may adjust the way of managing clients to
improve their business relationship with merchants.

10.3. THE THEORETICAL CONTRIBUTIONS OF THE STUDY
The assessment of IT impact on organisation is highly complex and has
become a long-standing issue in IS/IT area. Most studies of this subject
are concerned with changes from an internal perspective of an organisation
which may not the case in assessing the impact of EFTPOS . The nature of
EFTPOS system which substantially interface with external parties
suggests the adoption of approach which accommodates of such external
parties in viewing the impacts.

This study provides a small step in this direction by focussing attenti on on
the interorganisational elements of local area or sub business unit impacts.
It is evident in this study that different users of a common IT have different
ways of viewing the impacts. Accordingly, it may be necessary for
organisation to consider impacts idiosyncratically when external
consequences are likely to be influencial.

This is consistent with other studies which describe complexity in assess ing
the impact of IT investment (e.g. Weill, 1992; Singleton et al , 1994). It is
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very difficult to identify and measure the impacts of IT investment through a
web of intermediate effects upon organisational level performance. This
exploratory study particularly identifies some potential changes in the
branch or sub-business units level in terms of efficiency, effectiveness and
competitiveness.

10.4. LIMITATIONS OF THE STUDY
The most obvious limitation of the findings comes from data which may
reduce the generalisability of the results. The use of selected regional
sampling might reduce representativeness to the national profile. The study
can not identify whether any differences between the ACT region and the
rest of Australia in relation to branch banking or the use of EFTPOS .
However, the wide-range of merchants in the sample and variety of
individual responses suggest that there is minimal response bias in regard
to the impact being considered.

The uses of small scale merchants as the sample also limit the potential
impact of EFTPOS derived from larger scale merchants. The bias of smal l
scale of merchants in describing the impact of EFTPOS in relati on to thei r
branch banking may affect the findings of the study. However, the nature
of bias which comes the merchants response in this regard can not be
identified. Broadening of sample types which include larger scal e of
merchants may change the view regarding the impact of EFTPOS .
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In addition to the merchants response, the number of bank branches used
in the study limit the generalisability of the results. Although the respon ses
are merely based on the perceptions and experiences of branch managers,
it provided a reasonable basis for assessing the impact of EFTPOS on the
sub units of organisations. This study does not consider assessing of other
external factors such as bank branches competition and the government
policy that may influence on branch managers' perceptions and
experiences on EFTPOS. Expanding of factors to include bank branches
competition, deregulation of the government policy in banking and other
social aspects may improve generalisability of conclusion.

10.5. IMPLICATIONS OF THE STUDY
10.5.1. Implications for Management Practices

The merchants' banking habits into EFTPOS reflect slow process of
adopting new technology in banking. Whether the impact exist has
become major concern among parties involved in such of technology. This
implies the possibility of the time lagged affect of the investment in
EFTPOS. Similarly, the assessment of impact of other banks' retail
delivery system may also consider the intervening factors during the
implementation period.

The complexity for identifying the impact of EFTPOS brings an implication
for management practices to consider using an extraorganisational
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approach if the assessment of IT impact involves the interest of multiparties. An understanding the behaviour of parties may reduce the
possibility of misconstruct that are derived from a single view.

10.5.2. Implications for Society
The introduction of EFTPOS in Australia has changed people's purchasing
and banking habits. However, there are many of businesses that have not
considered adopting EFTPOS and only accept other alternative payments.
A possible implication of this is that business are not fully aware of the
potential benefits of EFTPOS. Perhaps they do not think it is worth the
effort of investigating its value.

10.5.3. Implications for Further Research
The general results of the study provide direction for a further empirical
research. Of critical importance is the study of the reasons for differing
users' viewpoints to acknowledge a behavioural or social explanation of the
reasons for differences. This area of research provides a broader aspect in
assessing IT impacts.

Along with the impact of differing viewpoints, the process of assessing the
impact itself may also be approached systematically. One major issue in
this regard is whether one or more functional groups outside the
organisation have a greater influence in assessing IT impacts.
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The conclusions have also left some unresolved questions that might be
explored in further study: [1] what type of IT assets can be linked to the
management strategy to generate the IT impact? [2] how can management
strategy be translated into business operation to improve organisations'
performance? [3] in what ways do business operations and strategic
orientation work together to achieve organisations' performance? [4] in
what ways does the impact of IT on organisations lead to generate societal
impact?
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MERCHANT EFTPOS SURVEY
PART A: BACKGROUND INFORMATION

:t:*t]!:,:;;:t: ;a::;~;~:it~~hft~~~::rrt:}~;~~!J;;::::~s

1

·•···

..••w.w.

1. Merchant address:

fqp ~lf~f4,r, ·

,

.

..

---------------------

2. Post Code
3. What is your main business?
1

Supermarket
Department store
Business services

Convenience store/ Groceries
Specialty store_ _ _ _ _ _ _ __

Other- - - - - - - - - - - - -

4. Is your business conducted under any of the following arrangements?

D
D

Agency or dealership
Co-operative

D
D

Franchise
Purchasing group

5. To the best of your knowledge, in what year was the business
established?

I

I

6. What is your current position in the business?

D
D

Sole owner
Manager(non owner)

D
D

One of!

Iowners

Other_ _ _ _ _ _ _ _ _ _ __

7. How many equivalent full-time staff do you currently employ?
8. Do you provide any of the following customer credit?
Lay-bys
Charge accounts - retail
Charge accounts - trade

9. Do you use EFTPOS facilities for customers?

D
D

Yes (Please continue to question 10)
No
If "No", why don't you use EFTPOS?
Too expensive
Average transaction value too small
Other- - - - - Not enough customer demand
Never considered it
(If you answered "No" to question 9, please return your
questionnaire without completing anymore questions).

B
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PART 8: INSTALLATION OF EFTPOS
/MM>
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10. Who made the decision to install EFTPOS?
.------,

Owner/s
Manager
Unknown, as the business had EFTPOS before your arrival
Franchisor
Other (please specify) _ _ _ _ _ _ _ _ _ _ _ _ __

11. When was EFTPOS installed?

I

I

Year

Month

12. a. Who provides your current EFTPOS facilities?
Westpac Bank
Commonwealth Bank
ANZ Bank
National Australia Bank
Advance Bank
St.George Bank
State Bank of NSW
Other (please specify) - - - - - - - - - - - - -

b. Which bank does your business use for most banking activities?

D

D

Same as (a)

Other _ _ _ _ _ _ __

c. When did your business last change banks?

D

Never

I

I Month

I

I Year

d. Which bank did you previously use?
e. How important were any of the following in your decision
to Change banks:
Not
Somewhat
Very
Important

Important

Important

Branch location
Banking charges/fees
Installation of EFTPOS
Loans/overdraft facilities
Quality of branch services
Other

l
I

I
I

I
I

I
I
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13. Did you use any electronic payment systems before installing EFTPOS?
Electronic credit cards payment system
Electronic Data Interchange

Yes

No

D
D

D
D

14. Is your business involved in current "Smart Cards" trials?

D

Yes

No

D

15. Do you believe that the introduction of "Smart Cards" in Australia will affect
the demand for EFTPOS?
Strongly
Reduce

Somewhat
Reduce

No
Effect

Somewhat
Increase

Strongly
Increase

No
Opinion

Please provide any comments you have on "Smart Cards" here:

PART C: REASONS FOR ADOPTING EFTPOS
fh is";!Jl, rjt::on:t"i]~;rq uestlffinn aireJ::will heI/ l}' us lo unders{and your @rigin al reasons
rfor ad~pting E~·T Pos:'./P/ease tick ("1} the box, that best applies for each of the
lolloil~,g q1:1e~ttpns oifprovide the infCQrmation requested.

16. What were your main reasons for originally installing EFTPOS?

17. Were you offered a trial use of EFTPOS for the business before you signed
a contract with your EFTPOS supplier?

D

Yes

No

D

If "Yes", did you take up the trial?

D

Yes

No

D
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18. Please indicate the level of influence the following parties had on the
decision to install EFTPOS?
No
Influence

Some Considerable
Influence
Influence

Not
Applicable

accountant or business advisor
bank branch
business association
business associates/friends
competitors
customers
employees
franchisor/co-operative
management centre
neighbouring businesses
other

----------

19. Did you discuss your interest in or concerns with EFTPOS with anyone at
your bank branch before you installed it?

D

Yes

No

D

If "Yes", what was the nature of your discussion with the bank branch ?

PART D:

IMPACT OF EFTPOS ON THE BUSINESS

20 . How has the installation of EFTPOS affected your business relationship
with your bank?
Strong ly
Impaired

Somewhat
Impaired

No
Effect

Somewhat Strong ly
Improved Improved

Please provide any comment you wish to make on this matter here:
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21. Has the introduction of EFTPOS affected your sales? (tick one box)
Strongly Somewhat
Decreased Decreased

No
Change

Somewhat
Increased

Strongly
Increased

If change has occured, please indicate how EFTPOS has caused to
change:

22. How did the costs associated with handling sales transactions change after
your busines installed EFTPOS?
Strongly
Decreased

Somewhat
Decreased

No
Effect

Somewhat
Increased

Strongly
Increased

Comment:

------------------------

23. How many EFTPOS terminals do you use
currently?
24. What is the minimum EFTPOS transaction
allowed to your customers?

$

25. What is the maximum "cash out" through
EFTPOS allowed to your customers?

$

26. Did the installation of EFTPOS affect of your banking practices with respect
to the following:
Strongly
Decreased

Somewhat
Decreased

No
Somewhat Strongly
Change Increased Increased

number of accounts held
frequency of visits to the bank
frequency of account queries
reconciling your bank statements
use of other bank products/
services
number of banks with whom you
maintain accounts
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27. How do you rate your experience with the following bank services?
Very Poor

Poor

Neutral

Good

Very Good

I

Advice regarding other banking
products

I

Counter services

General account enquiries

Loan/overdraft facilities

Solving technical difficulties with
EFTPOS

28. How reliable have you found EFTPOS with respect to following:
Very
Unreliable

Somewhat
Uneliable
Neutral

Somewh~
Reliable

Very
Reliable

Equipment
Line access
Processing transactions

29. For each of the questions listed below, please estimate your current
number of transactions for your business.
The number of EFTPOS transactions
per week
The number of "cash outs" at the counter
per week
The number of cheques received from
customers per week
The number of credit card transactions
per week

D

I

I

I

ID

I

ID

not allowed

not accepted

not accepted

The number of cash transactions in the
business per week
The total number of sales transactions
per week
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30. How much does your business pay for EFTPOS per month,on average:
Merchant service fee

$

Total transactions fees

$

Other fees (if any)

$

Total fees per month

$

31. For each of the transaction types below, please identify any change that
has occured as a result of the business installing EFTPOS.
Little or
Some
No Change Decrease

The number of cheques received
from customers per week
The number of credit card
transactions per week
The number of cash transactions
per week

Large
Decrease

Not
Accepted

Unsure

I

I

I

11

11

I

I

I

I

11

11

I

I

I

I

11

11

I

32. Has EFTPOS provided the business benefits you expected?
Please explain

33. How would you evaluate the contribution of EFTPOS to your business?
Costs greatly
excede benefits

Costs somewhat
excede benefits

Costs equal
benefits

Benefits somewhat
excede costs

Benefits greatly
excede costs

It will help our analysis if you can provide some explanation of your answer
to question 33.

Thank you your assistance. If you would like a summary of the survey
results, please provide your name and address or attach your business
card. The results are expected to be available after November 1996.
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APPENDIX 2
BANK BRANCH EFTPOS SURVEY
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BANK BRANCH EFTPOS SURVEY
PART A: BACKGROUND INFORMATION

This patit of t/!J~:wqaesif£Jnnaire,rfwil1 as~f§t tb'"',:J!f bf iele J!Jfa<ikfJrocJi!Ja informationwfha
will help us cqllate af)€il interpret to e'lher sections of the questionnaire. Please
tick (-xi) the ~(j)X th 9f,f/f2Plies plrprovtle the ifi!(orm~,ilb.1:1 reque:s(ed.

1. Branch address: - - - - - - - - - - - - - - - - - - - - - 2. Post Code

D
I

3. How long has this branch been established?

I Years

4. How long have you been a branch manager?

Less than 2 years
Between 2 - 5 years
More than 5 years

5. How long have you been managing this branch?

Less than 2 years
Between 2 - 5 years
More than 5 years

6. Approximately what proportion of your customers are:

D

Do not know

I business accounts

O/o

personal accounts

O/o

7. Approximately what proportion of your active business accounts
have an EFTPOS system installed:

D

Do not know

I merchants

I I%

other business

0,0

8. How many staff do you have in your branch?
9. How many staff were in this branch 2 years ago?
10. Are changes to branch staffing expected in the next 12 months? If so,
please estimate the nature of the change. Please quantify if possible.
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PART B:

IMPACT OF EFTPOS ON BRANCH BANKING

Thisp.art aims to est9t/q/ish yaur opinign on tJie impact of acceptance of the
EFF~~S. ,p:>/~ase d~~~rfibe tlJ/fJ imp 91il of&Jlhe lEFTP03 oh
brandh bf
putting .tick()} in the ;1 box tha't applieq . tof ea~h of the following questions or
,n,rqv~~~ i{f)fOrt1Jlafion"regueste}€1};.
··
,

yqir

0

Impact on Staff:

11.

Compared to three years ago, how has your counter staffs' skills in your
wider range of non loan banking products changed?
Greatly
Decrease

Some
Decrease

I
12.

13.

I

I

Some
Increase

Greatly
Increase

I

I

What percentage of your counter staff are active in selling
multiple products or services to existing customers?

D

0

/o

Compared to three years ago, has the proportion of staff
hours spend in training changed?
Greatly
Decrease

14.

No
Change

Some
Decrease

No
Change

Some
Increase

Greatly
Increase

What percentage of your counter staff have gained
experience at another branch?

0%

Impact on Customers:

15.

Has the introduction of EFTPOS affected the relationship of the branch
with merchants?
Strongly
Impaired

Somewhat
Impaired

I

I

No
Effect

Somewhat
Improved

I

Strongly
Improved

~

Any explanation of identified effects will be valuable: _ _ _ _ _ __
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16.

Which of the following items have encouraged merchants to install
EFTPOS facilities?
Not

Somewhat
Very
Important
Important Important

Bank branch activities
Bank-wide marketing activities
Public demand
Merchant competition
Perceived system reliability
Other (1) _ _ _ _ _ __

(2) ~~~~~--

17.

I
I
I
I

I
I
I
I

I
I
I
I

I
I

I
I

I
I

I

I

I

Which of the following items have been important in the spread
and use of EFTPOS facilities?
Not
Important

Somewhat
Important

Very
Important

Public awareness
Merchants' interest
Changes in bank fees
Availability of cash withdrawals
Cost of credit card transactions

18.

Where merchants have installed EFTPOS, have they changed their
banking habits into respect to:
Greatly
Decrease

Some
Decrease

No
Effect

Some
Greatly
Increase Increase

Number of accounts held
Frequency of visits to bank branch
· Frequency of account queries
Interest in other bank products

Page

199

Impact on Products or Services:

19.

How have the number of products or services being offered through the
branch changed because of introduction of EFTPOS?
Greatly
Decrease

Some
Decrease

No
Change

Some
Increase

Greatly
Increase

l
20.

Has EFTPOS affected any of the following activities?
Greatly
Some
No
Some
Greatly
Decrease Decrease Change Increase Increase

General promotional activities
Attracting business accounts to
the branch
Attracting more business from existing
business customers
Amount of attention on personal
(non business) customers
Other

------------

Impact on Internal Activities:

21.

For each of the following types of transactions, please estimate the
volume (not value) for your branch per month:
The average number of cheques deposited
per month?
The average number of rejected cheque
transactions in the branch per month?
The average number of cash withdrawals at
the counter per month?
The average number of cash advances from
credit cards through the branch per month?
The average number of ATM withdrawals at
the branch per month? (if applicable)
The average number of customer deposits
per month?

D
D
D
D
D
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22.

For each of the following transactions types, what has been the
percentage change over the last three years that you attribute to the
increased take up of EFTPOS by merchants.

0 %
0 %
0 %
0 %
0 %
0 %

Change in the average number of cheques that
are deposited per month?
Change in the average number of rejected cheque
transactions in the branch per month?
Change in the average number of cash withdrawals
at the counter per month?
Change in the average number of cash advances
from credit cards through the branch per month?
Change in the average number of ATM withdrawals
at the branch per month? (if applicable)
Change in the average number of customer deposits
per month?

23.

How often does the branch receive queries regarding EFTPOS
from your:

I

Existing EFTPOS business customers

I per month

Prospective EFTPOS users

per month

Potential Impact of Future Retail Payment Media
24 . What effect, if any, do you believe the introduction of "Smart Cards" in
Australia will have on the following.
Greatly
Decrease

The use of EFTPOS?
The use for ATMs?
The use of Credit Cards?

I
I
I

Some
Decrease

I
I
I

No
Effect

I
I
I

Some
Increase

I
I
I

No
Opinion

Greatly
Increase

I
I
I

ID
ID
ID

Comment:
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25. What effect, if any, do you believe the introduction of electronic payment
technology on the Internet, such as "e-cash" will affect the following.
Greatly
Decrease

The use of EFTPOS?
The use for ATMs?

I
I

The use of Credit Cards? j

Some
Decrease

I

I
I

No
Effect

I
I
I

Some
Increase

Greatly
Increase

I
I

I
I

j

J

No
Opinion

JD
ID
D
J

Comment:

------------------------

Thank you your assistance. If you would like a summary of the survey
results, please provide your name and address or attach your business
card. The results are expected to be available after November 1996.
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THE MEAN NORMALISATION PROCEDURE
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THE MEAN NORMALISATION PROCEDURE

Table A 1 summarises complete steps of the mean normalisation procedure
for variable Line Access of the merchants survey. Similar procedures for
adjustment are then be applied for other variables the merchants survey.

Table A.1. Mean Normalisation Procedure for Variable Line Access

1111111111

I

i

I

I

I

I

1

frequency (f)

2

17

12

41

32

104

2

proportion (p)

0.019

0.164

0.115

0.31

1

3

pc

0.019

0.183

0.298

0.394
0.692

4

y (table)

0.046

0.265

0.347

0.352

0.003

5

yd

-0.046

-0.219

-0.082

-0.005

0.349

6

z (yd/p)

-2.392

-1 .3

-0.710

-0.01

1.13

7

T= 10z +50

26

37

43

50

61

1

Note:
1. L f = n (number of cases) , Here n = 104
2. p =f /n LP = 1
3. pc (p-cummulative). 0.019 + 0.164 = 0.183 + 0.115 = 0.298 . etc. Last pc must
be equal to 1
4. y is a normal ordinate corresponding to pc
5. yd (y-difference). yo= 0.00; 0.00 - 0.046 = -0.046; 0.046 - 0.265 = - 0.219 , ect.
6. z = yd/p , z1 = -0.046/0.19 = -2.392 etc.
7. T=10z+50.

Step 1: The mean normalisation procedure begins with defining the original
response derives from the tabulation of questionnaires , for example
1, 2, 3, 4, and 5.
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Step 2: The corresponding frequencies of the response are matched with
the number of cases or responses.

Step 3: Dividing a unit-normal distribution into segments with areas
proportional to the frequencies of the original score groups.

Step 4: Adjust the calculated value with the normalisation table to find out
a normal corresponding value.

Step 5: Calculate the difference on each normal corresponding value.

Step 6: The mean method of normalising puts each z at the mean of the
corresponding segment, where z is the standard-score distance
from the mean of the whole distribution to the mean of the segment.
The standard score has a mean of zero (0). Consequently, z will
be negative if the mean of the segment is below the mean of the
whole normal distribution; or positive if the mean of the segment is
above the mean of the whole distribution.

Step 7: Finally, the T-scores replace the response for the computation of
the correlation matrix. The T-scores are rounded to a two-digit
integral number.
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Table A 2. The Unit Normal Distribution
Source: Cureton and D'Agostino, 1983 p. 131

pc
.00
.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
.11
.12
.13
.14
.15
.16
.17
.18
.19
.20
.21
.22
.23
.24
.25
.26
.27
.28
.29
.30
.31
.32
.33
.34
.3 5
.36
.37
.38
.3 9
.40
.41
.42
.43
.44
.45
.46
.47
.48
49

9

8

7

6

5

4

3

2

1

0

1

2

3

4

5

6

7

8

9

.000
.027
.048
.068
.086
.103
.119
.134
.149
.162
.175
.188
.200
.212
.223
.233
.243
.253
.262
.271
.280
.288
.296
.304
.311
.318
.324
.331
.337
.342
.348
.353
.358
.362
.366
.370
.374
.378
.381
.384
.386
.389
.391
.393
.394
.396
.397
.398
.398
.399

.003
.029
.050
.070
.088
.105
.121
.136
.150
.164
.177
.189
.201
.213
.224
.234
.244
.254
.263
.272
.281
.289
.297
.304
.312
.318
.325
.331
.337
.343
.349
.354
.358
.363
.367
.371
.374
.378
.381
.384
.387
.389
.391
.393
.395
.396
.397
.398
.398
.399

.006.
.031
.052
.072
.090
.106
.122
.137
.151
.165
.178
.190
.202
.214
.225
.235
.245
.255
.264
.273
.282
.290
.298
.305
.312
.319
.326
.332
.338
.343
.349
.354
.359
.363
.367
.371
.375
.378
.381
.384
.387
.389
.391
.393
.395
.396
.397
.398
.399
.399

.009
.033
.054
.072
.901
.108
.124
.139
.153
.166
.179
.192
.204
.215
.226
.236
.246
.256
.265
.274
.282
.291
.298
.306
.313
.320
.326
.3 32
.338
.344
.349
.3 54
.359
.3 63
.368
.372
.375
.379
.382
.385
.387
.389
.391
.393
.395
.396
.397
.398
.399
.399

.012
.036
.056
.074
.903
.110
.125
.140
.154
.168
.181
.193
.205
.216
.227
.237
.247
.257
.266
.275
.283
.291
.299
.307
.314
.320
.327
.333
.339
.344
.350
.355
.359
.364
.368
.372
.376
.379
.382
.385
.387
.390
.392
.393
.395
.396
.397
.398
.399
.399

.014
.038
.058
.075
.095
.111
.127
.142
.156
.169
.182
.194
.206
.217
.228
.238
.248
.258
.267
.276
.284
.292
.300
.307
.314
.321
.328
.334
.340
.345
.350
.355
.360
.3 64
.368
.372
.376
.379
.382
.385
.388
.390
.392
.394
.395
.396
.397
.398
.399
.399

.017
.040
.060
.077
.096
.113
.128
.143
.157
.170
.183
.195
.207
.218
.229
.239
.249
.259
.268
.277
.285
.293
.301
.308
.315
.322
.3 28
.33 4
.340
.3 46
.351
.3 56
.360
.365
.369
.373
.376
.380
.3 83
.3 85
.388
.3 90
.392
.394
.395
.397
.397
.398
.399
.399

.0 19
.042
.062
.079
.098
.114
.130
.144
.158
.172
.184
.196
.208
.219
.230
.240
.250
.260
.269
.277
.286
.294
.3 01
.309
.316
.322
.329
.33 5
.341
.3 46
.3 51
.356
.361
.365
.3 69
.373
.377
.380
.383
.386
.388
.390
.392
.394
.3 95
.397
.398
.398
.399
.399

.022
.044
.064
.081
.100
.116
.131
.146
.160
.173
.186
.198
.209
.220
.231
.241
.251
.261
.270
.278
.287
.295
.302
.3 09
.316
.323
.329
.335
.341
.3 47
.352
.357
.361
.366
.370
.373
.377
.380
.383
.3 86
.388
.3 90
.392
.394
.396
.397
.398
.398
.399
.3 99

.024
.046
.066
.083
.10 1
.118
.133
.147
.161
.174
.187
.199
.210
.22 1
.232
.242
.252
.262
.270
.279
.287
.295
.303
.310
.317
.324
.330
.336
.342
.347
.352
.357
.362
.366
.370
.374
.377
.380
.383
.386
.389
.391
.393
.394
.396
.397
.398
.3 98
.3 99
.399

-

0

pc

.027
.048
.068
.084
.103
.119
.134
.149
.162
.175
.188
.200
.212
.223
.233
.243
.253
.263
.271
.280
.288
.296
.304
.311
.318
.324
.331
.337
.342
.348
.353
.358
.362
.366
.370
.374
.378
.381
.384
.386
.389
.391
.393
.394
.396
.397
.398
.398
.399
.399

.99
.98
.97
.96
.95
.94
.93
.92
.91
.90
.89
.88
.87
.86
.85
.84
.83
.82
.81
.80
.79
.78
.77
.76
.75
.74
.73
.72
.71
.70
.69
.68
.67
.66
.65
.64
.63
.62
.61
.60
.59
.58
.57
.56
.55
.54
.53
.52
.51
.50
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