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This research investigates the fit of IT level with management strategy for improving three performance
measures: market share, cost efficiency, and profitability. Regression models are used to test hypotheses
regarding impacts of: (1) strategic fit between IT levels and types of market focus, and (2) interaction
between IT investment level and banking strategy, on the three performance measures.

The findings are as follows. First, IT investments significantly reduce payroll expenses if IT levels and
market focus are well-matched: i.e., high IT-based nationwide banks and low IT-based regional banks as
compared to those that are mismatched. On the other hand, operating expenses or total expenses are not
reduced. Market share and profitability are significantly increased for the well-matched banks compared
to those that are mismatched. Second, increased IT investments by retail banks have a greater impact on
increasing market share and profitability than those of wholesale banks.

The evidence suggests two important strategic implications. First, if banks effectively match IT
investment level to market focus (nationwide versus regional) and retail/wholesale banking strategy.
they are likely to reduce payroll expenses and increase market share as well as profitability. Second,
changes in the cost structure may occur with the substitution of fixed technology expenses for variable
payroll expenses. This implies that banks can effectively use IT to change the firm's cost structure.
Which expense item (variable or fixed) is more important to improve a firm's competitive advantage may
vary among firm's management environments since cost-volume-profit relationships can be changed due
to the use of IT.
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| . Introduction

Banks are information-intensive organi-

zations and are heavily dependent on
information technology (IT) as a core tech-
nology. They have moved into on-line
banking systems using IT such as CD/ATM
(cash dispenser and automated teller ma-
chines), ARS (automated response systems),
Home/Firm banking and Internet banking to
better provide financial services to their
customers. IT investment by banks is analo-
gous to investing in R&D for manufacturing
industries. For banks, this IT investment is
critical for increasing operational efficiency,
customer satisfaction, market share, revenue
enhancement and profitability. Additionally,
IT investment is essential for developing and
providing new financial services or products
to enhance customer satisfaction: thereby,
sustaining or increasing the bank's competi-
tive advantage.

Several prior studies have investigated the
economic impact of IT on the banking in-
dustry. In the main, most of these prior
studies investigated whether IT investment
provided positive economic benefits. While
the early evidence appears mixed, some
studies have provided evidence that the 1T

productivity paradox disappears when in-

vestment and use of IT is well-aligned with
business strategy (e.g., Porter, 2001; Pef-
fers and Tuunainen, 2001; Hitt, Frei, and
Harker, 1998).” The issue of whether or
not investment in IT pays off is no longer
the question of import. More importantly,
the issue or question now should be: “under
what conditions will IT investment signi-
ficantly increase business performance?” For
instance, in the banking industry, positive
economic returns due to IT investment may
depend upon how well individual banks are
able to make IT investment and utilization
as an integral part of their business
strategy. Then, it is important to under-
stand how strategically adopted IT leads to
greater economic benefits. However, only
limited evidence thus far has been provided
in the literature. One such study, Peffers
and Tuunainen (2001), provides empirical
evidence concerning the strategic fit between
IT scope and business strategy with its
associated impact on business performance
for the banking industry.

The principle objective of this study is to
provide additional empirical evidence on how
IT investment planning and utilization can
be matched to management strategy for
increasing the firm's performance. Speci-
fically, we investigate how different relation-

ships between levels of IT investments (or

1) Chan (2000), Sircar, Turnbow and Bordoloi (1998). Simmons (1998). and Brynjolfsson and Yang (1996) provide a
comprehensive review of the literature concerning the effects of IT investment on financial performance.
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levels of IT, the term is interchangeably used
for simplicity) and firm strategy impact
financial performance. Examined are effects
of different strategies (a nationwide versus a
regional market focus and a retail versus a
wholesale banking strategy) and the level of
IT investments upon market share, cost of
operations, and profitability.

This current study builds upon the path-
finding works of prior studies such as Peffers
and Tuunainen (2001), Thatcher and Oliver
(2001), and Alpar and Kim (1990). They
have argued that IT investment can provide
increasing returns due to economies of scale
by reducing average cost per product or
customer. This study extends their exploratory
work by using panel data to empirically test
formal hypotheses using nine years (1990-
1998) of data for 24 commercial banks in
Korea.” Examined are the interaction effects
between levels of IT and types of market
focus. Tested also are the interaction effects
between IT investment levels and banking
strategy (i.e. retail-oriented versus wholesale-
While they
national versus global geographic scope as a

oriented banks). examined
means for attaining greater advantages in
economy of scale, we examine the scope issue

within a single country. Will a market focus

(scope) within a single country give similar
(if more limited) advantages due to scope?
We term the

nationwide versus regional as “market focus”

management strategy of
to distinguish it from their geographic scope
variable. Further, we examine three different
groups of performance measures, including
the market share issue which prior studies
did not address.

This study would be
worthwhile to the domestic banks in that it

considered as

can provide a guidance in making their
strategical choices specially at the turbulent
time of market. The domestic banking
industry has been in the middle of restruc-
turing through merge and acquisition(M&A)
since the foreign currency crisis in 1997, and
furthermore competitive boundaries in
financial market have become more and more
blurring in recent days. Confronted with
those market changes, the banks have had to
choose either efficiency through becoming big
or effectiveness through concentrating on
certain markets. In some cases the domestic
banks might have to pursue two choices at
the same time. And this restructuring is still
in the progress even at faster speed.
Therefore research results of this study could

be considered as good directions to improve

2) In 1990's domestic commercial banking industry consisted of 25 banks (15 nationwide and 10 regional banks). This
study uses data of 24 banks because data of one bank is not available at all. After the foreign currency crisis in
1997, five banks were liquidated and several bank were merged after the year of 1998. In the year of 2006, 9
commercial banks (6 nationwide and 3 regional banks) are left. This is why this study limited the sample year to

1990-1998.
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bank's competitive advantage.

Il. Theoretical Framework and
Hypotheses Development

2.1 Impacts of IT on Bank's Market Share
and Financial Performance

Several studies (e.g., Lee and Kim, 2006
Hwang and Kim, 2005: Kim and Davidson,
2004) provide evidence on whether IT inve-
stments have a positive impact on organi-
zational structure and economic performance
of a firm. Advances in IT allow management
to change and improve significant aspects of
a firm's structure and operations. IT enables
a firm to enhance its competitive advantage
by improving its bargaining power with
suppliers and customers, lowering operating
and processing costs, enhancing product
differentiation, changing competitive scope,
and/or increasing barriers to entry (Porter
and Millar, 1985).

The specific examples of IT utilization in
the banking
utilization helps banks to better serve their

industry are various. IT
customers by delivering financial services in
a more timely and convenient manner. This
will not only improve current customer
satisfaction but also will act as a vehicle for
Prior studies

attracting new customers.
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(e.g.. Banker and Kauffman, 1991: Saloner
and Shepard, 1992) have consistently shown
a positive impact of IT investments on
market share. They find that there is a
positive association between IT utilization
(e.g.. ATMs) and the benefits to depositors,
The use of IT such as on-line banking
systems not only increases the number of
customers served in a given market but also,
aids in expansion into new geographic areas
and thus a bank's market share (Hannan and
McDowell, 1990). Therefore, the use of IT
such as on-line banking systems should have
a positive impact on market share and
revenue as a result of increasing market
share since it gives customers easy access to
banking services.

Banks also use IT to produce management
information about cost of financial products
and services they provide, profitability analy-
ses by customer groups and by services they
offer, and management performance evaluation
of each branch (Ernst and Young, 1995).
That is, banks use IT to make and deliver
financial services (i.e., products) as well as
to manage their business. Thus the expect-
ation is that IT-based on-line banking and
management control systems should lead to
decreased total costs of operation, and thus
increase firm's profitability. To date, the
empirical results on IT performance in the
banking industry appear mixed (Brynjolfsson
and Hitt, 1998). Paradoxically, Banker and
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Kauffman (1991) shows that the utilization
of IT (e.g.. ATMs) does not increase labor
productivity, while Alpar and Kim (1990)
finds that IT utilization such as CD/ATM
and computerized bank functions enables
banks to reduce labor cost. Haynes and
(2000)
significant productivity gains associated with
the use of IT such as ATMs.

As suggested by these studies, the use of IT

Thompson also finds statistically

in the banking industry tends to improve
market share but may or may not increase its
financial performance. Thus. the research
guestion asked in this paper is: under what
conditions are the economic consequences of
IT investments higher? How can the use of
IT be matched with business strategy (e.g.,
market focus and retail/wholesale banking
strategies) to increase business performance?

2.2 Impacts of IT and Market Focus Strategy

IT investment itself may not increase firms'
financial performances but rather IT will
perform better when it is well fitted with
business strategy (Porter, 2001: Lee, 2004:
Sung, 2004). Since the banking industry has
become highly IT-intensive, bank managers
then must decide how to strategically use IT

to maintain (or increase) their competitive
advantage. The IT investment decision should
be aligned with other strategies of the firm to
better enhance the financial performance
(Croteau and Bergeron, 2001).

The market focus (i.e., nationwide versus
regional) is one of the bank’s key strategies.
The level of IT also needs to be aligned with
a bank's market focus strategy in order to
increase its business performance. Peffers
and Tuunainen (2001) provide a compre-
hensive theoretical background for develo-
ping their 'IT/Geographic Scope Matrix
(IGSM)" used in testing the relationships
between IT scope and national versus global
geographic scope. They also demonstrate that
the economic impacts of IT vary with the
bank’s strategic position within this matrix.
on their

Our study draws theoretical

framework to investigate the interaction
effect between IT level and market focus on

for our
study, the market focus variable is limited to

business performance. However,

a nationwide market versus a regional
market within a single country, Korea. This
differs from their IGSM matrix. The modified
framework is shown in Figure 1.

In this 2x2 matrix, the IT level® is related

to different IT operating cost as suggested by

3) IT level can be measured with IT investments. the number of CD/ATMs, the ratio of IT expense to total expense,
the number of IT employees, the number of computerized bank functions, IT capital, or the number of IT-based
banking services. This study uses IT investments because this variable has the highest correlation among those

variables. For more detail of IT level. see section 3.3.

AAEAT 5367 M2E 20074 4%

503



Chang-Soo Kim - Young-ik Yang - Mi-Lim Chon

(High) High IT-based Regional Banks High IT-based Nationwide Banks
(high cost and low revenue) (high cost and high revenue)
IT Level ‘
Low IT-based Regional Banks Low IT-based Nationwide Banks
(Low) {low cost and low revenue) (high cost and low revenue)

Market Focus
[ ] Mismatched group

(Regional) (Nationwide)

] Well-matched group

(Figure 1) Strategic Fit Between IT Level and Market Focus

Alpar and Kim (1990). That is, banks with
high IT level will spend more money on
running their IT-based banking equipments
than banks with low IT level. The market
focus is also related to different levels of
operation costs. Nationwide banks spend
more money to run their nationwide branches
than regional banks do. Thus, the costs of
operation should be higher; but, they should
also generate more revenue. Then one would
expect there to be trade-off effects between
higher revenue and higher cost of operation
for nationwide banks. Higher profitability
depends on determining optimal size of
market focus. Nationwide banks will have
higher profitability if the marginal revenue
from having a larger market focus exceeds
the marginal cost.

Prior studies also suggest that IT-based
banking tools can be good enablers to operate
globally and effectively (Dewan, Michael and
Min, 1998: Peffers and Tuunainen, 2001).

Analogously, IT can have greater economy of
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scale (size) effects in a nationwide market
compared to a regional market. Economy of
scale is one of main interaction effects
between IT level and market focus. It affects
market share, revenue, cost of operation and
thus the bank's profitability. The more the
customers use IT, the marginal cost of using
IT is reduced. Thus, the average cost per
customer served becomes lower (Gilligan,
Smirlock and Marshall 1984 Mitchell and
Onvural 1996). The impacts of IT utilization
on increasing market share and financial
performance should be greater for a group of
banks which are well-matched on IT level
and market focus than those which are
mismatched (see Figure 1). This leads into

the first alternative hypothesis:

H1: The impacts of IT investments on
increasing market share and profi-
tability and reducing expenses are
greater for well-matched banks (i.e.,
a group of high IT-based nationwide

ZASIT M36A M22 20074 48
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banks and low IT-based regional
banks) than for mismatched banks
(i.e., high IT-based regional banks
and low IT-based nationwide banks).

2.3 Impact of IT and Retail/ Wholesale Strategy

In addition to aforementioned market focus
strategy, another key management differ-
entiation strategy in the banking industry is
the target customers served: individuals
versus corporations. The retail banking str-
ategy focuses on individuals, small and
medium companies as its target customers:
where as, a wholesale banking strategy
focuses mainly on large corporations. Thus
retail banks need to provide a larger product
mix of financial services to satisfy various
groups of individuals. This product diversi-
fication may be a reason why retail banks
need more IT support than wholesale banks
(Dewan, Michael and Min, 1998).

Another distinction between retail and
wholesale banks is that retail banks have a
large number of transactions which involve
smaller financial amounts compared to those
of wholesale banks. These many small
transactions cause an increased cost of oper-
ation for retail banks. For retail banks,
advances in IT such as CD/ATM and Internet
banking tools make it possible to produce
variety of financial products and deliver

them in a timely and convenient manner to

AASATR H36A M2Z 20074 4%

their customers (Channon, 1998). Costs of
developing and delivering these financial
products and services are reduced by IT
utilization. Ceteris paribus, the impact of IT
on reducing cost of developing and delivering
financial products is greater for banks with a
large product mix. This is a good example of
the economy of scope (product mix) effect in
utilizing IT. The economy of scope is defined
as: C(S1, S2) < C(81, 0) + C(0, S2). The
C(S1, 0) and C(0, S2) are cost functions for
two financial products (S1 and S2), produced
separately, and C(S1, S2) is a joint cost
function for two products produced at the
same time using same IT. That is, the
economy of scope effect in using IT is that
the more IT used in producing financial
products, the less average cost per financial
services produced.

Prior studies have also suggested that the
use of IT may create an economy of scope
(Gilligan, Smirlock and Marshall, 1984;
Mitchell and Onvural, 1996). If economy of
scope effect is realized in the banking
industry, retail-oriented banks should have
greater impacts of IT investment because
they provide a larger product mix. Economy
of scope is one of the main interaction
effects. Since the average cost of financial
services produced is affected so is the bank's
profitability. To identify the economy of
scope effects from IT investments, this study
investigates the interaction effect between IT
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level and banking strategy (i.e., retail versus
wholesale) on firm's performance. If the use
of IT produces economy of scope effects, then
the economic impact of IT investment should
be greater for retail banks than wholesale
banks. This leads into the second alternative
hypothesis:

H2: The impacts of IT investments on
increasing market share and profi-
tability and reducing expenses are
greater for retail banks than for

wholesale banks.

In sum, the hypotheses in this study test
the interaction effects between IT level and
bank's management strategies using three
different groups of business performance
measures (i.e., market share, cost and profit
measures). The first hypothesis tests whether
there is any existing economy of scale (size)
effect from IT investments. To do this, this
study tests whether the relationships between
IT levels and market focus strategies (i.e.,
size of market: nationwide vs regional) have
significantly different impacts on the three
business performance measures. The second
hypothesis tests whether retail banks realize
economy of scope (product mix) effects from
IT investments. To test this hypothesis, this
study analyzes whether the relationships
between IT investment levels and banking

strategies (i.e., retail vs wholesale) have

506

significantly different impacts on the three

business performance measures.

lll. Research Design

3.1 Regression Model for Hypothesis 1

The first hypothesis tests for economy of
scale effects from IT investments. It is
expected that IT investments have greater
impact on market share and financial
performance for banks well-matched on IT
level and market focus strategy than for
mismatched banks. The equation is:

DVit: a0+a 1.UVTSPR it+ a2EQTR it
+a,TA (or NOSTR ;)+a JTINV ,
+05MGDIT”+61t ..................... (1)

Notation of DV, represents dependent

variables of firm i at the end of fiscal year t.
They are: market share of deposits ( MSDP ),

market share of loans ( MSLN ;). administ-
rative expenses ( ADMEX ,), payroll expenses
( PAYEX ), operating expenses ( OPREX ;).
operating income as a profitability measure
( OPINC ;). Four measures of dependent

variables on costs of operation and profi-
tability (i.e., ADMEX:, PAYEX:, OPREX:,
OPINC;;) are deflated by the number of

ZUSIT M36H M2Z 20074 48
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branches owned by each bank.
The INTSPR , EQTR , TA and NOSTR
are control variables. INTSPR , denotes in-

terest spread between loan and deposit (i.e.,

margin). EQTR , represents the equity ratio

using BIS (Bank for International Settle-
ments) standards. NOSTR ,denotes number

of stores (i.e., branches) each bank operates.
TA , and ITINV, are respectively total

assets and IT investments of firm i at the end
of fiscal year t and these two independent
variables are deflated by a proxy for firm-
size (number of branches owned by each
bank).? MGDIT + represents the interactive

dummy variable between ITINV, and a

matched group dummy ( MGD) for the mat-
ched pair between IT level and market focus.
The MGD is an indicator variable where a
group of high IT-based nationwide banks and
low IT-based regional banks (i.e., well-
matched group in Figure 1) equal 1 and a
group of high IT-based regional banks and
low IT-based nationwide banks (i.e., mis-
matched group in Figure 1) equal O.
Therefore, the regression model (1) is run six
times using six different DVs and each
regression model uses a different set of
control variables depending upon DV used in
the model. For example, the model with DV

of market shares measure uses INTSPR |,

EQTR, NOSTR variables as independent
variables (IVs). On the other hand. the
model using DV of cost measures uses a TA
variable as a control variable. For more
details of variables used in the regression
model, see Table 2.

The @, is an intercept term and o,
through @5 are regression coefficients on
indicated variables. The ¢, is a stochastic
disturbance term. The expected sign of a,

for the model using DV of market share
measures should be negative since the
market share is increased at the lower
INTSPR ;. The sign of a; for the model

using operating income measure could be
either negative or positive depending upon
how much the market share is increased by

the lower INTSPR; The impact of the

equity ratio on market share and profitability

should be positive and thus the sign of a, is

also positive because the equity ratio of each
bank (EQTR ) is used as one of safety
measures by BIS (Bank for International
Settlements). The expected sign of « 5 should
be positive and statistically significant since
the size of market share, expenses and
operating income are positively affected by
number of branches or total assets employed.

The key components of the regression

4) The number of branches is used as a deflator because the Korean banking industry spent a large portion of IT
investments installing CD/ATM into branches they operate.

AASAT M36R M2E 20074 48
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model (1) are a,, the estimated coefficient
of IT investments, and e, the estimated

coefficient of the interactive dummy variable

between ITINV , and a matched group

dummy (MGD). These coefficients provide
evidence as to whether a well-matched group
has greater impact on increasing market
share and financial performance (i.e.,
reducing cost of operation and increasing

operating income). Therefore, the @, and
a5 provide evidence regarding economy of

scale effects from IT investments.

3.2 Regression Model for Hypothesis 2

The second hypothesis tests any existing
economy of scope effects from IT invest-
ments. The expectation is that the impact of
IT investments on financial performance will
be significantly different depending on the
varieties of financial services they provide to
their customers (i.e., management strategies-
retail versus wholesale). Retail banks may
benefit more from IT investments since they
provide a larger mix of financial products to
their customers than do wholesale banks.

The equation is:

D‘Vﬂz 180-{- B IHVTSPR it+ BZEQTR it
+ BBTA it( or NOSTR if)
+ B JITINV ,+ BsBSDIT ;,+ € ;++(2)
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All variables (i.e., DVs——MSDP ;,, MSLN ,,
ADMEX , PAYEX , OPREX, OPINC
IVs—— INTSPR, EQTR, TA, or NOS
TR ;) other than BSDIT , are the same as

above. The
BSDIT ,, represents the interactive dummy

explained in the model (1)

variable between ITINV , and banking str-
ategy group dummy (BSD). The BSD is an

indicator variable where retail-oriented
banks equal 1 and wholesale-oriented banks
equal 0. Thus, the regression model (2) is
also run six times in the same manner as
explained in the model (1).

sign of

The meaning and expected

coefficients for the control variables (i.e., 8, -
B;) should be the same as the sign of a
through a; because the model (2) uses the

same DVs and JVs except for the interactive
dummy variables (i.e., MGDIT ;). The B, is

the estimated coefficient of IT investments

and the s is the estimated coefficient of the
interactive dummy variable between ITINV ,

and strategic group indicator (BSD). These
coefficients provide evidence on whether
retail banks have greater economic impacts

of IT investments.
3.3 The Sample Data and Measure of Variables

This study uses the panel data for 24 com-

HASAE ®36A M2& 20074 4Y
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mercial banks (out of 25 banks) for a nine
year period (1990-1998).° Note that each
bank has a same fiscal year-end. The six
performance measures of three groups
(i.e., market share, cost of operation, and
profitability) are used as dependent
variables (DVs) in this study. Market share
of deposits ( MSDP , ) is calculated by the
deposits of each bank divided by the total
deposits of commercial banking industry at
the end of fiscal year t. Market share of loans

( MSLN ) is calculated in the same manner
as MSDP ;. Administrative expense ( ADMEX ,)

is calculated by combining payroll expense
( PAYEX ;) and operating expense ( OPREX ,)
at the end of each fiscal year for each firm.
These three variables are divided by the num-
ber of branches (i.e., stores), a proxy for firm-
size. Operating income as a profitability mea-
sure ( OPINC ,, ) is also deflated by the number

of branches. These data are taken from the
financial statements at the end of fiscal year t.

Data for the independent variables (IVs)
are collected from three different sources.
Total assets ( TA ;) are collected from the
financial statements of each firm in the
banking industry and are deflated by the

number of branches owned by each firm. The
interest spread called margin (INTSPR,)

number of stores { NOSTR ;, ) and the equity
ratio ( EQTR ;) are collected from the “Busi-

ness Statistics in Korean Banking Industry’
published every year by the Bank of Korea.
The key independent variable in this study,
IT investments (ITINV ,), and other IT-

related measures are collected directly from
every commercial bank in Korea by authors
because some of those figures were not
publicly available.

IT Level: There are several ways to
measure IT level of banks. Prior studies
(e.g., Peffers and Tuunainen, 2001 Banker
and Kauffman, 1991; Alpar and Kim, 1990)
use 1T investments, the number of
CD/ATMs, the ratio of IT expense to total
expense, the number of IT employees, the
number of computerized bank functions, IT
capital, or the number of IT-based banking
services. Like the previous studies, this
study uses IT investments because this
variable has the highest correlation among
the number of IT employees, the amount of
IT capital, the number of CD/ATMs, the

5) As mentioned before, domestic commercial banking industry consisted of 25 banks (15 nationwide and 10 regional
banks) in 1990’s. But five banks were liquidated and several bank were merged after the foreign currency crisis in
1997, In the year of 2006, 9 commercial banks (6 nationwide and 3 regional banks) are left. If the sample year is
expanded to the current year such as 2006, financial figures of the domestic banks operational and market
performances could be severely twisted due to merge and acquisition (M&A) in banking industry. Then validity of
the study might be lowered heavily. Hence given the purpose of this study regarding the fitness of IT with
banking strategies for improving management performance, a data set between 1990 and 1998 were adopted.

ZHEIAT y36H M2z 20074 4Y
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number of fully IT-based stores serving 24
hours and whole year around, IT invest-
ments, and a composite index using a rank of
those variables. And furthermore, when a
firm invests in IT, it is natural that IT
employees such as system developers, integr-
ators, maintainers become increased and also
IT capitals such as fixed and/or variable
assets are being accumulated. For example,
in recent past years many IT investments of
the domestic banking industry were heavily
concentrated in CD/ATMs. Hence, there will
be causal relationships between IT invest-
ment and those variables.

The Pearson correlations of IT investments
with other variables range from 0.67 (with
(with
amount of IT capital expenditures) and all of

number of IT employees) to (.97

those coefficients are statistically significant
at 1% level. Thus,
investments as an independent variable as

this study uses IT

well as a classification measure for high and
low IT level. IT level is calculated by a bank's
IT investments per branch for the sample
year 1990-1998. The classification between a
high IT level bank and a low IT level bank is
made by the level of IT investments among
all domestic commercial banks. A high IT

level is assigned to firms exceeding the mean

of all banks IT investments per branch and a
low IT level for others.

Market Focus: This study defines market
focus as the extent to which firms geographi-
cally sell their products and/or services and
thus it can be differentiated by local and
nationwide market. Domestic commercial
banks can be divided by two distinct groups:
nationwide banks (i.e., large banks) versus
regional banks (i.e., small banks) by their
company names. That is, some banks have
branches in all areas of the nation and
provide nationwide banking services. Other
banks have branches in different areas but
concentrate on providing banking services in
market only. The

a specific provincial

combination between market focus (i.e.,
nationwide versus regional banks) and level
of IT (i.e., high versus low) provides the 2 x
2 matrix of Figure 1, which is similar to
TT/Geographic Scope Matrix (IGSM)  used by
Peffers and Tuunainen (2001). An indicator
variable for matched group between IT level
and market focus is assigned using Figure 1.
That is, ( MGD)

between IT level and market focus is

matched group dummy

assigned to 1 for well-matched banks and 0

for mismatched banks.® Thus, an interactive

6) Out of 24 commercial banks (15 nationwide and 9 regional), Eleven sample firms are classified into the
well-matched group. They consist of 7 high IT-based nationwide banks (N-1, 2, 5, 8, 11, 13, 14) and 4 low
IT-based regional banks (R-1, 3, 7, 8). Thirteen banks are classified into the mismatched group. They consist of 8
low IT-based nationwide banks (N-3, 4, 6. 7. 9, 10, 12, 15) and 5 high IT-based regional banks (R-2, 4, 5, 6,
9). The serial number is used to conceal the real name of banks.
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dummy variable, MGDIT:. is calculated by
IT investments (ITINV ,) multiplied by an

indicator variable for MGD 1 or 0.

Banking Strategy: The nationwide com-
mercial banks in Korea used to be placed into
two groups according to their major banking
strategies for the sample year period: retail-
oriented versus wholesale-oriented banks.”
Retail banking is defined as banking strategy
which focuses on financial needs of indivi-
duals and small companies. Therefore, we
use the amount of loans made to individuals
and small companies to distinguish between
a retail and a wholesale bank. This data is
taken from the ‘Business Statistics in Korean
Banking Industry.” If the amoupt of loans to
individuals and small companies is above the
mean value of total sample firms for the
sample period, the firm is classified as a
retail bank and otherwise it is classified as a
wholesale bank. An indicator variable for
banking strategy ( BSD ) is assigned to all
nationwide banks, which is assigned to 1 for
retail-oriented banks and 0 for wholesale-

oriented banks. Thus, an interactive dummy
variable, BSDIT ,,, is calculated by IT invest-

ments ( ITINV ;) multiplied by an indicator
variable for BSD 1 or 0.¥

IV. Empirical Analyses and Results

4.1 Differences on IT Investments and
Business Performance by Group

The summary statistics of sample data are
shown in Table 1. Note that the amount of
IT investments per branch is higher for retail
banks
indicates that IT support is needed more by
the retail banks than the wholesale banks.
While market shares of both deposits and
loans are different between the two groups,

than for wholesale banks. This

no importance can be attributed to this
difference because bank size cannot be
controlled for in the T-test. One interesting
result in this T-test is that the mean of

payroll expenses ( PAYEX ) is lower for the

7) The domestic regional banks are more likely focusing on financial needs of their local publics and companies rather
than implementing either retail or wholesale strategy. Thus, this study uses only nationwide banks to test for
second hypothesis. Another reason for using only nationwide banks in testing the second hypothesis is to control

for the economy of scale (size) effect.

8) Out of 15 nationwide banks, 7 banks (N-1, 2, 3, 8, 11, 12, 14) are classified into retail-oriented and 8 banks
(N-4, 5, 6, 7. 9, 10, 13, 15} are classified into wholesale-oriented.

9) Total firm-year observations should be 216 (i.e., 24 firms times 9 years): but 201 firm-year observations are used
for analyses, Five banks were liquidated and several banks were merged in the year of 1998. IT investments for
those liquidated banks are not available for some of year 1994-98 and financial data for three banks are not
available for years of 1990-92 since they were not listed in the stock market for those years.

BT H36A M2E 20074 4Y
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The Fit of IT with Banking Strategies for Improving Management Performance

group of high IT-based nationwide banks and

low IT-based regional banks (i.e., well-
matched group) than for the other group
(i.e., mismatched group). But the mean of
operating expenses ( OPREX ) is opposite.
That is, mean of OPREX is higher for the
well-matched group than for the mismatched
group. This may indicate that the cost
structure is changed due to the strategic use
of IT. Operating (fixed) expenses are being
substituted for payroll (variable) expenses by
the IT investments.

The results of t-statistics show whether the
means are significantly different, but it does
not control for effects of other variables.
Thus, it is not possible to determine whether
the strategic use of IT causes greater
operating expenses or whether the greater
expenses are due to uncontrolled factors.'”
Therefore, a regression analysis is used to
examine the interaction effect between IT
investments and management strategies on
firm's financial performance. Before hypothesis
testing, Anderson-Darling normality tests
were run on each independent variable. The
results show that no independent variable
violates normality (INTSPR, p=0.071: EQTR,
p=0.140, TA, p=0.122, NOSTR, p=0.074;
ITINV, p=0.150). And multicollinearity tests
were also run across the predictor variables.

Generally not to be violated in multicol-

linearity, recommendations are that cor-
relation should not be over 0.85 and VIF
(Variance Inflation Factor) must not be over
1994). The
results show that there is no violation of

10(Nunnally and Bernstein,

multicollinearity among variables with the
maximum correlation of 0.412, VIF of 1.942,
which met the suggested points.

4.2 Impact of IT and Market Focus on
Financial Performance

The results of the regression testing the
first hypothesis are shown in Table 2. The
regression using equation (1) is run six times
using three categories of different dependent
variables ( DVs): i) measures of market share;
market share of deposits ( MSDP ,), market
share of loans (MSLN ), ii) costs of oper-
ation; administrative expenses ( ADMEX ,),
payroll expenses ( PAYEX ,), operating expen-
ses ( OPREX , ), and iii) a measure of profi-
tability: operating income ( OPINC ;). These
DVs are used to determine the condition
under which the strategic use of IT has a
positive impact on business performance. After
each run of regression analysis, Anderson-
Darling normality test of the residuals were

conducted. The results show that no residual
violates normality with the minimum signi-

10) The results of Mann-Whitney U statistics, a non-parametric test, were very similar to those of the t-statistics.

ST m3sA M22 20074 48
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The Fit of IT with Banking Strategies for Improving Management Performance

ficance of 0.139(the model using MSDP as a
DV) and the maximum of 0.619(the model
using MSLN as a DV). Hence the detailed

analysis were followed.!"
4.2.1 Impact of IT on Market Share

The interpretation of the result is as
follows. In case that IT level is fitted with
market focus, MGDIT becomes “1", otherwise
‘0". When the IT level is not fitted, the
coefficient of ITINV (e ,), in which an indi-
cator variable is assigned to 0, is applied.
That is, the estimated coefficient of g, is
used to determine how the strategic use of
IT by the mismatched group impacts on
dependent variables used in equations. The
coefficient of MGDIT( @) indicates whether
the effects of IT utilization between two
groups are different. The sign and magni-
tude of estimated coefficient ( @) of MGDIT ,
indicate that the effect of IT utilization for
the group in which an indicator variable is
assigned to 1 is different or not. A combined
coefficient of both ITINV , and MGDIT ,,,
a4 plus @ explains how the strategic use

of IT by the well-matched group impacts on

dependent variables (Studenmund and
Cassidy, 1987, pp. 158-161). Hence, the
result of hypothesis testing depends on the
coefficient of MGDIT. In other words, if the
estimated coefficient of the dummy variable
is positive and statistically significant, the
hypothesis can be determined as supported.

The results of the regression using market

shares of deposits (MSDP,) and loans

( MSLN , ) are shown in first two rows of
Table 2. Note that both signs of the

estimated coefficient (@,) are negative(t-

values = -0.079 & -0.136) and statistically
significant, indicating that the lower interest
( INTSPR ,)

increasing market shares of deposits and

spread contributes more to
loans. The equity ratio, a safety measure in
banking industry, somewhat contributes to
increased firm's market share as expected.
The signs of the estimated coefficient ( @)
on the equity ratio ( EQTR; ) are positive
(t-values = 0.034 & 0.049) and marginally
significant. The numbers of stores are also
positively associated with firm's market
share of deposits and loans as expected. The
estimated coefficients of @, are positive

(t-values = 0.95 & 0.895) and statistically

11) Any statistical implication from OLS can be drawn only if the basic assumptions for OLS are met. Several tests
are also conducted to ensure that our analysis did not violate basic assumptions. The value of studentized
residuals was checked to see if there were any influential outliers. All observations are found to be in the
acceptable range with the absolute value of studentized residuals smaller than three. The Belsley's condition
indices indicated that multi-collinearity was not a problem (Belsley et al. 1980). White's (1980) test also
indicated that the assumption of homoscedastic residuals was not seriously violated.
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significant.
As mentioned above, key components of

regression equation (1) are @4 and as;, the
estimated coefficients of variables ITINV ,
and MGDIT ,. The estimated coefficient of
@, is used to determine how the strategic

use of IT by the mismatched group (ie., a
group of low IT-based nationwide banks and
high IT-based regional banks in which an
indicator variable equals 0) impacts on
dependent variables used in equation (1).
The sign and magnitude of estimated coef-

ficient (@g) of MGDIT , indicates whether

the effect of IT utilization between two
groups is different. That is, the estimated
coefficient of MGDIT , ( a;) is a net effect of

IT investments on the dependent variable for
the group in which an indicator variable is
assigned to 1., in this case 'well-matched
group (Studenmund and Cassidy, 1987).

The estimated coefficient of @ is positive
(t-values = 0.139 & 0.138) and statistically
significant, indicating that the impact of IT
investments on increasing market shares for
the well-matched group is significantly
greater than that of the mismatched group.
The estimated coefficient of a4 is statistically
significant, however they are negative
(t-values = -0.153 & -0.126). This shows
that increase of market share by well-
matched group is gained by a loss of market
share by the mismatched group.

516

4.2.2 Impact of IT on Costs of Operation.

The second category of dependent variables
in regression equation (1) includes measures
for costs of operation: e administrative

expenses (ADMEX ;,), * payroll expenses
(PAYEX ;), * operating expenses ( OPREX ,,).
These variables are used to determine how
the strategic fit of IT affects the cost
structure of operations. The sign of the
estimated coefficient on total asset (a,) in
Table (2) is positive(t-values = 0.742, 0.68
& 0.719) and statistically significant for all
three expense measures ( ADMEX ;,, PAYEX ,,
and OPREX ;). This implies that banks op~
erating with more financial assets spend
more money on payroll and operating activities.

As explained before, key components of
equation (1) are e, and s, the estimated
coefficients of variables ITINV , and MGDIT ,,.
As shown in Table 2 the estimated coefficient
of MGDIT, (a;) is negative(t-value =
-0.153) and statistically significant when
payroll expense variable ( PAYEX ,, ) is used
as a DV. On the other hand, the estimated
(as)
(t-value = 0.132) when operating expense
variable ( OPREX ;) is used as a DV. This

coefficient is significantly positive

indicates that the effect of IT investments on
decreasing payroll expense for the well-
matched group is significantly greater than

A YstoIT x36H K25 2007 4%
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that of other banks. However, IT invest-
ments for well-matched group increase more
operating expenses than those for mis-
matched group. One possible explanation is
that IT utilization changes the firms cost
structure, partially substituting operating
(fixed) expenses for payroll (variable) ex-
penses. This finding is similar to that
observed by prior studies (e.g., Thatcher and

Oliver, 2001; Alpar and Kim, 1990).

4.2.3 Impact of IT on Profitability.

The third category of dependent variable in
regression equation (1) includes a measure of
profitability: operating income ( OPINC , ).

The result of the regression using operating
income ( OPINC ;) as a DV is shown in the

last row of Table 2. Note that sign of the

estimated coefficient (e,) is negative
(t-value = -0.256) and statistically signi-
ficant. This result may indicate that the
lower interest spread contributes more to
increasing market shares and thus profi-
tability, although we are not certain whether
this is the case in the banking industry or
whether the regression model is misspeci-
fied."” However this is not a main focus of

this research. This variable is included in the

model as a control variable. The equity ratio
and the total assets are positively associated
with firm's profit, as expected. The signs of
both estimated coefficients on the equity
ratio ( EQTR ;) and the total assets ( TA ;)
are positive(t-values are 0.502 for EQTR and
0.19 for TA) and statistically significant.
Key components of regression equation (1)
are g, and g, the estimated coefficients of
variables ITINV , and MGDIT ,.. The esti-

mated coefficients of both @, and a; are

positive but only @ 4(coefficient for the mis-
matched group) is marginally significant
(t-value = 0.111, significant at 10% level),
a result not expected. The expectation was
that the estimated coefficient of @5 would be
statistically significant fully supporting the
hypothesis. To test for possible misspeci-
other
variables were included such as bad loans.

fication of equation (1), several
But the results were the same. One possible
explanation is a general declining profit in
domestic banking industry during four years
of sample period (1995 through 1998). The
combined coefficient of ¢, and e, a mea-
sure to determine impact of IT for a group in
which an indicator variable equals 1 (i.e.,

0.16 and its
recalculated t-value is 2.27 which is signi-

well-matched banks), is

12) To test for possible misspecification of equation (1), this study detailed several other variables such as bad loans
in equation (1). But the results are the same. indicating that the lower interest spread may contribute more to

increasing market shares and thus profitability.

AT xi36H M2 20074 43
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ficant at 1% level. The estimated coefficients

of @4, a5 and combined coefficients (a,
plus @) indicate that the use of IT incre-

ases a firm's profitability.'®

4.3 Impact of IT and Banking Strategy on
Market Share, Cost, and Profit

The second hypothesis tests for economy of
scope effects from IT investments. That is, IT
investments for retail banks (i.e., banks that
provide a larger product mix to their
than

expected to contribute more to market share

customers wholesale banks) are
and financial performance. The results of
testing the second hypothesis are shown in
Table 3. The regression equation (2) uses the
same dependent and independent variables
with equation (1) except for substituting
BSDIT , (an interactive dummy variable for
ITINV , and BSD - a group indicator for
retail versus wholesale banks) for MGDIT ..
Note that the sign and statistical significance
of the estimated coefficients on control
variables INTSPR,,, EQTR;, K TA, or

NOSTR , (i.e., B,. B, and B3) are similar
to the ones on those variables (i.e., @,, a,
and a3) in equation (1), respectively. There-

fore the statistical meanings of these coef-

ficients are the same as explained in section
4.2.

The estimated coefficients for variables
ITINV , and BSDIT ;,, B, and B, test for

impacts of IT on financial performance for
retail versus wholesale banks. The estimated

coefficient of £, is used to determine how

the use of IT by wholesale banks impact on
market share, costs of operation, and profi-
tability. The sign and magnitude of esti-
mated coefficient ( B5) of BSDIT , indicate

whether the impact of IT utilization between
retail and wholesale banks is different. After
each run of regression analysis, Anderson-
Darling normality test of the residuals were
conducted. The results show that no residual
violates normality with the minimum signi-
ficance of 0.096(for the model using MSDP as
a DV) and the maximum of 0.612(ADMEX
model). Hence the detailed analysis were
followed. ™
As shown in Table 3 the estimated

coefficients of A5 to dependent variables on
market share (MSDP, and MSLN,) are
0.099 & 0.241) and

statistically significant, indicating that the

positive(t-values =

impact of IT investments on increasing
market shares for retail banks is signi-

ficantly greater than that of wholesale banks.

13) For a discussion of more detail statistical procedures. see Studenmund and Cassidy (1987).
14) The Belsley's condition indices indicated that multi-collinearity was not a problem (Belsley et al. 1980). White's
(1980) test also indicated that the assumption of homoscedastic residuals was not seriously violated.
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The estimated coefficients of @, to market

share variables are statistically significant,
however they are negative(t-values = -0.146
& -0.198). This shows that increase of
market share by the retail banks is gained
from loss of retail market share by the
wholesale banks.

The estimated coefficients of 85 to dependent
variables on costs of operation ( ADMEX ,,.,
PAYEX , and OPREX ;) are positive(t-
values = 0.229, 0.182 & 0.235) and stati-
stically significant. These indicate that IT
does not appear to reduce expense items such
as payroll or operating expenses for retail
banks. This is not expected. Several addi-
tional statistical analyses are used to test for
possible misspecification of equation (2). The
These

analyses however indicate that administra-

results are basically the same.
tive expenses { ADMEX) are increasing every
year but payroll expenses ( PAYEX ) are
decreasing every year after year 1995. Also
the average increasing rate of payroll ex-
penses (22%) is lower than the average
increasing rate of operating expenses (33%)
in the four years of sample period (1995
through 1998). In addition, IT investments
by retail banks are negatively associated
with a ratio of payroll expenses to total
administrative expenses and positively asso-
ciated with a ratio of operating expenses to

total administrative expenses. This may

520
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indicate that IT utilization does not decrease
firm's expenses but changes the firms cost
structure, partially substituting operating
(fixed) expenses for payroll (variable) expen-
ses. This increases operating leverage.

The estimated coefficient of 85 to the

dependent variable on operating income
( OPINC ,, ) is positive(t-value = 0.146) and

statistically significant, implying that the
impact of IT investments on increasing
operating income for retail banks is signi-
ficantly greater than that of wholesale
banks. Overall, the results shown in Table 3
demonstrate that the strategic use of IT does
not help to reduce payroll expenses or total
expenses but rather increases market share
and profitability for retail-oriented banks.
These results partially support the hypothesis
two. However, the greater economic benefits
of IT investments by retail banks can be the
combined effects of both market focus and
banking strategy. To make a strong stati-
stical implication on interaction effects on IT
level and banking strategy (i.e., economy of
scope effect), market focus factors must be
controlled before testing for the scope effect.
Although this study uses a homogenous
group as sample firms (i.e., nationwide
banks only) to control for the effect of market
focus. this may not be sufficient to control for
possible confounding effect. The cost and

profitability data by products should be

AUBHo T x36H M2 20074 4¥



The Fit of IT with Banking Strategies for Improving Management Performance

available to test for pure economy of scope
effects. Therefore, the results of the second
hypothesis must be interpreted subject to
this limitation.

V. Summary and Conclusion

The principal objective of this study is to

provide empirical evidence on how IT
investment planning and utilization can be
matched to management strategy for increa-
sing a bank's operating and financial per-
formance. The panel data is for 24 domestic
commercial banks (out of 25) for a nine year
period (1990-1998). Examined are impacts
of different levels of IT investment on market
share, payroll and operating expenses, and
profitability under different market focus
(nationwide versus regional) and banking
strategy (retail versus wholesale). Economy
of scale (size) effect is tested with the
nationwide/regional focus: whereas, economy
of scope (product mix) effect is examined
using the retail/ wholesale strategy.

First, the findings reveal that IT invest-
ments significantly reduce payroll expenses if
IT levels and market focus are well-matched;
i.e., high IT-based nationwide banks and low
IT-based regional banks as compared to
those that are mismatched. On the other

hand, operating expenses or total expenses

AASAT M3 2% 20074 4Y

are not reduced, confirming results of
Thatcher and Oliver (2001) and Alpar and
Kim (1990).
profitability are significantly increased for

Second, market share and

the well-matched banks compared to those
that are mismatched, supporting the Peffers
and Tuunainen study. This evidence suggests
that the strategic use of IT creates economy
of scale effects when properly fitted to a
market focus. Finally, there appears to be
economy of scope benefits. Increased IT
investments by retail banks have a greater
impact on increasing market share and
profitability than those of wholesale banks.
The results of this study suggest that the
economic benefits of IT investments do not
automatically accrue. Rather, the IT plan-
ning and implementation must be an integral
part of not only banking strategy (i.e., retail
versus wholesale financial services), but also
market focus (nationwide versus regional).
There are at least two additional important
First,
effectively use IT to change the firm's cost

strategic implications. banks can

structure: possibly substituting operating
expenses (fixed) for payroll (variable) ex-
penses. Which expense item (fixed or vari-
able) is more important to improve a firm's
competitive advantage may vary among firms
since cost-volume-profit relationships can be
changed due to the use of IT. Management
must be willing to accept the positive and

possible negative consequences of this changed
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cost structure (i.e., operating leverage) on
business performance under changing economic
conditions. Second, since there appears to be
both economy of scale (size) and scope
(financial products or services mix) impacts
on market share and profitability, bank
managers can advantageously use IT as an
important component of their operational
strategy. Banks need to invest in IT prior to
promoting mega-banking and/or retail ban-
king strategies as a means of improving com-
petitive advantage and financial performance.

Possible limitations of this study include
the selection of dependent variables. Market
share in terms of deposits and loans, expense
items, and operating income are used as the
dependent variables. These measures of
operating and financial performance could be
affected by additional factors not included in
the regression models, creating a missing
variable problem. Future studies could use
revenue figures created directly from the use
of identifiable IT equipments and systems
(e.g., commissions paid by on-line banking
users) to test the association between finan-
cial performance and particular IT invest-
Additionally,

systems (ABC) would help to more precisely

ments. activity based cost
identify attributable IT costs to certain
financial services. Such further refinements
may give additional insight into the better
alignment of IT levels with management
strategy, market focus, and product line

profitability. This of course requires the
ability to gain such information directly from
sample firms. Such data is not publicly
available.

Another possible limitation is the selection
of the variables used to classify levels of 1T
and banking strategy. This study uses IT
investment per branch as a classification
measure of IT level. Other variables or
combinations of variables might be used such
as the number of IT personnel, CD/ATMs,
workstations, computer equipment, computeri-
zed services, and hours of computer use.
However, it is not apparent that findings
would be significantly different for these
other measures. IT investment is used in this
it has the highest

correlations with other IT related variables.

study since inter-

In terms of productivity paradox, the
issues involved are boiled down to two major
debates. First, correlations reflecting relation-
ships between IT investment and pro-
ductivity do not necessarily imply causation,
particularly if the correlations are based on
financial data only. Brynjolffson and Hitt
(1998) argued that while the average returns
to IT investment are solidly positive, there
are huge variations across organizations.
Some have spent vast sums on IT with little
benefit,

amounts with

while others have spent similar
tremendous success. To
maximize the Dbenefits of IT investment,

they recommend the complementary invest-
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ments such as reengineering, restructuring,
redesign. In the same token, Mahmood and
Mann(2000) recommend addition of human
factor in the model. Hence, in that the core
of this study is to verify if banks per-
formances increase when IT investments are
fitted with strategy, not by IT investment
itself, this study can be considered as one
step-forward effort toward solving the issue
of the productivity paradox.

Second is about time perspective in using
data. Like other
studies, this study uses cross-sectional data

cross-sectional many
set. So, a question in using those data could
be raised from the premise that the benefits
of IT investments can be realized only over
longer period of time. However Mahmood
and Mann(2000) argued that it is possible,
indeed likely, that in many instances IT has
the potential to provide important benefits
within the same year the investment is
made. Because of the above reason,
Brynjolffson(1993) and Loveman(1994) as-
serted that study by time-lagged data might
not be valid in its results. However, in any
event, research reflecting relationships be-
tween IT investment and organizational
productivity might be more convincing if it
were based on IT investment in both current
and earlier periods. Hence, a future study
based on two of the data could be more
valuable.

Despite of these limitations, the study
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identifies key IT capabilities in the banking
industry which can be key factors in
improving business performance. Findings
show that the relationships between levels of
IT investment and business performance
differ significantly depending upon market
focus and banking strategy for the sample
firms. These support results by Peffers and
Tuunainen (2001). Also, the findings of
Thatcher and Oliver (2001) and Alpar and
Kim (1990) that operating expenses are not
although
expenses can be reduced through IT utili-

necessarily decreased payroll
zation are confirmed. Cost structure and
changed by the

investment in IT. Importantly, this study's

operating leverage are

results suggest that IT investment then
should be an integral part of planning and
implementing the bank's strategy.
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