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1. INTRODUCTION

Business leaders make few decisions more critical
than deciding which information technology (IT)
infrastructure investments wiil be required to support
the firm's strategic vision (Weill, Subramani &
Broadbent, 2002). IT infrastructure investments are
long-term commitments that account for more than
58% of the IT budget of large North American firms
and about 4% of revenues (Broadbent & Weill, 1997).
An IT infrastructure provides the shared foundation of
IT capability for building business applications.

Empirical evidence about the business impact of IT
infrastructures is scarce (Chatterjee, Pacini &
Sambamurthy, 2002). Although researchers have
examined the effects of IT investments on business
value in the form of market valuation (Dos Santos,
Peffers & Mauer, 1993), firm performance (Bharadwaj,
2000) and firm efficiency (Thatcher & Oliver, 2001),
most of these studies focus on the effects of overall IT
investments made by a firm over several years. Fewer
studies have investigated the effects of strategic
investment moves, especially significant investments
in IT infrastructure.

Therefore this research’s goal is to empirically
examine the impact of listed South African businesses’
IT infrastructure investments on their market valuations
and trading volumes. Stock prices are expected to
reflect the true value of firms, because they are
assumed to reflect the discounted value of all future
cash flows. The essential research question is: Do
South African stock market investors perceive
significant value in IT infrastructure investments?
The event study methodology (McWilliams & Siegel,
1997) is used to assess the impact of IT infrastructure
investment announcements on the market value of a
firm. This methodology allows for a direct estimate of
the impact of IT investment announcements on firm
value. The event study methodology has been
extensively used by Bhana (2001; 2003) to investigate
the reaction of South African companies’ share prices
to events ranging from research and development
spending announcements to announcements of key
executive dismissals.

This research is a replication of a United States study
by Chatterjee et al. (2002).
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2. PRIOR RESEARCH

The degree of business value extracted from IT
investments by individual firms is governed by each
firm’s conversion effectiveness (Weill, 1992).

21 Linking IT investment and business value

Two approaches have been used in attempting to
locate evidence of the business value provided by IT
investment: an economic approach focussing on
productivity and efficiency, and an accounting
approach focussing on profitability and shareholder
wealth.

2.1.1  Economic evidence

Steven Roach (1987) observed that the tremendous
increase in computerisation had had little effect on
economic performance or productivity, particularly in
the service industries. These observations resulted in
Robert Solow’s now infamous quip that “we see the
computer age everywhere except in the productivity
statistics” (Solow, 1987).

This productivity paradox prompted many studies into
the relationship between IT investment and firm
productivity. Initial studies in the 1980s were unable to
find clear returns to firms investing in IT. Brynjolfsson
and Hitt (1996) believe these results are the
consequences of inadequate data and small sample
sizes. The disappointing results continued in the early
1990s (Weill, 1992; Barua, Kriebel & Mukhopadhyay,
1995). However, these studies began to highlight the
importance of the accurate measurement of outputs,
particularly in the technology-intensive service
industries (Dedrick, Gurbaxani & Kraemer, 2003).

As a result, more rigorous studies were begun, using
econometric  techniques with larger samples
(Brynjolfsson & Hitt 1996, 1998). These studies found
that IT investments contribute to firm productivity, and
show higher gross marginal returns than non-IT
investments. Brynjolfsson and Hitt (1998) found that
payoffs to IT investment occur not just in labour
productivity increases, but also in permanent structural
improvements.

2.1.2  Accounting evidence

The evidence is inconclusive as to the impact of IT
investment on financial performance measures such
as profitability and market value, partly because the
linkage is less direct. While IT investments can directly
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affect a firm’s output and many operational indicators
(e.g. inventory turnover, plant productivity, product
quality), a firm’'s financial performance is determined
by a wider range of strategic and competitive factors
that go beyond productivity (Dedrick et al., 2003;
Thatcher & Oliver, 2001).

Several studies show a relationship between IT
investment and intermediate measures of operational
performance (Barua et al.,, 1995; Srinivasan, Kekre &
Mukhopadhyay, 1994). However these were unable to
verify linkages between IT investment and firm
profitability.

Efforts to relate IT investment to stock market
valuation have had mixed results. Grove, Selto and
Hanbery (1990) concluded that management
information systems expenditure is perceived as a
negative net present value investment by the stock
market. Similarly, Dos Santos ef al. (1993) found that,
on average, IT investments did not add value, although
the market reacted positively to announcements of
innovative IT investments. However, in a replication
and extension of the previous study, Im, Dow and
Grover (2001) found market reactions to IT investment
announcements to be significantly positive after 1991.

2.1.3 Conversion effectiveness

Weill (1992) first introduced the concept of conversion
effectiveness, whereby no two firms will derive the
same benefit from an IT investment. A firm’s
organisational environment and competitive
environment are the main factors influencing
conversion effectiveness. Studies explicitly show that
the vaiue of IT investments is substantially impacted
by the structure and business practices of the firms
making the investments (Weill, 1992; Francalanci &
Galal, 1998).

Research by im et al. (2001) and Brynjolfsson et al.
(1994) suggests that smaller firms provide better
opportunities for exploiting IT than larger firms.

Two studies by Dewan and Kraemer (2000} of 3¢
countries worldwide came to the interesting conclusior:
that wealthier, industrialised countries showed a
positive and significant relationship between |7
investment, growth and productivity, but that there was
no evidence of such a relationship for developing
countries. However, a study of South African large
insurance companies by Lubbe, Parker an¢ Hoarde
(1995) found a clear, positive relationship between IT
investment levels and profitability.

2.2 Information technology infrastructure
Kayworth, Chatterjee and Sambamurthy (2001) view

IT infrastructure as a shared resource that consists of
both physical -and intellectual IT assets. IT

infrastructure is conceptualised as a shared corporate
resource that consists of physical and intellectual
components united by organisational standards
regarding their use. In common with Broadbent and
Weill (1997), Kayworth et al. (2001) define IT
infrastructure as extending beyond the concept of a
purely physical infrastructure. Central to all IT
infrastructure conceptualisations is the notion of
shared IT capabilities available to the whole enterprise
forming the platform upon which functionally specific
business applications depend.

221 Theoretical justification for IT infrastructure
investment

The resource-based view is presently the dominant
theoretical perspective in strategic management
literature (Bharadwaj, 2000). According to this theory,
if one firm has a particular resource not easily created,
bought, substituted or imitated by its competitors, then
this resource confers some degree of sustained
competitive advantage on the firm which possesses it
(Barney, 1991).

If one views infrastructure solely as a set of physical
components, there is no compelling argument for
competitive advantage. Even complex information
systems are commonly perceived to be eminently
imitable (Duncan, 1995). However, the management-
oriented components of IT infrastructure are not easily
imitatec. To the extent that these skills are
heterogeneous resources and inimitable, then the
firms possessing these key knowledge resources may
have a source of sustained competitive advantage
(Mata, Fuerst & Barney, 1995).

Based on a review of the IS literature Kayworth et al.
(2001) identity three crucial areas of value creation for
firms which are able to successfully develop and
implement  high  capability IT infrastructures:
responsiveness, innovativeness and economies of
scope.

Not all firms’ IT infrastructures are equally responsive.
Duncan (1995, p.38; explains, “...one firm's
infrastructure may make strategic innovations in
business process feasible, while the characteristics of
competitors’ infrastructure may likewise cause their
inability to imitate the innovation rapidly enough to
mitigate the first mover’'s advantage.”.

A precondition for innovation is that decision makers
need to be aware of the innovation, how it functions
anc how it might be applied (Attewell, 1992). Firms
with higher embedded capacities to recognise potential
IT innovations may be more likely to engage in higher
levels of innovative activity. It can be argued that the
presence of high capability infrastructure will assume
high levels of IT expertise. Consequently, firms with
higher capability infrastructure will very likely have
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higher levels of absorptive capacity, which in turn will
lead to higher levels of innovation with information
technology (Kayworth et a., 2001).

There is considerable support for the notion that high
capability infrastructure may reduce the cost and time
for completion of strategic business applications
(Duncan, 1995; Kayworth et al., 2001). The rationale
for this claim is that infrastructure provides shared
organisational resources that lower marginal costs, as
usage is spread over a wide range of organisational
stakeholders.

2.2.2 Evidence of IT infrastructure’'s business value
Research by Mitchell and Zmud (1999) found that
process innovations rely increasingly on the
capabilities embedded in an organisation’s T
infrastructure. Recent research by Chatterjee et al.
(2002) into stock market investors’ reactions to firm’s
IT infrastructure investments showed that |IT
infrastructure investments enhance firm value across a
diverse set of industries.

Examinations of leading enterprises’ infrastructure
investments by Broadbent and Weill (1997) and Weill
et al. (2002) have found that firms able to match their
infrastructure capabilities to their strategic objectives
create a source of sustainable competitive advantage,
as competitors are unable to cost effectively match the
levels of strategic agility these firms possess.

2.3 Hypotheses

If IT infrastructure investments are perceived to confer
business benefits and be positive net cash flow
investments, such investments are likely to be
favourably received by the South African market. This
leads to the first hypothesis, stated in the alternative:

H1: IT infrastructure investment announcements are
associated with positive share price reactions.

As noted by Weill et al. (2002) and discussed by
Chatterjee et al. (2002) a firm's IT infrastructure
capability is built up gradually, with many incremental
investments being made over an extended period.
Thus, drawing on the resource-based view of the firm
(Mata et al., 1995), IT infrastructure is more likely to be
a source of sustained competitive advantage than

individual application investments. Thus, it is
reasonable to expect the market to react more
positively and favourably to IT infrastructure

investment announcements. This leads to the second
hypothesis, stated in the alternative:

H2: IT infrastructure investment announcements are
associated with greater positive share price
reactions than IT application-based investment
announcements.

3. METHODOLOGY
31 Data acquisition procedure

The time period covered was 1 January 1998 to 31
December 2002. This was a year longer than the
period used in the Chatterjee et al. (2002) study and in
line with many other event study time periods. The first
set of data required was announcements of IT
investment by South African firms. All of the IT
investment announcements in the sample were
obtained from /TWeb, a South African IT news website
that hosts virtual press offices for most South African
IT companies. A search of ITWeb's virtual press rooms
yielded 169 IT investment announcements.

Announcements were carefully examined to categorise
them as either IT infrastructure investment
announcements or IT  application investment
announcements. The following guideline, as used by
Chatterjee et al. (2002, p 17), was used:

“‘“An investment would be classified as
‘infrastructure’ when the announcement claims
to be an investment directed toward providing
IT services like communication network
services, messaging services, database
management  services, security services,
disaster planning, and technology support
services.

An investment would be classified as an

‘application investment’ when the
announcement claims to be an investment
directed toward purchasing or developing

software to provide a specific business solution.
The solution could take the form of different
types of business applications like transaction
processing systems, management information
systems, expert systems, decision support
systems, and executive information systems.”

The biggest threats to the validity of most event
studies are confounding events (McWilliams & Siegel,
1997; McWilliams & McWilliams, 2000). These are
other firm-specific, value-relevant events occurring at
the same time as the event under investigation.
Following Dos Santos et al. (1993), a search was
made for confounding events occurring during the
window from two days prior to two days after the
investment announcement. Examples of confounding
events which resulted in the exclusion of investment
announcements included: the appointment of new
board members, strikes, merger approvals, interim
results and legal suits.

Daily closing prices, trading volumes and all other
financial information required for each firm were
obtained from a BFA McGregor workstation.
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A breakdown of the derivation of the final sample is
given in Table 1. Stringent application of data quality
criteria resulted in 59 announcements being discarded
as they could not be clearly classified, 56
announcements being discarded as the investing
companies were either unlisted, subsidiary companies
or had not been listed for longer than 300 days when
the investment was  announced, and 15
announcements being discarded due to confounding
events.

The reduction of the sample from 169 events to only
39 was disappointing, but did not invalidate further
analysis. In their examination of event studies in
management research, McWiliiams and Siegel (1997)
list five published studies with sample sizes less than
this.

3.2 Event study methodology

The event study methodology draws on the efficient
market hypothesis (Fama, 1991) that capital markets
are efficient mechanisms to process information
available on firms. The methodology is well accepted
and widely used in the accounting, finance and
management research disciplines (McWilliams &
Siegel, 1997). Locally, the methodology has been
extensively used by Bhana (2001; 2003) to investigate
the reaction of South African companies’ share prices
to events ranging from research and development
spending announcements to announcements of key
executive dismissals.

The event study method was developed to measure
the effect of an unanticipated event on stock prices.
The standard approach estimates a market model for

each firm and then calculates abnormal returns during
an event window of k days surrounding the
announcement date. These abnormal returns are
assumed to reflect the stock market's reaction to the
arrival of new information (McWilliams & Siegel, 1997).
From estimation of the Capital Asset Pricing Model
equation, estimates of daily abnormai returns (AR) for
firm / on day ! are obtained using the following
equation:

AR, =R, -(a;+bR,,) Y
where a; and b; are the ordinary least squares (OLS)
parameter estimates obtained from the regression of
Rit on Ry over an estimation period (T) preceding the
event.

The wusual parametric test used to assess the
significance of abnormal stock returns is the
standardised residual test defined by Patell (1976).
The parametric test statistic is defined as:

1 (T-4) &&HAR
Z= x x — (2
Jnvk V(T-2) 21121: SD;, @
with
1 (Rmt-Rm)2

Table 1: Breakdown of final sample

Initial Sample Size 169
Application Investments 37
Infrastructure Investments 77 -
Uncertain investmenis 59
Less: Uncertain Investments (59)
110
Less: Events for unlisted companies or companies with unavaitable data (28)
82
Less: Events for subsidiary companies (22)
60
Less: Confounding Events (15
45
Less: Events for companies with an insufficient trading history (6)
Final Sample Size 39
Application 12
Infrastructure 27
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812 = the residual variance from the market model
as computed for firm i

R, = the mean return on the market portfolio
calculated during the estimation period

T = the number of days in the estimation period.

Z has, approximately, a standard normal distribution
under the null hypothesis of no stock price effect
(McWilliams & McWilliams, 2000). A more detailed
derivation of the parametric test statistic is presented
in McWilliams and Siegel (1997).

Corrado (1989) developed a non-parametric rank test
statistic specifically to test for abnormal stock price
performance. Corrado’s rank statistic is robust to non-
normal distribution, cross-sectional dependence,
increases in the variance of abnormal returns during
the event period, thinly traded stocks, overlapping
periods and serial dependence in abnormal returns
(Campbell & Wasley, 1993). It has power equivalent to
that of the Wilcoxon two-sample rank test (Corrado,
1989).

The test statistic is derived as follows (Corrado &
Zivney, 1992; Cowan, 1992):

The rank test procedure treats the estimation period,
T, and the event window, k, as a single time series,
and assigns a rank to each daily abnormal return for
each firm. Let K represent the rank of abnormal return
AR in the time series of T+k daily abnormal returns of
firm /. Rank one signifies the smallest abnormal return;
rank T+k, the largest. The mean rank for all firms for
the entire time series is:

K=ty T4k (@)
2 2

The mean rank for n firms for k days of the event
window is:

Kit
K, =5 — .. (5
. (5)

k n
=1

The mean rank for n firms on day f of the combined
estimation and event period is:

_ 2K,
K =+ ... (6)

The rank test statistic is:

Z has a standard normal distribution (Corrado &
Zivney, 1992).

4. RESULTS
41 Abnormal returns analysis

Statistical analysis of the 11 700 days (300 days x 39
announcements) in the longest, 300 day (t=-301, t=-1),
market model estimation period used provides strong
support for the use of non-parametric tests. During the
300 day estimation period the abnormal returns had a
distribution with a significant negative skewness (-
0,771) and an extremely large kurtosis (23,122). These
results are consistent with the findings of Bowie and
Bradfield (1998) who also found evidence of severe
non-normality for JSE abnormal returns.

Press releases are placed on [TWeb concurrent with
their release to the general media. This allowed each
announcement to be accurately dated. Therefore, in
accordance with the efficient market hypothesis
(Fama, 1991), any market reaction to an
announcement will occur on the day of the /TWeb
press release (t=0) and a one day event window is the
optimum sized window to detect abnormal returns.
Longer event windows of three days (t=-1, t=+1) and
five days (t=-2, t=+2) are included to facilitate better
comparison with Chatterjee et al.’s (2002) study.

Eight market model estimation periods were used.
Corrado and Zivney (1992) report that longer
estimation periods reduce the likelihood of rejecting
null hypotheses in the absence of abnormal returns.
However, they also report that shorter estimation
periods, down to 50 days, enhance the power of both
parametric and non-parametric tests to detect
abnormal returns. The statistical validity of shorter, 25
day, estimation periods has not been determined and
these results are only included for illustration.

As Table 2 shows, no statistically significant results
were obtained from the combined infrastructure and
application investment announcement sample. No
clear market reaction to general IT investment
announcements is discernable.

An overall negative reaction to infrastructure
investment announcements is apparent in Table 3 in
the two shorter event windows. However, this
tendency is not statistically significant.

Table 4 shows no statistically significant results were
obtained from the application-based investment
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