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Abstract
The study described in this paper contributes to the
growing repository of event studies in the field of
information technology (IT) research. The empirical
results presented in this paper indicate that financial
markets differentiate among technologies that
companies invest in to integrate their information
systems. In addition, this study confirms that
technology maturity, financial health of the investing
company, and stock market conditions are important
factors influencing stock market reaction.

1. Introduction
In today’s business environment, the widespread
use of information technology (IT) is prevalent in
practically all organization. Unfortunately, many
organizations rely on various, disparate systems and
technologies, which need to work together in an
integrated fashion to achieve real business value [1,
2].
Essentially, there are two major ways to
integrate diverse IT systems and business functions
in an organization: Enterprise application
integration (EAI) technology and Enterprise
resource planning (ERP) systems.
EAI technology is sophisticated middle ware
which allows combining the various systems for
integrated business operations [3]. ERP systems, on
the other hand, are complex software packages
which implement the business functions for the
whole enterprise by integrating all internal corporate
data as well as necessary external data [4].
Thus, there are major differences in achieving
integration of business operations by EAI or ERP.
The former approach combines the operations of
various existing systems using additional software,
whereas the latter replaces most of the existing
systems by a new mega system. In contrast to EAI,
ERP implementations would seem to be much more
risky investments and require substantially more
managerial effort. The implementation of an ERP
system is not only more costly to start with, but also
requires substantial changes of business processes,
thus potentially severely impacting the operations of
the whole organization [5].
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Irrespective of the differences between EAI and
ERP, the advantages of achieving organizational
integration [1] of business functions and data by
either approach seem to be substantial, and thus
should positively affect the business performance of
the investing organization.
Consequently, several studies have tried to
assess the contribution of EAI and ERP systems to
firm performance. Among other methods or
methodologies, several authors have embraced event
studies to gauge the performance of EAI and/or ERP
investments by looking at the stock market reaction.
The fundamental idea behind event study
methodology is the premise of the efficiency of the
stock market. In an efficient market, the stock price
reflects all available information at all times [6, 7].
When unexpected, but relevant news reach the
financial markets, the stock prices move as a result.
Thus, event studies, by looking at the changes in
stock prices, are used to determine influential factors
from an investor’s perspective. Stock prices are wellaccepted proxies for firm performance.
Regarding EAI implementations, one published
event study used 81 announcements from the time
period 1998 to 2005 [8]. This study examined to
which extend the EAI technology follows a life
cycle. Accordingly, the study tested for possible
differences between early investments in EAI, when
the technology was still new and emerging, with
comparable implementations conducted in later,
years, when this technology was more mature and
established. The study also examined the possible
effects of the financial health of the organization
making the EAI technology investment, and
prevailing stock market conditions at the time of the
announcements of the investments.
Regarding ERP implementations, at least two
major event studies have been published. One study
examined the stock price reaction to 91 ERP
investment announcements in the time period 19901998 [9]. This study reports a significant positive
stock market reaction to the announcements. The
second study used 116 announcements of ERP
implementations for the years 1997-2001 [10]. This
study also reports a positive market reaction.
Although these three studies contributed
substantially to the repository of event study research
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in the field of IT, they are subject to critical
limitations. Overall, to derive valid conclusions for
the current business environment, the data used in
the two ERP event studies may be considered
obsolete. It is quite possible that investments in ERP
produce different results now, than they did in the
time periods considered by these previous studies,
since the technology has matured and is now
considered standard. In addition, the increased
globalisation of supply chains make investments in
integration technologies such as EAI and ERP more
of a necessity of staying in business rather than a
move to gain competitive advantage. Furthermore,
there is lack of empirical studies comparing the
business value of the most important integration
tools EAI and ERP.
The objectives of the event study described in
this paper are, therefore, two-fold. The first objective
is to validate the previously published event studies
by using more recent data. The second objective is to
discover possible differences in stock market
reactions to EAI and ERP announcements.
The paper is structured as follows. After the
introduction, based on previous published event
studies, four research hypotheses are derived. The
following
section
describes
the
research
methodology, data collection and data analysis. Then
the results of the analysis and implication for the
research hypotheses are discussed. Finally,
limitations, contribution and future research
opportunities are presented.

2. Theoretical background and
hypotheses development
The results of previous event studies in the field
of IT research suggest that investments in IT in
general do not lead to significant abnormal stock
price reaction. However, significant abnormal
reaction can be expected under specific conditions,
i.e. when additional factors related to the investment
announcements are identified.
Regarding specifically the investments in EAI,
an earlier study reported insignificant negative
abnormal reaction [8]. In contrast, two earlier studies
based on 91 and 116 announcements in the time
periods 1990-1998 and 1997-2001, as mentioned
earlier in this paper, reported significantly positive
stock price reactions to ERP announcements [9, 10].
Regardless of these results, specifically with
respect to ERP investments, we argue that using
more recent data will produce different results. The
earlier studies used primarily older announcements,
from a time when the ERP technology was relatively
new and could bring a company a competitive
advantage. In contrast, in more recent years (perhaps
2000 and beyond) ERP systems have become
standard technology and only seldom lead to
competitive advantage.

Thus for the full sample of the companies
investing in EAI and ERP, we hypothesize:
H1: Similarly to announcements of investments
in EAI, announcements of investments in ERP
do not cause abnormal reactions in stock prices.
Embracing a new technology may provide an
opportunity to achieve competitive advantage over
those competitors that lag behind. Indeed the
previous event study, which compared innovative
with non-innovative investments in IT, suggests that
stock markets react positively when a company is
one of the first embracing a given technology [11].
It is for example possible that companies which
embraced ERP systems in the late 1990s were able to
derive tangible gains. These companies were able to
enjoy the advantages of integration while their rivals
were struggling with fragmented systems. However,
as EAI and ERP have become standard, the risks
accompanying implementations have decreased, but
the opportunities to gain competitive advantages this
way also have faded away.
Accordingly, an earlier study on investments in
EAI indicates that the stock price reaction decreases
as this technology become more mature [8]. As
mentioned earlier in this section, regarding
investments in ERP systems, two studies reported
positive stock price reactions for 1990-1998 and
1997-2001 [9, 10]. Concerning more recent years, it
is quite likely that announcements of investments in
ERP only marginally affect the investors’ attention,
as the use of this technology is now standard and
expected.
Thus we hypothesize:
H2: Similarly to announcements of investments
in EAI, the degree of stock price reactions to
announcements of investments in ERP changes
with time.
The attention-based view of the firm [12]
suggests that average investors try to avoid poor
investments while always looking for better
opportunities [13]. In other words, investors tend to
disinvest in financially unhealthy companies, whose
management is unable to fix the apparent
organizational problems. In contrast, investors seem
to be attracted by management showing serious,
tangible improvements in their organization.
Often, managers invest in IT in an effort to
compensate for serious organizational troubles.
Some of these investments may result in
improvements, but often, they may also cause
additional problems. For example, a company
experiencing a shrinking customer base may invest
in customer relationship management (CRM)
technology. However, when the problems with
customer retention are direct results of obsolete
products and increased competition, the new CRM
system will hardly help to reverse this trend. Quite
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opposite, it may add to financial liabilities and
reduce resources needed for more fundamental
restructuring.
Investments in EAI result in technical
integration and have a rather modest effect on
company business processes. In contrast, ERP
implementations force companies to change their
way of doing business and adapt to the processes
prescribed by the ERP systems [5]. Such changes in
business processes may cause serious disruption, but
finally result in more efficient operations.
Indeed, an earlier event study suggests that
especially financially unhealthy companies benefit
from ERP investments [9]. In the context of that
study, financial health was measured by Altman’s Z.
In addition to Altman’s Z, security’s beta [14],
from the Capital Asset Pricing Model (CAPM) [15,
16], provides a reasonable estimate of market risk
and financial health. Consequently, underperforming, financially unhealthy companies tend to
have a higher beta than their better performing
competitors. In other words, companies with high
beta may be expected to benefit from an ERP
implementation to a greater degree as it forces them
to improve their business practices. Thus, we
hypothesize:
H3: Contrary to announcements of investments
in EAI, stocks of firms with high beta will not
respond negatively to announcements of
investments in ERP.

EAI vs. ERP
Investment
Announcements

According to the earlier study on stock market
reaction to EAI announcements [8], market
conditions seem to be a highly influential factor. In
general, during favorable conditions (i.e. in a bull
market) the stock market reaction to EAI investments
is positive, but insignificant. In contrast,, during
unfavorable market conditions (i.e. in a bear market)
the reaction to EAI investments is significantly
negative. In other words, during bear market
conditions investors seem to be more skeptical about
tangible benefits from EAI investments and tend to
sell rather than buy stocks.
In contrast to EAI, as mentioned earlier,
investments in ERP may be expected to result in
improvements to the way the company is conducting
business. In essence, an ERP system will require
conducting business in a more systematic way and,
therefore, foster efficiency and effectiveness. ERP
implementation and use may support radical
restructuring efforts. Thus, we believe that investors
will value the investments in ERP despite the
unfavorable market conditions. Therefore we
hypothesize:
H4: Contrary to announcements of investments
in EAI, during unfavorable market conditions,
stocks will not respond negatively to
announcements of investments in ERP.
Figure 1 depicts a graphical representation of the
research model showing the four hypotheses.

H1
Influential Factors
Timing of the Investment

H2

Stock Market
Reaction

H3
H4

Beta Factor
Stock Market Conditions
Figure 1. Research model

3. Research Methodology
3.1 Event Studies
In conducting our research we followed the
standard event study methodology [17]. Since one of
our objectives was to validate and expand the
findings of previous event studies, this methodology
appeared to be the most reasonable choice.
Since the early 2000s, the event study approach
has become well established and accepted in the field

of IT to examine different aspects of IT investments.
To this end, several researchers have used this
methodology to compare the value of innovative
versus non-innovative IT investments [11], as well
as industry and size of investing companies [18].
Other researchers have used the event study
approach to assess the potential value of creating a
CIO position [19] and engaging in e-commerce [20].
In another study, the author compared exploitative
versus exploratory IT investments [21]. Often
subsequent studies expanded and validated the
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findings of prior studies by using secondary data, as
in our case, from earlier studies. For example, an
event study comparing transformational with nontransformational IT investments [22] used
consolidated secondary data from three prior event
studies [11, 18, 23].

3.2 Sample selection
The hypotheses were tested using both primary
and
secondary
data.
Consequently,
EAI
announcements were obtained from an earlier event
study investigating this topic [8]. Primary data, the
announcements about ERP investments, were
retrieved from Lexis-Nexis using various search
queries containing word combinations such as
enterprise resource planning and acronyms such as
ERP. In addition, we also used the names of major
ERP vendors such as SAP, Oracle, PeopleSoft, J.D.
Edwards. To minimise the selection bias we also
included a number of smaller vendors.
Most of the searches yielded a very large
number of announcements. To make the numbers
manageable, we limited each search to a specific
time span, repeating the searches for different times.
A careful reading of the obtained announcements
revealed that the majority of the announcements
were not relevant to our research because they did
not satisfy the following two major inclusion criteria:
First the announcements had to be related to ERP
implementation. And second, the stock of the
announcing company had to be traded on the US
stock exchange and the stock data from the
University of Chicago’s Center for Research in
Security Prices (CRISP) had to be available and
complete.
We also searched for confounding events in the
event window. If confounding events, such as
dividend and earning announcements or unexpected
changes in top management for the investing
companies during the event windows existed, the
announcements were excluded from the final sample.
In addition, many of the announcements were
duplicates describing the same ERP investments. In
such a case we only included the first announcement.
If there were more than one announcement with the
same date, we included only the announcement
which provided the most details about the
implementation.

3.3 Sample description
The sample of announcements is depicted in
Table 1. The first announcements about EAI were
from 1998. In contrast, the first announcements
about ERP implementation were from 1994. The
ERP implementations peaked in the late 1990s, as
many companies invested in ERP before 2000, in
order to be prepared for “Y2K” and “Euroreadiness”.

Overall, while companies reported mostly first
investment in ERP in the 1990s, later investments in
ERP were mostly replacements of existing ERP
systems, or were related to growth-through-acquisition of firms and consolidation of existing
ERP systems.
Table 1. Sample distribution
Year
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
Total

EAI

5
6
16
20
8
6
10
10
81

ERP
2
1
2
6
13
6
5
4
4
3
1
1
48

3.4 Analysis
For a better comparison with prior published
research, while designing this study, our aim was to
follow comparable methods applied in earlier event
studies in the field of IT [11, 18]. Consequently,
stock price reaction to announcements in our sample
was assessed through unexpected or abnormal
returns (AR) calculated based on the widely used
market model [24]. ARit, for company i on day t,
possibly the consequence of an announcement about
an IT investment, is the difference between the actual
return Rit and the projected return based on the
market model:

ARit = Rit − (α i − β i Rmt ) ,
where Rmt is the market return (estimated by the
CRISP or SP 500 index) on day t, and Įi and ȕi are
parameters for company i, estimated by regression
analysis of daily returns of stock i against daily
returns of the stock market.
Regarding our study, the Įi and ȕi parameters
were estimated using a 200-day period, starting 201
days and ending 2 days before the announcement.
There is no general agreement on the length and time
of the most suitable estimation period, and some
studies use different lengths or have the estimation
period end earlier (e.g. 60 days prior to
announcement). There is no evidence that using
different estimation periods results in significantly
different results.
As proxy for stock market returns we used the
daily return of the SP 500 index. One reason for
using this particular market index was the fact that

4

Proceedings of the 41st Hawaii International Conference on System Sciences - 2008

many of the companies in our sample were included
in SP 500.
In accordance with the earlier studies, we
standardized AR by dividing it by the standard
deviation. Thus, standardized abnormal return (SAR)
for company i on day t, is calculated as follows:

SARit =

ARit
,
SDit

N

Z=

¦ CSAR
i =1

N

i

,

where N denotes the number of firms (or events)
included in the sample or subsample. A Z value close
to zero would indicate that the observed results are
not significant, i.e. that the observed “abnormal”
returns may be due to chance variation.

4. Results

where
2

SDit = S i2 × (1 +

( R − Rm )
1
),
+ T mt
T
2
¦ ( Rmt − Rm )
t =1

and Si is the standard deviation of residual returns for
company i as calculated from the market model. Rmt
is the market return on day t in the estimation period
and Rm is the arithmetic average of all market returns
during the estimation period. T represents the
number of days in the estimation period. As stated
earlier, our estimation period was 200 days, so T =
200.
To measure the stock price reaction to the IT
investments, two different event windows were used,
both starting one day before the announcement (day
-1), but the one ending on the day of the
announcement (day 0), and the other ending one day
after the announcement (day 1). Thus, the first event
window is denoted as (-1,0) and the second as (-1,1).
For each of the event windows, cumulative abnormal
returns (CAR) were calculated by summing the AR
for the days of the event window.
The stock price reaction was further tested for
significance using cumulative standardized abnormal
returns (CSAR) for each company, calculated for
each of the event windows (-1,0) and (-1,1) as
follows [11]:
t2

CSARi = ¦
t =t1

SARit
t 2 − t1 + 1

,

where t1 is the first day of the event period and t2 is
the last day of the event period. In our case t1 was
always day –1, while t2 was 0 for the event window
(-1,0) and 1 for the event window (-1,1).
The stock price reaction was further tested for
significance using:

The results of our analysis are shown in Table 2.
To test hypothesis 1, the full sample of EAI and ERP
announcements was used. For hypothesis 2, the
sample was broken down into three subsamples,
representing announcements from the periods 19941997, 1998-2001, and 2001-2005. These time spans
were chosen to better compare our results with the
results of the previous event study on EAI. Also
consistent with the earlier study, for testing
hypothesis 3, the sample was broken down into two
subsamples, announcements by companies with beta
factor below 1.2 (low risk), and announcements by
companies with beta factor at least 1.2 (high risk).
For hypothesis 4, the sample was broken down into
two groups representing announcements made in a
bull market and announcements made in a bear
market.
As indicated by the calculated Z values, only the
results for EAI investments with high beta, and the
results for bear market conditions are significant. For
the ERP investments, the only significant result is for
the early time period, 1994 to 1997. These results
hold equally for both event windows used (though
the level of significance differs).
For our full sample, the announcements about
both EAI and ERP investments lead to negative,
though statistically insignificant, stock reactions, the
extent of this reaction being comparable for EAI and
ERP, as depicted in Table 2. Since the changes in
stock prices are insignificant, the first hypothesis,
that these investment do not result in abnormal stock
returns, is supported.
The magnitude of stock price reaction seems to
change over time. As presented in Table 2, for both
technologies, the stock price reaction was initially
negative, and became positive in later periods. For
ERP announcements, the initial negative stock price
reaction was statistically significant. As the years,
passed and the technologies matured, the stock price
reaction became positive, however insignificantly.
Based on these results, the second hypothesis, that
the degree of stock price reaction changes over time,
is supported.
Regarding the beta factor, the stock markets
seem to differentiate between technologies. As
expected and indicated by previous studies [8], for
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companies with high beta, announcements of EAI
investments resulted in statistically significant,
negative stock price reactions. In contrast,
announcements of ERP investments by companies
with comparably high beta resulted in insignificant
positive stock price reactions. This gives support for
the third hypothesis that stocks of firms with high
beta do not necessarily respond negatively to
investments in ERP.
Concerning the investment during bull markets
both announcement types, EAI and ERP, receive

insignificant stock price reaction. In contrast, during
the bear markets, EAI investment announcements
result in a statistically significant, negative stock
price reaction. Thus, the fourth hypothesis, that
during unfavourable market conditions investments
in ERP do not result in negative stock price reaction,
is supported.
In summary, the results presented in Table 2
indicate that all four hypotheses are supported, as
explained in Table 3.

Table 2. Results

CSAR
[-1,1]

Z-Value

81
-0.086
-0.78
-0.084
-0.45
48
-0.088
Full sample
Breakdown by
time
1994-1997
11
-0.522
1998-2001
47
-0.181
-1.25
-0.225
-1.54
28
0.015
2002-2005
34
0.045
0.26
0.111
0.65
9
0.124
Breakdown by
beta factor
below 1.2
64
0.024
0.19
0.017
0.13
43
-0.109
1.2 or higher
17
-0.501 -2.07**
-0.464
-1.91*
5
0.097
Breakdown by
stock market
conditions
Bull market
46
0.192
1.31
0.117
0.79
39
-0.047
Bear market
35
-0.453 -2.68*** -0.348 -2.06**
9
-0.263
* Significant at Į=0.1 ** Significant at Į=0.05 *** Significant at Į=0.01

Z-Value

CSAR
[-1,0]

# of
Announcements

ERP Investment Announcements

Z-Value

CSAR
[-1,1]

Z-Value

Sample

CSAR
[-1,0]

# of
Announcements

EAI Investment Announcements

-0.61

-0.113

-.78

-1.73*
0.79
0.37

-0.545
-0.041
0.189

-1.81*
-0.22
0.57

-0.71
0.22

-0.150
0.221

-0.98
0.45

-0.29
-0.79

-0.079
-0.260

-0.50
-0.78

Table 3. Summary of results
Hypothesis

Results

1

Supported

2

Supported

3

Supported

4

Supported

Comments
In general, neither announcements of investments in EAI nor announcements of
investments in ERP result in significant stock movements
For both, investments in EAI and ERP, the magnitude of stock price reactions seem to
diminish as technology becomes more established. Initial, on average, negative stock
price reactions become positive as the technology matures
In contrast to announcements of investments in EAI in companies perceived as risky
investments, announcements of investments in ERP in companies perceived as risky
investments do not result in negative stock price reactions
Under unfavorable stock market conditions, in contrast to announcements of
investments in EAI, announcements of investments in ERP do not result in negative
stock price reactions

5. Discussion
Our research presented in this paper confirms
some of the results of previous studies, but also

produced some less expected results. In contrast to
the earlier event studies on ERP implementations
[9, 10], our results indicate that such investments
on average do not lead to positive stock price
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reaction. Some earlier studies reported positive
stock price reactions to ERP investments in
general.
In line with other studies [9], our results
confirm that ERP implementations can be of
advantage to financial unhealthy companies. The
investors may see ERP implementation as a way to
improved business operations.
It is also possible, that investors are confident
that because of its importance, most ERP
implementations will receive the necessary support
by top management. It is well accepted that top
management commitment is perhaps the most
important factor ensuring the success of IT
investments [25]. As mentioned earlier, the
financial and organizational risks from an
unsuccessful ERP project are high and may even
put some companies into bankruptcy [26]. It
therefore would appear evident that in its own
interest, top management will provide all the
support needed for an ERP implementation.
According to Mitchell [2], EAI projects are
particularly troublesome. The stock market returns
seem to support these concerns, especially for
companies perceived as above average risk (high
beta) and during adverse market conditions (bear
market).
Thus, regarding unfavourable economic and
stock market conditions (bear market), it seems that
investors nevertheless acknowledge the value of
ERP implementations, but in contrast, do not favor
investments in EAI.

6. Limitations, contributions, and future
research
One limitation may be related to the queries
used in finding the sample set of announcements.
Since some well known vendor names were
included in the searches, the resultant sample may
have been biased toward larger vendors.
A second limitation may be that we included
only companies that were included in the CRISP
database. Consequently, we dropped a substantial
number of announcements, and companies which
have gone out of business or merged with other
companies since the original announcements were
not included. Thus our sample may be biased
toward more successful companies.
A third limitation of our study, as for all event
studies, is that we based our conclusions on public
announcements. Many companies are conducting
investments in EAI or ERP, but they try avoiding
publicity about these investments. Thus, our
sample may be biased toward companies with
higher transparency level.
A fourth limitation is a relatively small sample
of ERP announcements. Although, the current
sample assures sufficient statistical power to draw
preliminary conclusions, a larger collection of ERP

announcements would definitely benefit our
analysis.
Finally, a fifth limitation is related to
accounting for confounding news. Though we
tried to eliminate announcements of companies
with related confounding events, we may not
always have been able to identify all such
confounding events.
Despite these limitations, our research
contributes to the literature on stock market
reactions to IT investments by adding to the list of
known influential factors, specifically innovation
content, strategic importance, and focus. Our study
shows that with IT investments, the market places
high importance on technology type, and our study
provides evidence that ERP and EAI
implementation announcements are perceived by
investors very differently.
The results of our research seem to have
important implications for business managers. For
example, it appears that stock market investors pay
significant attention to business investments in IT
and differentiate among the various types of
technology being invested in.
The outcomes of our study may also benefit
academic scholars, as it provides ideas for several
futures research projects.
In addition to validating our results with a
greater number of announcements, future research
may look at how changes in commodity prices may
impact some industries. For example, energy prices
may effect stock price reaction to IT investments.
Moreover, future research may also look for
additional influential factors. Such factors may
include additional firm characteristics, such as size,
industry, diversification level. Additionally, the
effects of a firm’s past experiences with IT projects
could be investigated.
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