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Abstract

Purpose – The purpose of this paper is to simultaneously determine the impact of information
technology capabilities on firm performance, future firm performance, and firm value.

Design/methodology/approach – The secondary data for 480 matched-firms are collected from
InformationWeek (which provides the IT capabilities ranking) and the Compustat database (which
provides financial data).

Findings – The results show that IT capabilities positively and significantly influence all three
constructs and that the significance level of firm value is higher than that of firm performance and that
of future firm performance. That is, IT capabilities are more relevant to firm value, which represents
growth opportunities, intangible assets, and innovation, etc.

Practical implications – Based on these empirical findings that IT contributes more to the long-term
influences than to the short-term influences, firm managers should pay more attention to the strategic
positioning that IT provides for firms rather than only enhancing the operational effectiveness.

Originality/value – This study proposes a complete set of constructs, which includes firm
performance, future firm performance, and firm value, to measure the different effects of information
technology capabilities on firms and to discuss the corresponding managerial implications. Therefore,
these three constructs can be further clarified and considered simultaneously. This has not been
attempted by previous studies.

Keywords Information technology capability, Firm performance, Future firm performance, Firm value,
Information technology, Company performance

Paper type Research paper

1. Introduction
In recent years, IT investment has accounted for more than 50 percent of all of the capital
investments made by US corporations (Laudon and Laudon, 2012). The link between
information technology and firm performance is also of interest to IS researchers and
practitioners (Stoel and Muhanna, 2009). However, early studies focus on the influence
of information technology on performance, as measured by the accounting-based
indicators in the current period. For example, Bharadwaj (2000) examined the
relationship between information technology capabilities and firm performance.
Subsequently, Santhanam and Hartono (2003) further used the sustainability view of
information technology to determine the relationship between information technology
capabilities and future firm performance. In addition, Wang and Alam (2007) and
Muhanna and Stoel (2010) showed that information technology also has an intangible
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influence and a long-term influence, so they examined the relationship between IT
capabilities and firm value, as measured by market-based indicators.

Previous studies have examined the benefit that information technology brings to
firms from different viewpoints. However, in studying the impact of IT capabilities, all of
these studies only focus on a part of firm performance, future firm performance, and firm
value. That is, they usually explore the influence of individual partial constructs.
Furthermore, these three dependent variables are not clearly defined. This study
demonstrates that there are significant differences between the three constructs (i.e. firm
performance, future firm performance, and firm value), and that they each mean different
things to firms. In summary, previous studies do not provide a complete structure to
illustrate the different ultimate outcomes of the use of IT for firms. For this reason, the
impact of information technology capabilities on firm performance, future firm
performance, and firm value is simultaneously examined in this study.

Specifically, this study has three objectives. We will first propose a comprehensive
model of all the three factors to be considered at the same time for evaluation of a firm’s
IT capabilities; second, important variables will be clarified and defined clearly; finally,
the results of the model validation will be compared with the prior findings in the
literature to draw insights and implications for research and practice.

2. Literature review
2.1 Theory background and the underlying model
Recent research on IT value adopts mostly the resource-based view with the assumption
that the variation of performance is due to different IT capabilities (Mata et al., 1995; Powell
and Dent-Micallef, 1997; Stratopoulos and Dehning, 2000). Furthermore, Huang et al. (2006)
demonstrated that IT investment positively influences IT capabilities (which can be
classified into IT infrastructure, IT-enabled intangible resources, and human IT resources)
which, in turn, positively influence firm performance. Therefore, IT capabilities can be
considered to be the mediators between IT investment and performance.

Bharadwaj (2000) also demonstrated that firms should combine IT-related resources
to create unique IT capabilities, and then to create superior firm performance. The firms
with superior IT capabilities that InformationWeek selected as the leader group were
studied. The matched firms were then chosen as the control group, depending on
industry type and firm size and a matching test for the leader group and the control
group was performed. It was firmly established that firms with superior IT capabilities
to their matched firms, demonstrate superior firm performance (i.e. higher profit ratios
and lower cost ratios). In addition, Ravichandran and Lertwongsatien (2005) and Tsai
(2004) also conducted similar examinations and obtained positively significant findings.

2.2 Information technology and future firm performance
The literature only considers the current firm performance. However, the effect of time is
also an important factor in tracing the value of IT (Im et al., 2001). In Kohli and Devaraj’s
(2003) IT value meta-analysis model, the types of data analysis used in the previous
studies were used to distinguish between the cross-sectional analysis and the
longitudinal analysis. They also proposed that the benefits from technology investments
can be realized over an extended period of time and do not only influence the current
period. Further, the effect of lag also shows that there is a time lag between the input
of IT and the output of benefits (Devaraj and Kohli, 2000; Kohli and Devaraj, 2003).
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Therefore, although most studies focus on the current impact on firms (i.e. cross-sectional
analysis), some studies (Devaraj and Kohli, 2000; Santhanam and Hartono, 2003;
Chang and Gurbaxani, 2012) trace IT value for a long period (i.e. longitudinal analysis).

Santhanam and Hartono (2003) extended Bharadwaj’s (2000) framework in three
aspects: the selection of matched samples, more conservative previous financial
performance adjustments and the sustainable effect of time lags. Their study shows that
the sustainable effect is highly significant. That is, the firms with superior IT capabilities
show a performance better than the average performance of the other firms, not only in
the current years but also in the following three years. These findings further show that
IT capabilities have a sustained influence. They also imply that the contributions that IT
brings to a firm cannot be measured only by considering the current firm performance.
The future firm performance must also be taken into consideration simultaneously.

2.3 Information technology and firm value
In the measurement of IT value, researchers usually use accounting-based measures or
financial market-based measures to measure the impact of IT on firms (Bharadwaj et al.,
1999; Ravichandran et al., 2009; Tanriverdi, 2006). However, they do not further clarify the
implications of these two measures and usually view these measures as the generalized
performance. They only use different measurement methods to strengthen the effectiveness
of the empirical findings. This study believes that these two types of measures are not only
two different measurement methods, but also two different variables. The accounting-based
measures (e.g. return of assets (ROA) and return on sales (ROS)) are backward-looking
measures that assess the past performance of assets (Tanriverdi, 2006) and are defined as
“firm performance” in this study. The financial market-based measures (e.g. Tobin’s Q and
market to book value ratio) are forward-looking measures (Tanriverdi, 2006) and are defined
as “firm value” in this study. Firm performance is calculated according to the historical
accounting data and only implicates firms’ current and past outcomes. Therefore, it cannot
reflect the future outlook and is insensitive to time lags (Bharadwaj et al., 1999). Further, firm
performance only represents firms’ profitability and productivity (Ravichandran and
Lertwongsatien, 2005). Firm value is calculated according to firms’ market value and
implicates firms’ future potential and prospects (Bharadwaj et al., 1999). Firm value also
represents firms’ intangible value, growth opportunities, and innovation.

In addition, although some studies use an alternative method for the forecasting of
future firm performance that takes account of the effect of time lags, the authors believe that
there are two main differences between future firm performance and firm value. First, the
time point for the assessment is different. Firm value is an assessment of a firm’s future in
the current period, but future firm performance is the actual situation in the future period.
If firm’s performance can be traced in the future, the realized benefits of IT can be better
established. Second, an intangible value cannot reflect on future firm performance, but
reflects on the premium price of the market value. These premiums are difficult to measure
only using firm performance. Although future firm performance and firm value may have
some overlap or association, they can also be referenced to each other. Further, they indeed
represent different effects of IT and can be used in complement with each other to identify
the benefits that IT brings.

In the early years, McFarlan (1984) proposed that firms must see IT as a strategic
resource and think about the strategic position of IT at a firm level. In doing so, new
opportunities could be created. Porter and Miller (1985) generalized three effects of IT:

Information
technology
capability

671



www.manaraa.com

changing the industry structure and the rules of competition, creating competitive
advantage by giving companies new ways to outperform their rivals, and spawning a
whole new business, often from within a company’s existing operations. In recent years,
Bharadwaj et al. (1999) proposed that IT can create intangible value for firms.
Sambamurthy et al. (2003) proposed the concepts of agility and digital options, which are
also more relevant to intangible value. Mitra (2005) indicated that IT could enable firms’
growth. Xue et al. (2012) identified the effect of IT on innovation. Kleis et al. (2012) linked the
relationship between IT and intangible output and proposed that the use of IT in innovation
and knowledge creation processes is perhaps the most critical factor in a firm’s long-term
success. All of these concepts demonstrate the contribution of IT to firms, beyond
profitability and productivity (i.e. firm performance). Wang and Alam (2007) and Muhanna
and Stoel (2010) also examined the relationship between information technology
capabilities and firm value, and their findings are positively significant. Therefore, a
reassessment of the value of IT can demonstrate not only how IT can improve performance,
but also how IT can create opportunities and produce to more business value (Martinsons
and Martinsons, 2002). This also demonstrates that both firm performance and firm value
must be simultaneously considered when considering the influences of IT.

3. Hypotheses development
The literature review begins with the most basic argument (i.e. IT capabilities influence
firm performance). Further, based on the effect of time, current and future firm performance
must be differentiated. In doing so, the lag effect and the sustainable effect of information
technology can be explained. In addition, depending on measurement methods, the
implications of firm performance and firm value are further identified and it is thought
that IT capabilities simultaneously affect these two factors. In sum, IT capabilities
simultaneously positively affect firm performance, future firm performance, and firm value.

In addition, although previous studies have proposed separate arguments and
verification for these constructs, no literature has simultaneously considered these
viewpoints and examined them. Most studies have used one of the three constructs. For
example, Bharadwaj (2000) only used firm performance; Bharadwaj et al. (1999) and Wang
and Alam (2007) only used firm value. Some studies use two constructs at the same time. For
example, Santhanam and Hartono (2003) used firm performance and future firm
performance. Therefore, if these three measures can be used together to identify the value of
IT, the value of IT can be better understood. The research hypothesis is proposed as follows.

Research Hypothesis: Firms with superior IT capabilities (relative to all the other
firms in the same industry) simultaneously have superior (a) firm performance,
(b) future firm performance, and (c) firm value.

4. Methodology
4.1 Sample source
InformationWeek is a major magazine that has surveyed the use of IT in US companies
every year, from 1989, and which publishes the 500 IT leading firms every September
(Lichtenberg, 1995; Bharadwaj et al., 1999; Bharadwaj, 2000). Further, its IT leader
rankings are recognized by many top journals in the IS field, such as MIS Quarterly,
Management Science and Information & Management. Bharadwaj (2000) and
Santhanam and Hartono’s (2003) believed that the firms in the IT leaders’ lists are the
most “effective and efficient users of information technology” and best represent the
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firms with superior IT capabilities. Therefore, this study follows their methodology
and uses InformationWeek as our sample source.

4.2 Data collection
Although InformationWeek has selected the top 500 IT leaders in each of the past 23 years,
the selection method and criteria have been adjusted over time. For example, the scale of IT
investment has been forsaken in favor of a measure of use and innovation of IT. In the early
period, InformationWeek only used quantitative indicators to evaluate firms’ IT scales. In
recent years, InformationWeek has combined quantitative with qualitative assessments to
rank firms’ capabilities in the use and innovation of IT, rather than their IT-related budgets.

Because the consistency of the selection method and the comparison period must be
considered, the InformationWeek 500 lists from 2004 to 2008 are selected as the IT
leader sample sources. In addition, the InformationWeek 500 lists are published every
September and the list that is published in the current year refers to the previous year’s
IT leaders. For this reason, the time period must be adjusted. That is, the duration of
the current performance and value is from 2003 to 2007, while the duration of the future
performance is from 2008 to 2010.

Two thousand five hundred records (500 records*5 years) for the selected firms were
collected for the five years. However, most firms appear on the leader lists more than once.
A total of 1,028 firms are found to have been listed once, after the overlapping data is
removed and these are regarded as the possible leader samples. The Compustat finance
database was used to collect these firms’ financial data. Three hundred and eighteen firms
were not included in Compustat database and 244 firms’ financial data was not complete.
The possible reasons for this may be a merger or acquisition, name change, or the lack of
a stock market listing. Finally, 466 firms were selected as the IT leader samples.

The matching procedures of the control groups (i.e. the firms without superior IT
capabilities) use Santhanam and Hartono’s (2003) selection method. First, all firms that
were included in the Compustat database (from 2003 to 2007) were regarded as the
possible control samples. Second, the firms that appeared on the leader lists once during
this period (i.e. the 1,028 firms that were selected as IT leaders) are removed from the
possible samples. In addition, because InformationWeek only considers the firms whose
revenues exceeded 500 million dollars into their assessment procedure of IT leaders,
only the firms whose revenues were over 500 million dollars (i.e. the same criteria) were
retained in the possible control samples. Third, the remaining firms were assigned to
sub-groups, according to their industry type (firms whose two-SIC code is the same are
regarded as being in same industry) and the median of the sub-groups’ financial
indicators was calculated. Fourth, the leader samples were one-to-one matched to these
sub-groups of control samples according to their two-SIC code. The two possible control
variables (i.e. firm scale and industry type) are controlled by these protocols. The finally
sample size was 466 pairs of leader and control firms.

Table I shows the data collection processes and illustrates the selection steps from the
original 2,500 sample firms to the final 466 sample firms. In addition, Table II provides
the descriptive statistics of the 466 samples after the matching processes according to
the mean and the median values for total assets, revenue, and market value in each year.

4.3 Measures
As mentioned in the literature review, there are two types of measurements for
the variables: the accounting-based measures and the marketing-based measures.
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These, represent firm performance and firm value, respectively. In terms of firm
performance, the ROA and the ROS are used in this study. These were also usually used
in previous studies (Dehning and Richardson, 2002; Huang et al., 2006; Liang et al., 2010).

For the measurement of firm value, the concept of comparing firms’ market value
and book value was used most often (Anderson et al., 2006), and it was also the
calculation concepts used by Tobin’s Q (Hitt et al., 2002). Therefore, this study uses the
market to book ratio to represent firm value. However, two calculation methods at
the operational level strengthen the verification. The first is the market stock price to
book stock price (abbreviation for MBE). The second is the market value of equity plus
liability to book assets (abbreviation for MBA). MBE is used to calculate firm value
from the viewpoint of the pure shareholder value (i.e. equity value). MBA is used to add
the concept of liability and uses the viewpoint of total assets to calculate firm value.

5. Results
5.1 Parameter test
Following the matched-samples procedures, each indicator’s mean and median are first
shown in Table III, for each sample group and year. Overall, either in the mean or in the
median, the four indicators for the leader groups are commonly superior to those of the
control groups, for each year. Further, the independent parameter tests (Wilcoxon Rank
Sum Test) are used to examine the yearly difference between the leader groups and the
control groups. This test method avoids the influence of extreme numbers. This method
focuses on comparing the relative value of the two groups’ ratios rather than the absolute
average of the two groups’ ratios. The results of the parameter test are shown in Table IV.

Asset Revenue Market Value
Year Group Mean Median Mean Median Mean Median

2003 Leader 41,558.89 6,497.97 13,533.58 4,823.43 19,474.41 5,890.72
Control 3,443.57 1,908.17 1,575.56 1,317.90 1,921.52 1,781.43

2004 Leader 48,600.95 7,770.38 15,080.50 5,327.35 21,421.58 7,010.11
Control 3,662.53 1,882.73 1,741.90 1,424.46 2,089.09 2,009.90

2005 Leader 51,087.27 7,737.90 16,408.64 5,990.32 22,028.46 7,819.41
Control 3,737.68 1,874.05 1,735.45 1,428.29 2,347.06 1,806.35

2006 Leader 57,569.10 8,433.63 18,096.28 6,547.65 24,590.95 8,983.52
Control 3,493.71 1,830.42 1,864.41 1,475.08 2,469.48 1,966.35

2007 Leader 63,455.65 9,069.55 19,531.57 7,173.43 25,067.78 8,181.41
Control 3,718.19 1,985.56 2,027.91 1,432.00 2,505.46 2,009.42

Table II.
Descriptive statistics
(million $)

Year
Original samples

(information week 500)
Selected samples
(in Compustat)

Complete samples
(after matched)

2004 500 379 262
2005 500 346 238
2006 500 349 238
2007 500 361 262
2008 500 362 265
Total number of firms (not times) 1,028 710 466

Table I.
The distribution
of Leader Groups
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All of the 12 firm performance tests (Ha) and all of the 12 firm value tests (Hc) are
positively significant. Specifically, the significance levels of the 24 tests are all less than
5 percent. This shows that Ha and Hc are strongly supported. However, as for all the six
future firm performance tests, only the two tests in the first year (2008) are highly
significant (1 percent). Therefore, Hb is partially supported. Otherwise, it may also be
inferred that although IT capabilities simultaneously positively affect these three
constructs (firm performance, future firm performance, and firm value), the sustained
period is short-lived (only one year, according to the empirical findings).

5.2 Alternate test
Santhanam and Hartono (2003) proposed that superior prior performance could lead the
superior current performance. That is, the current performance can be influenced by the
prior performance (i.e. a halo effect). They further used a more conservative method
(regression test) to adjust the previous performance. This study follows their

Indicators
Firm performance Firm value

Year ROA ROS MBA MBE

Current 2003 0.0114 * * 0.0034 * * * 0.0024 * * * ,0.0001 * * *

2004 0.0458 * * 0.0027 * * * 0.0013 * * * ,0.0001 * * *

2005 0.0397 * * 0.0216 * * 0.0310 * * 0.0052 * * *

2006 0.0268 * * 0.0140 * * 0.0328 * * 0.0001 * * *

2007 0.0024 * * * 0.0017 * * * 0.0212 * * 0.0001 * * *

Future 2008 0.0016 * * * 0.0076 * * *

2009 (0.3804) (0.4767)
2010 0.1975 0.1228

Notes: Significant at: *10, * *5 and * * *1 percent and ( ) represents negative impact; the value
indicates the single tailor p-value of the independent parameter test

Table IV.
The results of the

parameter test

ROA ROS MBA MBE

Year Group
Mean
(%)

Median
(%)

Mean
(%)

Median
(%)

Mean
(%)

Median
(%)

Mean
(%)

Median
(%)

2003 Leader 6.55 3.54 7.63 5.21 187.47 140.71 228.13 231.73
Control 3.29 3.03 4.97 3.88 142.47 146.62 206.49 209.06

2004 Leader 5.08 4.55 6.94 6.05 186.36 145.63 303.87 238.87
Control 4.31 4.68 5.88 5.23 145.77 140.90 218.62 206.93

2005 Leader 5.28 4.80 7.01 6.26 187.23 148.93 326.63 229.45
Control 4.64 4.61 6.32 6.25 151.84 147.68 226.66 217.98

2006 Leader 6.01 5.30 7.97 6.74 187.63 153.06 313.90 243.90
Control 4.99 4.83 6.68 6.33 154.62 153.38 226.25 221.58

2007 Leader 5.40 5.10 7.10 6.58 178.46 144.59 357.83 224.73
Control 4.54 5.06 6.06 6.03 144.40 141.13 208.54 209.60

2008 Leader 1.33 3.73 (1.81) 4.53
Control 2.64 3.33 3.40 3.90

2009 Leader 3.29 3.02 3.75 4.09
Control 3.21 2.98 4.43 4.18

2010 Leader 4.75 4.63 5.80 6.68
Control 4.46 4.82 6.32 6.72

Table III.
Mean and median
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methodology and the results are shown in Table V. Overall, the change in the results is
similar to that obtained by Santhanam and Hartono (2003). That is, the impact of IT
indeed declines when the prior performance (value) is adjusted. In this case, hypotheses
(a) and (c) are partially supported, due to the methodology used, but the indicator of MBE
is still strongly supported. However, it is believed that the patterns of these findings are
more important and valuable. Indeed, the patterns of the two test methods’ findings are
similar and they complement each other to confirm the research hypotheses.

6. Discussion and conclusion
6.1 Discussion of research findings
Using the results of the tests, the significance levels of the different constructs can be
further compared, although they are commonly significant. Firm value is the most
significant because the significance level of the seven tests is less than 1 percent and the
significance level of the three tests is less than 5 percent. The tests for firm performance
are second because four of all the ten tests have a significance level of less than 1 percent
and that of the other six tests is less than 5 percent. The least significant are the tests for
future firm performance because only the two tests in 2008 are significant.

Although IT capabilities indeed have a simultaneous influence on firms in terms of the
three constructs, the significance levels of these effects are different. These findings provide
an opportunity to compare these three constructs and the authors hope that the insights
derived from them will make important contributions to future research. For example, it is
found that the significance level of firm value is higher than that of firm performance. This
view is similar to Kohli et al.’s (2012) empirical findings. They used both accounting- and
market-based measures to examine the influence of IT in the healthcare industry.
In addition, firm performance represents a short-term influence and firm value represents a
long-term influence (Saeed et al., 2005). Although IT capabilities have simultaneous short-
and long-term influences on firms, the long-term influences are more significant than
the short-term influences. This shows that managers should pay more attention to the
long-term strategic positioning that IT provides for firms, rather than only considering the
short-term improvements gained through improvements in operational effectiveness.

Although IT has some sustained effects, these effects are limited. This is a somewhat
different finding from those of the early studies. For example, Santhanam and Hartono
(2003) used the same sample sources from InformationWeek in 1991-1994 and their
findings show that the sustained effects are strong supported. It can be inferred that
managers should invest in IT continuously, because the sustained influences are
curtailed in recent years. If firms do not continuously monitor their IT capabilities, they
risk becoming surpassed by their competitors.

6.2 Research contributions
First, this study proposes a complete set of constructs: firm performance, future firm
performance, and firm value, to summarize the contribution of IT capabilities to firms.
Just as Hitt and Brynjolfsson (1996) proposed three different measures for IT value
(i.e. productivity, business profitability, and consumer surplus), this study’s three
measures are more relevant to firms’ ultimate outcome. Hitt and Brynjolfsson’s (1996)
IT value focuses more on the macro-economic perspective and considers the value that
the different roles (e.g. firms, consumers, and the entire economy) receive. However,
this study’s argument focuses more on the individual firm’s level and only considers
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which ultimate outcomes (i.e. financial-related indicators) a firm will realize from IT.
This is the main research contribution and it complements the previous arguments.

Second, the literature review illustrates the implications (or driving factors) of these three
constructs. For example, the current firm performance represents the impact of productivity
and profitability. The future firm performance represents the lag effect and sustained effect
of IT inputs. Beyond the scope of firm performance, the impact of intangible value, growth
opportunities, and innovation is represented by the indicators of firm value.

6.3 Practical implications
In terms of the management practice in regard to IT value, Ragowsky et al. (2000) proposed
that the two questions “What benefits should organizations expect from IS?” and “What
variables predict or explain these benefits?” – must be answered by managers. The
preliminary answers are given in this study, including the use of these three variables
(firm performance, future firm performance, and firm value) to explain the benefits of IT,
as these three variables represent the potential benefits. Huang et al. (2006) noted that a
reasonable and objective evaluation method is important for managers and managers can
use this study’s method to assess and manage their IT capabilities. They can also further
confirm the accuracy and effectiveness of these IT inputs.

When managers make investment decisions, they can apply this study’s ideas to
expand their horizons and assess the benefits that IT brings. For example, using only
the current performance to measure the effectiveness of IT investment may cause a
new investment initiative to be overlooked. This is not conducive to a firm’s future
development. It is also necessary to balance or coordinate a firm’s IT portfolios to
ensure the benefits of these three constructs.

6.4 Limitations and future research
The data types mean that only the binary data for IT capabilities and the ultimate
accounting-based and market-based outcomes for a firm can be collected. This study fails to
deal with these variables more rigorously because of the lack of a more meticulous
measurement method for IT capabilities. In addition, due to the same limitation, this study
uses only the parameter test (or the alternate regression model) to compare the leader groups
and the control groups in the statistical test. However, the firms’ scale and industry type (the
two most important factors) and their prior performance or value (in the alternate regression
model) are controlled. The median ratios of industries are used, and the comparison is
elongated to avoid possible biases. Other variables may explain the superior performance
(value). However, this study focuses on the three IT-enabled influences. If better samples
and data are available in the future, these influences can be examined more rigorously.

Second, because InformationWeek only considers firms with revenues exceeding
500 million dollars, the empirical findings do not reflect the situation for small firms.
This issue should also be noted as a limitation, although these small firms could use IS
much more productively.

Finally, this study’s hypotheses only focus on whether or not IT capabilities affect these
three ultimate outcomes. The weight of these relationships is not further compared and
explored. Moreover, there may be relationships between these ultimate outcomes. These
issues can be further examined, because managers want to know the trace of IT-enabled
ultimate outcomes. However, a correlation table (Table VI) is provided, which shows that
there are indeed some differences between these constructs.
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Overall, this study proposes three IT-enabled ultimate outcomes that completely
identify the contributions of IT. However, many issues must still be clarified and
studied in the future, including the issues that are noted in the preceding sections,
e.g. the difference between the short-term and the long-term impact and the sustained
impact of IT, etc.
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