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ABSTRACT

Information technology (IT) does not automatically improve firm performance. It is one essential tool that should be coupled
with organizational factors such asbusiness strategies. A firmcan maximize the value fromits | Tinvestments by aligning them
with business strategies because I T improves scope economies and coordination. In this paper, we examine empirically the
contribution of I T to firm performance measured by net profit, focusing on the alignment of I T with business strategies such as
vertical disintegration and product diversification. Empirical analysis shows that IT does not directly improve firm perfor-
mance, but that IT improves firm performance in conjunction with vertical disintegration and product diversification. This
research provides empirical evidence that alignment of I T with business strategies such asvertical disintegration and product

diversification can improve firm performance.

1. INTRODUCTION

Firmsinvest in computers and tel ecommunicationstechnolo-
gies in order to improve their business performance. However,
these investments fail to improve business performance for some
firms while others show marked improvement. One explanation
for this variation is that investment in computers and other types
of information technology (IT) does not automatically improve
firm performance; instead, it is one essential tool that should be
coupled with organizational factors such as business strategies.

Previous research has found that, on average, I T increases
productivity (Loveman 1994; Lichtenberg 1995; Brynjolfsson and
Hitt 1996; Dewan and Min 1997). However, the overall value of
IT varies enormoudly from firm to firm. Some firms are highly
productive with high I T investments, but other firms are less pro-
ductive with similar investments (Brynjolfsson and Hitt 1998). To
explain the difference, Brynjolfsson and Hitt (1995) examined the
sources of this variation using the statistical technique of a firm-
effects model. According to them, about half of benefits of IT in-
vestments drive from unique characteristics of individual firms.
However, they have failed to identify the firm-specific character-
istics that contribute to IT value. The question of whether IT con-
tributes to firm profitability has also not been clearly answered
yet. Most of previous research has shown this contribution to be
minimal, negative, or mixed (Cron and Sobol 1983; Turner 1985;
Bender 1986; Markus and Soh 1993).

IT does not automatically improve firm profitability. Previ-
ousresearch has not considered organi zational factors such asstra-
tegic choices, which can affect firm profitability in conjunction
with I T. Strategic choices, such asvertical integration and product
diversification are closely related to firm performance (Bakos and
Tracy 1986). A firm can maximize the value derived from its IT
investments by aligning them with business strategies because I T
improves scope economies and coordination (Henderson and
Venkatraman 1993). This paper examines empirically the contri-

bution of IT to firm performance measured by net profit by focus-
ing onthealignment of IT with business strategies such asvertical
disintegration and product diversification.

2. THEORY AND RESEARCH QUESTIONS

IT can be an effective means of both internal (intra-organi-
zational) and external (inter-organizational or market) coordina-
tion. According to previous research (Brynjolfsson, Malone,
Gurbaxani, and Kambil 1994), IT is correlated with a decreasein
firm size. Thisimplies that IT leads to vertical disintegration by
reducing external coordination costs relatively more than internal
coordination costs. Several other researchers also argue that IT
facilitates value-adding partnerships (Johnston and Lawrence 1988;
Malone, Yates, and Benjamin 1989; Bakos Brynjolfsson 1993,
1997).

Firms pursue vertical integration to avoid high market (ex-
ternal) coordination costs (Williamson 1975). Because I T also re-
ducesthese costs, combining I T investmentswith vertical integra-
tion may not be the best strategic choice. Smaller firms building
up avalue-adding partnership can exploit benefits such as econo-
mies of scale, scope and specialization by using I T. However, be-
cause I T also reduces internal coordination costs, firms may pur-
suevertical integration, which facilitates better control. Even though
previous researchers provide empirical evidence for the associa-
tion of IT with vertical disintegration (Brynjolfsson, Malone,
Gurbaxani, and Kambil 1994; Dewan, Michael, and Min 1998),
we havelittle evidence that the association of IT with vertical dis-
integration improves firm performance, e.g., profitability. Thus,
further research isrequired to determine whether the alignment of
IT with vertical disintegration (or market coordination) improves
firm performance.

Firms diversify their operationsinto multiple businesslines
for efficient utilization of surplus resources, e.g., physical assets,
manageria and technical expertise, and market information, which
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areinsufficiently utilized in the firms’ current operations (Clarke
1985). However, potential economic benefits from sharing busi-
ness resources are often not realized because of the costs of coor-
dinating resources across multiple business lines (Hill and
Hoskisson 1987; Hill 1994; Montgomery 1994). Because IT is
effectivefor coordinating business resources across multiple busi-
ness units, IT can improve the economic performance of highly
diversified firms. In other words, economic benefits of diversifica-
tion can be leveraged by the capabilities of 1T, which facilitates
better coordination and communication. Recent research by Dewan,
Michael, and Min (1998), partialy supports this argument. Ac-
cording to them, firms that are more diversified, especially in re-
lated lines of business, make greater investments in information
technol ogy.

According to Hitt and Brynjolfsson (1996), although IT in-
vestments produce a significant increase in firm output, they do
not improve business profitability at all. The reasonisthat IT re-
duces buyers’ costs of searching for low-cost products and ser-
vices and selecting alternative suppliers, while the reduction of
costs in input utilization by automation and flexible manufactur-
ing may contribute to productivity increases. Thus, firms will at-
tempt to protect their profitability, relying on business strategies
such as product diversification and differentiation (Bakos 1998).
In other words, the economic benefits of IT can be leveraged by
appropriate business strategies. From this perspective, we argue
that firm performance can be improved by I T investmentsin con-
junction with product diversification.

These theoretical considerations lead to the following re-
search questions:

1. DoesIT directly improve firm performance?

2. DoesIT improve firm performance in conjunction with
vertical disintegration?

3. DoesIT improve firm performance in conjunction with
product diversification?

3.ECONOMETRICAPPROACH

3.1 TheModel and M ethodology
The model measures the relationship between IT and net
profit, while controlling for vertical integration, product diversifi-
cation, theinteraction effectsof 1T with vertical disintegration and
product diversification, and other firm-specific characteristics such
as R&D and capital intensities, and industry- and year-specific
effects.

Profit, = b, + b)IT, + bVl + bDIV, + b TS*VDI, +
b TS*DIV, + bR&D, + b,CAPITAL, bINDUSTRY, +
b,YEAR +e

where

Profit, = Net profit of theith firmin year t

IT, = 1T intensity (IT spending/selling, general, and
administrative expenses) of theith firmin year t

VI, = Vertical integration of theith firmin year t

DIV, = Product diversification of theith firmin year t

ITS*VDI, =Theinteraction term of IT spending and vertical
disintegration (the inverse of vertical integration)
of theithfirmin year t

ITSDIV, =Theinteraction term of IT spending and product

diversification of theith firmin year t

R&D, = R&D intensity (R&D expenses/sdlling, general,
and administrativeexpenses) of theith firmin year t
CAPITAL,  =Capital intensity (Capital expenses/selling, gen-

eral, and administrative
expenses) of theith firm in year t
INDUSTRY,  =A dummy for industry
YEAR, =A dummy for year
e =An error term with zero mean

We remove firm size effects using intensity measures such
as|T spending, R& D and capital expensesdivided by selling, gen-
eral, and administrative expenses. We use I T spending for thein-
teraction variables; product diversification isaratio variable, and
the variable for vertical disintegration is derived from vertical in-
tegration (also aratio variable). In order to control for firm-spe-
cific characteristics, industry- and year-specific effects, weinclude
R& D and capital intensity variables, and dummy variablesfor each
industry that is categorized by the SIC code. We estimate the model
for the full sample and also estimate for the manufacturing and
serviceindustry sectors separately in order to examineif theinter-
action effects of I T differs acrossindustry sectors. The model ba-
sically teststhree hypotheses: 1) I T directly improvesfirm perfor-
mance, 2) IT improves firm performance in conjunction with ver-
tical disintegration, and 3) IT improves firm performance in con-
junction with product diversification. Based on theories discussed
in the previous section, it is expected that the coefficients of both
interaction terms (b4 and b5) be positive, but the coefficient of IT
(b1) be negative.

To analyze the relationship between IT and net profit, we
perform an analysis of the combined data set for al five sample
years by using an ordinary least squares (OLS) regression. The
description of data sources and construction of variables is pre-
sented in the next section.

3.2 Data Sources and Variable M easures

This research employs two data sources: the data set of IT
spending by large U.S. firmsincluded in the Computerworld annual
survey over the period 1988 to 1992 and the Compustat database.

The total central 1S budget figure reported in the survey is
used as a measure of 1T spending. This figure includes labor ex-
penses, materials, purchased services and software, and capital
spending for the central 1S department.

We use the Compustat database to obtain the data items for
net profit, vertica integration, product diversification, R&D and
capital expenses. We employ net profit asameasure of firm perfor-
mance. Vertical integration refers to the degree to which multiple
stages of production are combined under common ownership.
Because avertically integrated firm produces greater val ue-added
internally, vertical integration is measured as the ratio of value-
added to total sales(Gort, 1962). Value-added isderived from sub-
tracting the costs of raw materials from the value of production
(the sum of total sales and remaining inventory). We employ the
inverse of vertical integration as a measure of vertical disintegra-
tion becauselessvertical integrationimpliesmore vertical disinte-
gration. Product diversification refersto the extent towhich afirm
operates in multiple business (or product) lines. For the measure
of product diversification, we employ the sales-weighted entropy
measure introduced by Jacquemin and Berry (1979). The entropy
measure for product diversification can be obtained from the
weighted average of the sales shares of the different four-digit SIC
code industries, where the weight for each industry is the loga-
rithm of the inverse of its share. The measure refers to the extent
of diversification arising from operations in several industries of



the different four-digit SIC code industry group.

4. EMPIRICAL RESULTSAND DISCUSSION

From the analysis of the relationship between IT and net
profit, we found that IT spending is strongly associated with a
decline in net profit for the full sample (p < .01). However, the
interaction term of IT spending and product diversification is
strongly associated with an increase in net profit (p < .05). The
estimates are consistent with our hypothesisthat I T al one does not
improve firm performance. They also support the hypothesis that
IT improves firm performance when a firm increases the extent of
product diversification. The null hypothesis of zero effect of the
interaction term can be rejected for the full sample at the .05 (two-
tailed) confidence level. These resultsimply that afirmuses|T in
conjunction with product diversification to improve its perfor-
mance. In other words, a firm should increase IT spending to im-
prove its performance when it also pursues product diversifica-
tion. The interaction term of I T spending and vertical disintegra-
tion has also astrong positiverel ationship with net profit (p <.01).
This result supports the hypothesis that I T improves business per-
formance when afirm decreasesthe degree of vertical integration. It
indicates that firm performance isimproved when afirm increases
IT spending associated with vertical disintegration. The results are
also consistent with previous research that shows increased IT in-
vestment to be associated with increased product diversification and
decreased verticd integration (Brynjolfsson, Malone, Gurbaxani,
and Kambil 1994; Dewan, Michael, and Min 1998).

From the separate industry sector analysis, it is also found
that the interaction term of IT spending with vertical disintegra-
tion is positively associated with net profit for both the manufac-
turing (p < .01) and service industries (p < .05). The interaction
term of 1T and product diversification ispositively associated with
net profit for the manufacturing industry (p < .10), but not for the
serviceindustry (p <.10). Theresultsindicate that the alignments
of IT with vertical disintegration and product diversification are
more effective in the manufacturing industry in terms of increased
net profit. The results are shown in Table 1.

Table 1. OLS Regression Results

Variable Manufacturing Service Full Sample
T L 172%%* 133 - 149%**
(96.6) (778.3) (89.6)
A2} .124%* 483 180+
(187.0) (338.8) (140.2)
DIV -.056 1.364%** -.048
(76.3) (232.1) (67.6)
ITS*VDI 642%** 1.045%* L635%*x
(.085) (1.244) 077)
ITS*DIV .078* -.654* .089**
(161) (2.569) (151)
R&D 119** -1.635 093 %*
(181.3) (887L.1) (161.9)
CAPITAL 243%*% -321 252%%¥
(29.5) (325.0) (26.3)
Dummy Industry and Year Industry and Year Industry and Year
Adjusted R? 62.4% 75.2% 60.0%
N 337 33 370

Key: ***(p<.01), **(p<.05), *(p<.1)
The values in the parentheses are standard errors

5. CONCLUSION

In this paper, we examined empirically the contribution of
IT to firm performance measured by net profit by focusing on the
interaction (or alignment) effectsof I T with vertical disintegration
and product diversification. Datawas analyzed for the full sample
and for both the manufacturing and service industry sectors for
the five years from 1988 to 1992.
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Thisresearch providesempirical evidencefor theimportance
of the alignment of IT with business strategies such as vertical
disintegration and product diversification for improving firm per-
formance. The results al so shed light on how firms can effectively
utilize I T, aquestion which has not been clearly answered by pre-
vious research. Another contribution isthat compared to previous
studies, this research controlled for firm-specific characteristics
such as R&D and capital intensities in addition to the strategic
variables such as vertical integration and product diversification.

Our results show that IT alone does not improve firm per-
formance, but that I T improves firm performance in conjunction
with vertical disintegration and product diversification. Our re-
sults are also consistent with the recent findings that increased I'T
investment was associated with increased product diversification
and decreased vertical integration. Furthermore, our findings sup-
port the argument that by reducing buyers’ search cost, IT lowers
the price paid for products or services and thereby reduces firm
profitability. Our findings also support the argument that by im-
proving scope economies and coordination, IT can shape appro-
priate business strategies, and at the sametime, the economic ben-
efitsof IT can be leveraged by such business strategies.
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