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The promise of increased competitive advantage has been the driving force
behind thelarge-scal e investment in information technology (1 T)overthelast three
decades. There is a continuing debate among executives and academics as to the
measurabl e benefits of thisinvestment. The return.on investment (ROI) and other
performance measures reported in“the academic literature indicate conflicting
empirical findings. Many-previous studies have based their conclusions on the
statistical correlation between I T capital investment and firm performance data of
the sametime period. In thisstudy we arguethat the causal relationship between I T
investment and firm performance could not bereliably established through concur-
rent IT and performance data. We further submit that it would be more convincing
to infer causality if the IT investments in the preceding years are significantly
correlated with the performance of afirmin the subsequent year. Using the Granger
causality models and three samples of firm-level financia data, we found no
statistical evidence that I T investments have caused the improvement of financial
performance of thefirmsin the samples. Onthe contrary, the causal model ssuggest
that improved financial performance over consecutive years may have contributed
totheincreaseof I T investment inthesubsequent year. Implicationsof thesefindings
aswell'as directions for future studies are discussed.
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INTRODUCTION

The so-called “ productivity paradox” has created an increasing awareness of
theissuesthat surround the question: What val ue does information technol ogy add
to an organization? The paradox is described as that “[the] delivered computing
power in the U.S. economy has increased by more than two orders of magnitude
since 1970, yet productivity, especially in the service sector, seems to have
stagnated” (Brynjolfsson, 1993, p. 67) Heremanagement isfacedwith thedilemma:
Does it pay to invest in information technology (I T)-provided that there are other
investment opportunities?

The case literature of the1980s.and 90s attempted to show that IT provided
competitive advantages to firms by adding value across al aspects of the value
chain, improving operational performance, reducing costs, increasing decision
guality, and enhancing serviceinnovation and differentiation (Applegate, mcFarlan
& McKenney, 1996; Porter & Millar, 1985), etc. Morerecent literature suggeststhat
sustai ned competitive advantages can be achieved through building and leveraging
key IT assets such as human resources, reusable technology and partnership
between IT and business management (Ross, Beath, & Goodhue, 1996). The
underlying theory isthat these operational and strategic improvementsasaresult of
effective use of IT should lead to corresponding improvements in productivity,
revenue, and profitsfor those firmsthat consistently make higher investmentin IT
than their competitars. In the case of high-tech companies, I T often isthe product
or service that directly contributes to revenue and profit.

There are several empirical studiesthat support such arguments. Brynjolfsson
and Hitt (1996) estimated that the net marginal product of IT staff is about $1.62,
and that of IT capital is about 48% or better, which are at least aslarge as these of
other typesof capital investment. Mitraand Chaya(1996) showed that thefirmsthat
spent more on I T achieved lower cost of production-and-lower total operating cost
when compared with their peersin the sameindustry;indicating that I T investment
indeed improves operational efficiency.

However, not all studiesof industry-and firm-level financial datahave shown
a positive causal relationship between IT investment and improved firm perfor-
mance. Morrison and Berndt (1990) found that in the manufacturing sector, every
dollar spent on IT only delivered on average about $0.80 of value on margin, an
indicationof overspendingin|T. Loveman’ sstudy (1994) of 60 businessunitsfound
that I T investment hasanegativeoutput el asticity, indicating that themarginal dollar
would have been better spent on other categoriesof capital investment. Eventhough
such anegativeimpact of I'T onafirm’ soutput seemsunlikely.and counterintuitive,
itisconsistent with thefindingsof Hitt and Brynjolfsson (1996). Their study of 370
firms showed that IT stock has negative impacts on firm performance measures,
such asreturn on assets, return on equity, andtotal return, though the magnitude of
such impact is quite small.

Closer examinations of these studies, however, revealed aflaw in the method-
ologies: theimpact of IT on firm performance was tested using the I T capital data
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