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his article examines the
relationships between
measures of information
technology (IT) invest-
ment and facets of corpo-
rate business performance. The results
of our study suggest that IT invest-
ments have begun to show results in
proving they can make a positive con-
tribution to firm output and labor pro-
ductivity. However, various measures
of IT investment do not appear to have
a positive relationship with adminis-
trative productivity, showing inconsis-
tent results in terms of business
performance. Our analysis suggests
that while IT is likely to improve orga-
nizational efficiency, its effect on
administrative productivity and busi-
ness performance might depend on
such other factors as the quality of a
firm’s management processes and IT-
strategy links, which can vary signifi-
cantly across organizations.
Measurement of the business value
of IT investment has been the subject
of considerable debate by academics
and practitioners. The term productivity
paradox is gaining increasing notoriety
as several studies point toward falling
productivity and rising IT expenditure
in the service sector. Loveman [9] sum-
marizes the research that provides evi-
dence suggesting IT investment
produces negligible benefits. Other
studies [3] take the position that the
“shortfall of evidence” is not “evidence
of a shortfall” [3]. Brynjolfsson [3]
argues that lack of positive evidence is
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due to mismeasurements of outputs
and inputs, lags in learning and
adjustment, redistribution and dissi-
pation of profits, and mismanage-
ment of IT. Our first objective was to
reexamine the performance effects of
IT investment in light of data col-
lected up to 1994 (see the sidebar,
“How the Study Was Done”). We are
uncomfortable making such a state-
ment as we have not conducted simi-
lar systematic scientific analysis with
data later than 1994.

We included three measures of IT
investments: aggregate IT,
client/server systems, including
Internet-related systems, and IT
infrastructure. We studied firm per-
formance in terms of firm output,
measured using value added by the
organization and total sales; business
results, assessed using return on
assets (ROA) and return on equity
(ROE) measures of financial perfor-
mance; and intermediate perfor-
mance, assessed using labor
productivity and administrative pro-
ductivity.

Older studies examining the value
of IT investment treat such invest-
ment as a monolithic entity. It is rea-
sonable to argue that how investment
dollars are differentially allocated
among various elements of the IT
infrascructure should be examined in
tandem with how many dollars are
spent cumulatively. Our second
objective was to examine the rela-
tionships between investments in
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different elements of the IT infrastructure and mul-
tiple measures of firm performance.

Distributed and client/server computing invest-
ments have recently been the subject of much inter-
est. Proponents of client/server systems argue that a
shift from centralized to distributed computing can
improve system openness, customizability, and
upgradability. Others suggest that client/server
computing has the potential to improve IT produc-
tivity, enhance customer service, and provide better
return on investment. However, most evidence in
this regard has been anecdotal. Our third and final
objective was to examine the value of investing in
client/server systems.

Appropriate Measures
everal researchers have questioned the
appropriateness of the research methodolo-
gies used, reliability and wvalidity of
datasets, and measurement of benefits in
IT investment research [3]. In various
studies, there is no uniform conceptualization of IT
investment or identification of appropriate perfor-
mance measures. For instance, if IT investments are

the case of IT investments, as they behave differ-
ently from traditional forms of capital investment.
The effect of lag in obtaining value from IT invest-
ments may be much lower than other types of
investment because of the accelerated rate of IT
obsolescence. Furthermore, Strassman [11] argues
there is no evidence to indicate that the decline in
information-worker productivity can be attributed
to time lags in obtaining benefits from IT invest-
ments, observing that:

More than 80% of any company’s information systems
cost is in support of curvent operations and in mainte-
nance. Less than 20% of IT costs can be considered as
investments. In the case of hardware investments it is
even less because new computer equipment is either depre-
ciated or leased. The cumulative size of the invested
application software and hardware, estimated to be at
least 20 times the curvent annual budget, dwarfs current
investment funds by a ratio of 100 to 1. Consequently
delay in vealizing payoffs from new investments cannot
possibly explain the lack of current performance.

Therefore, we incorporated multiple performance

IT Investment

measures at the firm level,
including both IT budget

and IT capital. We further
decomposed the IT budget
into hardware, software,
telecommunications, and

Dimensions IT Target Research Perspective
IT Budget Firm Output Production function approach
Harris and Katz [6] Hitt and Brynjolfsson [7],
Weill [12] Loveman [9]
IT Capital Business IT (firm business value)
Hitt and Brynjolfsson [7] Performance Harris and Katz [6],
Weill [12]

IT Infrastructure
Weill [12]

Intermediate IT (firm intermediate performance)
Client/Server Performance Barua, Kreibel, and Mukhopadhyay [2],
Consulting Rai, Patnayakuni, and Patnayakuni [10]

IS staff expenditure.

IT Investment Returns.
Table 1 shows the dimen-
sions of IT investments
and performance-related
variables we examined.

Table I. Framework for our study

conceptualized at the firm level, the value of IT
needs to be measured at the firm level as well. On
the other hand, if IT investments are conceptualized
at the activity or department level, performance
should be measured at these lower levels [2]. In
addition to the unit of analysis, Brynjolfsson [3]
noted that investment in IT may fail to show per-
formance benefits—as many studies are cross-sec-
tional in nature and do not account for the lagged
effects of an investment. Lagged effects of IT invest-
ment could occur because of learning and readjust-
ment in an organization. In contrast, it can be
argued that lagged effects may not be significant in
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Other studies at the orga-
nizational level of analysis have examined the rela-
tionship of IT investment with some indicator(s) of
financial performance, such as operating costs,
ROA, and ROE. IT is said to enhance organiza-
tional capabilities, resulting in improved product
variety, quality, and customer satisfaction, while
enabling the streamlining of administrative
processes and facilitating improved labor and man-
agement productivity. However, such improve-
ments are often not reflected in improved financial
performance, as benefits may be redistributed
within or across organizations or passed on to con-
sumers. As a result, the emphasis in IT investment
research has shifted to the study of intermediate
and activity-based measures of performance,
because these measures are more likely to provide



confirmation of IT payoffs [1, 2].

Breaking Down IT Investments. It has been sug-
gested that rather than treating IT investments as
monolithic entities, the nature of IT investments
that create business value should be explicated [4, 5,
12].

Both IT capital stock and IT budgets represent
aggregate spending on I'T. Examining I'T budgets is
important in an environment of accelerating tech-
nological obsolescence and in which current expen-
diture has a significant

of their big-iron cousins. The incremental of
expanding the networks can also take place in
smaller steps. Client/server systems can often be
built with off-the-shelf tools that take advantage of
up-to-date graphical user interfaces. Such systems
can mean quicker response time to user requests,
faster completion of system projects, and reduced
need for overtime.

Further, client/server systems are viewed as being
able to deliver the requisite information to empower
users—a central tenet of business process redesign.

role in broducing short- . Business Intermediate
p. g . Firm Output Performance Performance

term business benefits.

Examinin the rela- . Labor Administrative

: : g Variables Value Sales ROA ROE Productivity Productivity

tionships of  these

aggregate IT invest- | IT Capital + + + +

ments with ‘busmess IT Budget N N +

and intermediate per-

formance allows us to | Client/Server Expenditure + + + +

assess whether or not IT .

investments are pro- IS Staff Expenditure + + + —

ducing any POSITIVE | Hardware Expenditure + + + —

effects on organizations

and enables us to | Software Expenditure + + —

specifically 1dent1fy Telecom Expenditure + + —

where such value is

accrued.

Following from our second objective, we moved
to a finer level of granularity by examining the
effects of investments in key elements of IT infra-
structure. IT infrastructure has generally been
defined as including hardware, software, develop-
ment environments, shared databases, common
applications, and human skills and expertise. The
deployment of IS budgets by business organizations
can reflect deliberate management strategies to
influence firm performance. We broke down IT
budget into key elements of IT infrastructure: hard-
ware, software, telecommunications, and IS staff.

Shifting from centralized to client/server com-
puting can result in efficiency gains for an organi-
zation. In client/server environments, the client
needs to formulate only the request for data and,
subsequently, process the reduced dataset returned
by the server. Thus, cost reductions due to improve-
ments in the use of computing resources by the
client may be observed. If properly designed, the
client/server architecture moves substantially less
data through the network. In environments in
which larger legacy systems are being replaced, the
aggregate costs of network-based servers are often
less than the cost of the operating system, applica-
tion software, and hardware and maintenance costs

Figure |. Our survey results at a glance

Such systems can yield improved organizational
effectiveness due to an environment of openness and
trust in the organization and can result in enhance-
ment of user productivity and firm performance. For
end users, client/server computing can present a
seamless computing environment. However, it also
means systems administrators have to deal with
increased complexity and change. Moreover, many
processors may have to be upgraded and a stable and
reliable communications infrastructure needs to be
available for client/server computing. And training
and other costs associated with human resources can
be significant. Given the radical shift represented by
client/server and Internet-based systems as an IT
architecture, we examined the association between
investments in client/server systems and firm per-
formance.

Interesting Patterns

Our analysis found some interesting patterns (see
Figure 1). IT investments are positively associated
with firm outpuct; less clear is their relationship with
business performance. The lack of a clear association
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How the

Study Was
Done

We obtained data for our study
from two sources: InformationWeek,
a weekly magazine for business and
information technology managers,
and Compustat, a database of finan-
cial and market information on pub-
lic companies. In 1994, Information-
Week surveyed Computstat’s top
500 firms for data on IT budgets,
replacement costs of computers,
client/server expenditure, and a
breakdown of IT budget in terms of
hardware, software, telecommunica-
tions, and IS staff expenditure. Cor-
responding financial data for these
firms were obtained from the Com-
pustat database. The process
resulted in minor attrition and a
usable sample of 497 firms. Besides,
all firms did not respond to all the
items in the InformationWeek survey.
For instance, only 231 firms
reported data on IT budgets, and
only 192 firms reported data on
replacement costs.

The validity and reliability of sec-
ondary data is often debated in the
literature [3]. Data obtained from
secondary sources may be problem-
atic due to inconsistencies in defini-
tions and, consequently, the data
reported. This problem is further
accentuated when multiple sec-
ondary sources are considered. The
data reported by InformationWeek
has been found comparable to data
from International Data Group
(IDG), a leading IT media, research,
and exposition company [8]. The
same study also found that the total
annual values from IDG data were
comparable to those reported by
the Bureau of Economic Analysis
(BEA), a division of the U.S. Dept. of
Commerce providing various eco-
nomic and statistical data. The Infor-
mationWeek data is thus consistent

with data from other secondary
sources, such as IDG and BEA.

Table | presents the study vari-
ables, their sources, definitions, and
descriptive statistics. Replacement
cost of computers was taken as a
measure of IT capital [7]. Breakup
of IT budget was reported by Infor-
mationWeek as expenditure on hard-
ware, software, telecom, and IS
staff. Client/server expenditure was
reported separately as a range; the
midpoint of this range was used as
an estimate of an organization’s
expenditure on client/server com-
puting. Client/server expenditure
represents hardware, software, tele-
com, and IS staff expenditures
devoted to client/server systems.
Firms in the sample were catego-
rized as one of two sectors: manu-
facturing and service. Primary
Standard Industrial Classification
(SIC) codes (published by the U.S.
Dept. of Commerce) were not used
to categorize firms into different
sectors of the economy as this
would have resulted in a too-small
number of firms within each group
to permit meaningful analysis.

We considered six performance
variables: business output as mea-
sured by value added and by sales;
financial business performance as
measured by two accounting-based
ratios (ROA and ROE); and inter-
mediate performance as measured
by labor productivity and adminis-
trative productivity. Administrative
productivity is the ratio of value
added to the total administrative
costs of the firm (similar to Strass-
man’s [| I] concept of management
productivity); labor productivity is
the ratio of value added to the total
number of employees.

Descriptive statistics show that
average IT budgets are greater than
IT capital, suggesting a high rate of
obsolescence for IT. On average,
25% of organizational IT budgets are
devoted to client/server computing.

We applied the production func-
tion approach (a methodology relat-
ing outputs to multiple inputs) to
measures of firm output—an
approach employed in earlier
research in IT investments [7, 9].
For analysis, we used the natural
logarithm form of the Cobb-Douglas
production function:

Log (Performance) = By + B Sec-
tor + B,Log(Capital) + B3Log (Labor)
+ B4Log(IT input) + €

IT factor inputs considered indi-
vidually were IT capital, IT budget,
client/server investment, and IT
infrastructure investment. Each
component of IT infrastructure was
entered in a separate regression
equation, as dollar values of these
investments are highly correlated.
The IT input variables were entered
after removing variances in firm out-
put associated with differences in
capital, labor, and sector.

The effect of IT investments on
firm business and intermediate per-
formance was analyzed in the tradi-
tion of earlier research on IT and
business value [2, 7, 10, 12]. The
association of IT inputs with busi-
ness and intermediate performance
was estimated using hierarchical
regression. Both sector and size
were used as control variables. IT
inputs were entered after the vari-
ance due to size and sector was
eliminated. As size and IT inputs
were skewed positively, their nat-
ural logarithms were used. The esti-
mated regression equations were:

Financial Performance Ratio = By
+ B,Log (Size) + BySector + B3Log
(IT inputs) + €

Intermediate Productivity Ratio =
B + B Log (Size) + BySector +
B3Log (IT inputs) + €

The results are summarized in
Tables 2a, b, ¢, and d. There is a
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strong association between both IT
capital and IT budget and the two
measures of firm output (see Table
2a). IT infrastructure investments
and investments in client/server

systems show positive associations
with both measures of firm output
(see Table 2b). The relationship of
both IT budget and IT capital with
business performance ratios is less

consistent in nature (see Table 2c).
IT capital is positively related to
ROA, while neither IT capital nor
IT budget shows significant associa-
tion with ROE. No association is

Table I. Variable definitions and descriptive statistics used in our study

. . Mean Stand.
Variable Definition Source ($ Millions) | Dev.
Investment
IT Capital Replacement cost InformationWeek 115 1584
IT Budget Combined capital and operating budget of
IS department directly controlled by 180.3 3533
the CIO
Client/Server Percentage of IT budget devoted to client/ Computed from
server systems InformationWeek 45 86.5
data (% IT budget
Hardware x IT budget) 393 774
Software Percentage of IT budget devoted to each 20.2 42.3
category of expenditure
IS Staff 63.1 106.6
Telecom 218 42.7
Labor Investment
Labor Labor and Related Expenses. When not
available, estimate based on industry? Computed 1,662.3 2,693.8
average labor costs x No. of employees.
Capital Investment
Total Capital Total Property, Plant, and Equipment Compustat 6,456 10,958.3
Noncomputer Capital Total Capital (IT capital) Computed 5,530.4 7,984.1
Control Variables
Size Total No. of Employees (in thousands) Compustat 44.9 72.6
Sector The sector to which the firm belongs. Included in the base sample are 244 manufacturing
firms and 253 service firms. Coded as dummy variables (manufacturing = 0; service = 1)
Output Measures
Value Sales (labor expenses) Computed 6,415 10,745.5
Sales Total Sales Compustat 7,7388 12,207.6
Performance Ratios
ROA Pretax income/Total assets Compustat 341 6.9
ROE Pretax income/Total shareholder equity Compustat 78 1214
Productivity Ratios
Labor Productivity Value/Total Employees Computed 238.9 364.2
Administrative Value/Selling, General, and Administrative Computed 1.35 784
Productivity Expenses® (IT Budget)
Key:

2Industries were classified into 18 groups bused on BEA's 1994 table of income by industry.
bSelling, general, and administrative expenses (all commercial expenses not directly related to production in the course of regular business).
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Firm Output®

Variables
Table 2. IT investment and Value Sales
facets of corporate business Client/Server Expenditure 0.24%* 0.22**
performance R29 472 60.6
IS Staff Expenditure 0.35%* 0.33**
V¥ Table 2a. Aggregate IT investment and firm output R 29 498 63.5
Firm Output?® Hardware Expenditure 0.30%* 0.30**
Variables
Value Sales R2% 47 62.2
IT Capital 0.23%* 0.26** Software Expenditure 0.16* 0.18**
R2% 413 56.5 R2% 42.8 58.2
IT Buget 0.45%* 0.42** Telecom Expenditure 0.20* 0.21**
R2% 55.1 68.3 R2% 47.1 60.2

A Table 2b. IT infrastructure investment and

V¥ Table 2c. IT investment and firm performance ratios
Performance Ratios
Variables Business Performance Intermediate Performance
ROA | ROE | pyouctiviey | ' Productiity

IT Capital 0.17* n.s. 0.17+* n.s.

R2% 5.1 40.3

IT Buget n.s. n.s. 0.28%* n.s.

R2% 395

Vv Table 2d. IT infrastructure investment and firm performance ratios

Performance Ratios®
Variables Business Performance Intermediate Performance
ROA ROE Prolaztll)c‘:;vity Agrr"(::inl:::tt:lttl; ¢

Client/Server Expenditure 0.23** n.s. 0.18%* n.s.
R2% 5.9 387
IS Staff Expenditure n.s. n.s. 0.23%* —-0.21*
R 2% 40.7 16.4
Hardware Expenditure n.s. n.s. 0.17%* —0.33%*
R2% 412 215
Software Expenditure ns. n.s. n.s. —0.20%*
R2% 16.9
Telecom Expenditure n.s. n.s. 0.19%* —0.22%
R2% 349 133

Key: 2Production function estimated as hierarchical regression controlling for capital and labor and sector,
pairwise deletion of data. N > = 144.

bHeirarichical regression controlling for size and sector, parwise deletion of data. N > = 124.

*p =< 0.05;

**p=<0.01

firm output

observed between IT
infrastructure invest-
ments and business per-
formance ratios (see
Table 2d). The associa-
tion between
client/server investment
and business perfor-
mance ratios is signifi-
cant only for ROA.

IT capital, IT budget,
and client/server expen-
diture are positively
related to labor produc-
tivity, while insignificant
results are observed for
administrative produc-
tivity (see Table 2c and
2d). IT infrastructure
investments, except for
software expenditure,
show positive associa-
tion with labor produc-
tivity. All IT
infrastructure invest-
ments, except
client/server expendi-
ture, are negatively
related to administra-
tive productivity (see
Table 2d).
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between aggregate IT investments and busi-
ness performance is consistent with some ear-
lier studies [7]. The presence of a relationship
between IT capital and ROA and the lack
thereof between IT capital and ROE is intrigu-
ing. ROE provides a measure of how effectively
a firm uses financial capital [7]. Managers are
increasingly examining this measure because it
indicates how well the firm is managing
resources invested by stakeholders. ROA may
be a better indicator of the effectiveness of cap-
ital investments than ROE, as the latter com-
bines the effects of capital investments as well
as financial leverage employed by the firm. It
is therefore likely that ROE may not be an
appropriate criterion for judging the value of
IT investments.

Hitt and Brynjolfsson [7] argue that IT has
the capacity to lower and increase entry barri-
ers and to intensify and reduce competitive
rivalry. They also cite this equivocal effect of
IT on competitive strategy and industry struc-
ture as an important reason for the lack of rela-
tionships between IT investment and measures
of profitability, such as ROA and ROE. Our
results also suggest that while various mea-
sures of IT investment can increase firm output
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and lower firm costs, their effect on financial
measures of business performance is less consistent.
Only IT capital and client/server expenditure are
positively related to ROA. Variation in the links
between IT, business strategy, and competitive con-
text across firms may significantly influence finan-
cial performance. Incorporation of these
contingencies may provide a better explanation of
the relationship between I'T investments and finan-
cial performance.

The two measures of aggregate I'T investments—
IT capital and IT budget—show a differential rela-
tionship with ROA. We found a positive association
between IT capital and ROA and report it here for
the first time. This finding may indicate that cumu-
lative investments in IT capital have begun to reach
a critical mass that can influence firm business per-
formance. Improvements in business performance
require accumulated competencies and periods of
learning and adjustment arising from cumulative IT
investments. Operational expenditure on IT can
increase firm output and improve efficiency in the
short run, but long-term investments in IT assets
may be required to improve such business perfor-
mance ratios as ROA.

IT budget allocation to IS staff indicates an orga-
nization’s commitment to attracting, retaining, and

Figure 2. IT budget and infrastructure expenditure

developing high-quality IS human resources. Such
development is becoming a critical component of IS
capabilities due to the growing need for integrating
IS with business operations, high turnover by IS
staff, and an empbhasis on timely systems delivery. IS
staff expenses constitute the largest component of IS
budgets, and the results suggest that investment in
developing and sustaining IS staff has a positive
association with firm output and labor productivity.

s with IS staff, telecom and hardware
investments are positively associated
with firm output and labor productiv-
ity. Hardware, software, and telecom-
munication investments are critical to
implementing new technological infrastructure and
developing end-user computing applications in an
environment of distributed and client/server com-
puting. The lack of association between software
investments and labor productivity and their weak
relationships with other performance measures
needs to be investigated further. Figure 2 shows the
relationship between IT budgets and IT infrastruc-
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client/server applications may only be emerg-
ing. As a result, most organizations may not
have invested sufficiently in client/server soft-
ware. This lack of investment may be a possi-
ble reason for the lack of relationship between
aggregate software expenditure and labor pro-
ductivity, even though expenditures on
client/server systems are positively associated
with labor productivity.

Total investment in client/server computing
shows a positive relationship with output mea-
sures, ROA, and labor productivity (see the
sidebar’s Table 2). The excitement surrounding
client/server and Internet-based systems may
actually be more than hype. These investments
seem to create business value directly. ROA is
positively associated with client/server invest-
ments, whereas no significant relationship is
observed between these investments and IT
budgets. A positive relationship with ROA
indicates that institutional factors and imita-
tive tendencies may not account for most
investments in client/server computing.
Investments in client/server computing may
be better aligned with strategic corporate
goals and business planning processes com-

Figure 3. Infrastructure and client/server systems
as a percentage of IT budgets

ture expenditures. Expenditures on IS staff and
hardware show the greatest increase. As I'T budgets
increase, the proportion of expenditure on acquired
software and telecom falls relative to other compo-
nents of the IT budget.

Figure 3 shows the relationship between the pro-
portion of an IT budget spent on client/server and
the proportion spent on hardware, software, and
telecom. When client/server expenditures are more
than 40% of the IT budget, the proportion spent on
software and telecom increases rapidly while hard-
ware expenditures drop. It can be argued that orga-
nizations in the early stages of client/server
computing invest steadily in their telecom infra-
structures. The surge in the proportion of IT bud-
gets spent on software, as the proportion spent on
client/server goes beyond 40%, could be accounted
for by increasing expenditures on client/server
applications likely to replace legacy applications. A
reasonable telecommunication infrastructure may
need to be in place before investment can be
directed at client/server applications. The critical
threshold of networked infrastructure required by
organizations to begin investing heavily in
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pared to IT operating expenditures.

The overall positive results for labor pro-
ductivity suggest that IT has succeeded in reducing
production costs and improving the productivity of
all personnel. Increased efficiency of human
resources may be the result of automating repetitive
production and clerical processes.

The insignificant results for administrative pro-
ductivity indicate that IT does not reduce the costs
or increase the productivity of management to the
extent it increases labor productivity throughout
the business. Large investments in IT capital, bud-
get, infrastructure, and client/server on its own may
not improve administrative productivity. The
results of our study suggest that the ratio of admin-
istrative expenses to value added is not improved by
increasing IT investments. The results are largely
consistent with Strassman’s [11] discussion of
“management productivity” in which he writes:

Computers will not make a badly managed business bet-
ter. The expenses for computerization and the increased
rigidity in computer managed procedures ave likely to
accelevate the decline of incompetent management.

IT investments may not benefit poorly managed
organizations as they automate dysfunctional man-
agement processes, increase sunk costs, and reduce



management flexibility to respond to change. It can
be argued that deriving administrative productivity
from IT investments requires simplification of man-
agement tasks, reduction of administrative over-
head, and redesign of business processes.
Organizations failing to redesign management
processes while increasing IT investment are likely
to see administrative diseconomies of scale and ris-
ing overhead expenses without any concomitant
increases in administrative productivity. Increasing
diseconomies of scale as a result of superimposing IT
on inefficient management processes might be
responsible for the negative results in administrative
productivity despite increased expenditures for I'T
infrastructure.

Conclusions
here is a need to improve the modeling
and measurement of the performance
effects of aggregate IT investments.
Our study suggests that measures of IT
investment have differential effects on
the various measures of corporate business perfor-
mance. A research strategy for modeling IT effects
on firm output performance and labor productivity
needs to be different from a research strategy for
modeling IT effects on management effectiveness
and strategic business performance.

Another significant issue is how IT’s effects
should be measured. Organizations measure value of
IT investments to a very limited extent in terms of
minimal benchmarks of time and cost schedules.
Disaggregating IT investments in terms of specific
activities and IS applications offers tremendous
measurement advantages but suffers from two dis-
advantages: failure to examine the synergies
between multiple IT investments and failure to
give senior management a clear indication of how I'T
investments compare with a variety of other invest-
ments made by the organization. Modeling perfor-
mance effects at the level of specific technologies
and activities ignores the strategic and bottom-line
effects of the portfolio of investments.

The justification processes for IT investments in
organizations should consider the specific objectives
of the proposed investments. Investment aimed at
reducing labor costs or increasing firm output can
be justified on the basis of cost savings and such
quantitative measures of returns as net present value
and internal rate of return. If the objective of pro-
posed investments is to improve business perfor-
mance, the justification should be closely tied to the
organization’s business planning processes and
aligned with both short-term and long-term strate-

gies. I'T investments for improving the effectiveness
of an organization’s management require a simplifi-
cation and redesign of management processes. In the
absence of such redesign, IT investments may
increase management expenses without concomitant
increases in management productivity.
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