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Yesterday, IT budgets were approved on faith. Today, 
they’re subject to relentless questioning—and in many 
cases, they are being slashed indiscriminately. But 
neither approach is achieving the most important goal: 
maximizing business value. 

The IT Payoff gives IT and financial decision-makers 
what they desperately need: a systematic approach to 
measuring the true impact of IT spending and making 
rational technology investment decisions. 

This book’s methodology addresses today’s most critical 
issues in technology investment, including identifying 
where technology can add the greatest value, timing the 
adoption of new technologies, and coordinating process 
change with technological change. 

■ A breakthrough, start-to-finish roadmap for 

technology investment decision-making 

New, step-by-step techniques for quantifying the real 
value of information technology 

■ Bringing “balanced scorecards” to the technology 

arena 

Capturing impacts that conventional approaches miss: 
process impacts, organizational impacts, and strategic 
impacts 

■ Technology “S-curves”: sweet spots in the technology 

lifecycle 

Determining when a technology is most ripe for 
exploitation—and when to move on to the next 

■ Evaluating the “conventional” approaches to 

technology cost-justification 

What works when: cost-benefit analysis, break-even 
analysis, NPV, economic models, statistical models, 
and common-sense models 

■ Strategic IT: applying technology where it will deliver 

the greatest business value 

Identifying the projects most likely to enhance 
organizational effectiveness 
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Praise for The IT Payoff 

“The IT Payoff addresses the single most important issue for the future of 
the information managers and functional managers: The need for a compelling, 
convincing, disciplined, and well-communicated financial model for IT invest¬ 
ments.” 

—Peter G.W. Keen 
author of The eProcess Edge and Freedom Economy 

“This book should be required reading for executives and managers of tech¬ 
nology companies—companies like mine that sell new technology to business 
enterprises. Our customers no longer buy new technology on faith or on 
unsubstantiated productivity claims.” 

—Dan Hesse 
Chairman, President, and CEO 

Terabeam 

“Devaraj and Kohli have got it right. They take on one of the most challeng¬ 
ing questions that companies are facing in this era of hypercompetition and 
provide a practical and insightful guide to its resolution. Particularly useful is 
the attention to issues of measurement, including the tricky intangible out¬ 
comes from IT that most firms cannot afford to ignore. I would recommend 
this book as a must read for anyone interested in leveraging IT investments:” 

—Varun Grover 
William S. Lee Distinguished Professor of Information Systems 

Glemson University 

uThe IT Payoff offers staid advice on the investment decision making pro¬ 
cess. The market may change, your products may change, and your IT invest¬ 
ment must be able to roll with the punches. Devaraj and Kohli examine the 
very issues that keep IT buyers and users up at night.” 

—Jim Corgel 
General Manager, e-business Hosting Services, 

IBM Corp. 
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Foreword 

The IT Payoff is all about being a professional. It’s a man¬ 

agement book that addresses the single most important issue 

for the future of the information services (IS) field and one 

that will become more and more central to general managers 

and functional managers: the need for a compelling, convinc¬ 

ing, disciplined and well-communicated financial model for IT 

investments. The IS field has largely lacked all four of the 

adjectives that precede “financial model” in my previous sen¬ 

tence. Indeed, many executives would argue that it’s lacked 

any sense of financial realism and hasn’t had any model. 

Historically, to be an IT “professional” meant having train¬ 

ing and experience in systems development and project man¬ 

agement. Development was the core of any information 

services organization and technology skills the necessary base 

for its success. There was very little attention paid to what 

should have been a priority: the financial responsibility of 

true professionals to ensure effective use of the firm’s capital 

investment in IT. This just wasn’t on the agenda. In the close 

to thirty years that I’ve taught at major business schools, I 

can’t recall a single course devoted to the topics The IT Payoff 

so lucidly and comprehensively addresses. In the 1980s, the 

focus of IT education did shift from development to IT-and- 

competitive-advantage (an almost breathless single word), but 

the focus was on market share, growth and new product, and 

service development. Here again, the financial responsibility 

was ignored. The implicit assumption was that growth would 

••• 
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XIV Foreword 

generate return and that competitive advantage ends up on 

the bottom line. 

I recall my own book Competing in Time, published in 

1986; it did not contain a single page on managing the costs 

and benefits of the investment. In 1988, I sponsored and pub¬ 

lished a book, Getting Business Value from IT-, it sank with lit¬ 

tle trace. The flood of books about Net Something were largely 

naive or even irresponsible about the financial side of the dot¬ 

com era. Of course, there has for a long time been plenty of 

discussion of the issues of IT payoff. Much of this has basically 

been ideological in nature and highly repetitive, centered 

around the Productivity Paradox, a term coined by an econo¬ 

mist skeptic about IT that set the agenda for much of the aca¬ 

demic research on IT payoff. (Most economists have been 

skeptics in this regard.) Little of this work has had any real 

management relevance. It ignores what I believe is the 

strength of The IT Payoff: attention to the process of financial 

analysis, justification, and communication. 

The data the academic work has used has also largely been 

very dubious; it uses macro level figures that are incomplete 

and do not reflect the multiplicity of cost elements. IT costs are 

scattered across many budgets and in my own experience only 

20% of them are visible; the rest is what I call the cost iceberg. 

In addition, the fundamental problem in assessing IT payoff 

has always been how to attribute value to infrastructures that 

enable specific applications. At the level of the individual 

project it’s possible to measure return on investment (ROI) in 

many instances, though even here, it’s very difficult to quantify 

all the “soft” benefits such as “better” service, “improved” 

communication, and the like. All this is well-known but until 

the problem of the search for payoff is handled in managerial 

rather than conceptual terms we will see no more progress in 

the next ten years than we have in the past ten. 

Business executives have long been frustrated by the IT 

payoff problem. The last 3-5 years have seen several shifts in 

their view of IT that in my own opinion demand that IS make 

the financial side of IT its professional core. The earliest shift 

came from the accelerated move of technology from the 
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periphery of business to its mainstream, first through the mas¬ 

sive investments in ERP necessary to end the mass of disinte¬ 

grated applications and infrastructures that had accumulated 

over a twenty year period, and second, the emergence of e- 

commerce as a force that has transformed many industries 

and is now part of everyday life, regardless of whether or not 

companies make money from it. Executives now realize that 

technology is an executive responsibility. In around half the 

firms I work with, the Chief Marketing Officer or Chief Opera¬ 

tions Officer is effectively the CIO. More and more IT invest¬ 

ments are led by the business. 

The second shift was Y2K. This was a massive and largely 

unplanned expenditure that in many companies took money 

away from other priorities. CEOs and CFOs felt they were 

being forced to write a blank check. Perhaps the business 

community as a whole might have felt the investment more 

worthwhile if Y2K had been a disaster instead of a non-event! 

In any case, when the third shift came, Y2K looked inexpen¬ 

sive. This was the dotcom frenzy. Here, CFOs who had long 

been concerned about controlling IT costs and ensuring 

detailed ROI analyses, lost all control. The new blank checks 

had extra zeros on the end of the figures, with minimal busi¬ 

ness justification. “Never again!” That’s the view from the 

executive boardroom, a boardroom that knows much more 

about IT than it did a few years ago. 

We are in a fourth major shift: from customized systems 

development as the norm and packages the exception, to the 

reverse. The art form of development is now “tweaking” and 

“chunking”—my own term for how companies now integrate 

ERP, CRM, legacy systems, and data resources through such 

tools as C++/Java and XML. 

All these shifts subtly, sometimes slowly, inevitably rede¬ 

fine the role of the IS professional. Of course technology skills 

still matter, but many of these will be obtained from outside, 

by using integrators and software houses, many will be built in 

business units, such as data warehousing and CRM expertise. 

What has changed is the matter of financial responsibility. 

Who is responsible for ensuring IT payoff ? If not IS, then 
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who? If, though, IS has the responsibility and leadership, then 

it had better have the professionalism. The topics of this book 

are the core of that professionalism. If the business is respon¬ 

sible, it too needs a new management competence. Again, this 

book provides the grounding for that competence. 

The strengths of The IT Payoff are its management focus 

and its inclusion of all the elements of cost, benefit, technol¬ 

ogy, and business justification. It’s marked by its realism and 

lack of the fogginess of so much of the ideologically-driven 

work pro or con the Productivity Paradox. It does full justice 

to the wide research and methodologies that have emerged 

over the past decades but places them in their business and 

organizational context. It is simple in the best sense of the 

term: well-articulated, well-paced, well-reasoned, and not sim¬ 

plistic. It is a very valuable contribution to helping IS people 

become business professionals and also to aiding non-IT man¬ 

agers in understanding and taking charge of business change, 

which almost invariably now requires substantial investment 

in IT as platform, enabler, or support for innovation. 

The era of IT as technical development is coming to its 

close. The era of IT as financial responsibility is long overdue. 

—Peter G. W. Keen 

Chairman, Keen Innovations, 

and Senior Fellow, Differentis 

Fairfax Station, Virginia 

December, 2001 



Introduction to 

Information 

Technology 

Payoff 

“Show me” 

—The unofficial state motto of 

THE STATE OF MISSOURI, USA 

IT Payoff: A Dialog 

Bob Graham has been the chief information officer (CIO) of 

a $2 billion manufacturing conglomerate corporation for 5 

years. He is getting ready for a meeting with the GEO, Patricia 

Donahue, to request approval for a $14 million project leading 

the corporation’s seven strategic business units (SBUs) and the 

corporate office into the next generation of telecommunications 

and computer networking. With the profit margins decreasing, 

Bob proposes to cut computing costs by centralizing financial 

and planning operations, along with information services, to the 

corporate office. However, Patricia is concerned with the 

returns on investment (ROIs). Times are getting tough; revenue 

is increasing but profitability continues to shrink. Recently she 

read about companies outsourcing their IT to manage increas- 

1 



2 The IT Payoff 

ing costs of IT operations. Intuitively, she knows that invest¬ 

ment in information technology is strategic and will pay off in 

the long run, but she is wondering how she will get the Board to 

approve this request given that it approved a $4 million system 

upgrade just 2 years ago. At the next board meeting, she is also 

taking capital expenditure proposals to upgrade current com¬ 

puter-assisted manufacturing systems for one SBU and a cus¬ 

tomer relationship management (CRM) system for another. 

“Pat, I recognize that we have not done a good job of dem¬ 

onstrating ROI. I also know that there are changes in our busi¬ 

ness coming down the pike, and I am asking for this funding so 

we are prepared for the future,” empathizes Bob. Pointing to 

the number at the bottom of the top page, Bob makes his case: 

“This investment will allow high-speed access to financial 

applications for all our SBUs while giving the corporate officers 

data to continue company-wide oversight. With the develop¬ 

ment and maintenance functions at the corporate office, we 

can spread the overhead across our member organizations 

(MO) and improve quality and reduce costs.” 

“How long will it take to implement this system?” asked Pat. 

“Eighteen to 24 months for the development and imple¬ 
mentation,” replied Bob. 

“And when will the corporation see the impact of spend¬ 

ing, given that we will continue to incur costs of our existing 

system until the new system is fully operational?” 

Looking puzzled, Bob replied “Well, it depends upon how 

long it takes the finance department to train the SBUs, and 

how quickly the marketing department can utilize this infor¬ 

mation to negotiate favorable contracts.” 

“Do you have an ROI on the $4 million infrastructure 

upgrade project we did 2 years ago?” asked Pat. “We know that 

the speed issue has been resolved and SBUs can run reports 

much faster than they used to. The number of complaints is 

down. In addition, we are doing a lot more Web applications 

through our Intranet,” replies Bob, sensing the uphill battle. 

While nodding her head in agreement, Pat cannot help but 

think about the Board members asking her the question, “How 
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has this helped business productivity, profitability, or added 

value to our customers?” At almost the same time Bob was 

thinking, “I wonder why information resources is being asked to 

justify the value of the investment. We are the conduits that 

enable business processes. It is the functional areas that need to 

develop a strategy, improve processes, and justify that they are 
working smart.” 

Does this sound familiar? If you have not been in on this 

conversation, chances are you will. Each one of us involved in 

using or deploying IT will probably face the question of this jus¬ 

tification issue in one form or other. It is really no different than 

the questions we ask ourselves when buying a home PC, or that 

Palm Pilot that we want to invest in after we missed a few 

appointments. In business organizations, the stakes can be sig¬ 

nificantly higher and those asking these questions do not buy 

the argument that it would be nice to have this new information 

technology. Technology solution providers and consultants also 

confront IT payoff by their clients who expect to see evidence of 

benefits from new information systems. An enterprise resource 

planning (ERP) software vendor or a consulting company has to 

convince the client that the investment is likely to pay off. Cli¬ 

ents will ask for projected benefits to justify the expense. 

These scenes are played in the mahogany row and strategy 

rooms in many organizations. Businesses are looking at IT 

investments, holding them up to the same scrutiny as other 

lines of business or acquisitions, looking for ROI. The budget¬ 

ary belt has been tightening in a capital-constrained business 

environment. Conflicting findings on IT payoff combined with 

recent shakedown in e-businesses has further expedited 

reevaluation of the investment in IT and the resulting payoff.1 

What are the reasons for the senior management to question 

1. Studies by Strassman (1990) and Roach (1987) have shown that pro¬ 

ductivity at the economy level has decreased in the last few decades 

while IT investment has continued to grow. Strassman, R A. (1990). The 

Business Value of Computers: An Executive’s Guide. New Canaan, CT: 

Information Economics Press. Roach, S. (1987). America’s Technology 

Dilemma: A Profile of the Information Economy. Special economic 

study, Morgan Stanley. 
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the IT payoff? Is this a recent phenomenon? How can one 

frame the correct questions to get to the heart of the ques¬ 

tion? Is it worth investing in information technology? Or does 

information technology make a difference? 

Reasons for IT Payoff Measurement 

Even when all assumptions of expected IT payoff hold true, 

the unconvinced manager may ask: How will one know if and 

when the payoff was realized? Is it measurable? How do we 

know if there is a payoff at all? Is it due to other factors, such as 

a strong economy, poor performance of the competitors, or just 

a better product—and not due to investment in technology? 

Corporate managers’ concerns when raising questions of 

IT payoff justification include competing investments and the 

duration of payoff in addition to the overall state of the econ¬ 

omy in which they operate. 

Competing Investments 

Just as Pat intuitively felt that IT investment does result in 

payoff, most executives understand the strategic role that 

technologies play. It is likely that some have been a player in 

the implementation of past IT-based initiatives. However, as 

stewards of the corporations’ resources, it is their responsibil¬ 

ity to judiciously allocate financial and people resources to all 

areas of the business. Just as any rational person would, exec¬ 

utives want to invest in propositions that show the highest 
promise of payoff. 

All other functions compete with IT to get a piece of the 

budget pie. Given that the pie is usually a fixed amount, the 

representatives of each function present its case. Although IT 

still has the glamour value, it is hard to convince a financial 

accountant on charm alone. Furthermore, revenue-producing 

functions in most organizations have a stronger voice than 

support functions (such as IT). Although many organizations 

apply usage-based charge-back, strategic IT investment, such 
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as developing an infrastructure, is generally a nonrevenue-pro¬ 

ducing support function. Senior executives in manufacturing 

organizations have to decide whether they should invest in 

more high-precision machines or a CRM system to coordinate 

supplier-customer relationships. Similarly, a healthcare GEO 

may have to choose between acquiring the more advanced 

GAT scan equipment or a cost information system. A transpor¬ 

tation company GOO may have to balance the available funds 

to purchase more trucks or a vehicle routing system. 

Duration of Payoff 

In considering which investment to choose, senior execu¬ 

tives feel pressured by the duration of payoff, that is, how long 

it will take to see returns on investment. Admittedly, many 

businesses are focused on the near-term profitability, risk 

reduction, and tangible business enabling IT. Therefore, infor¬ 

mation technology investments, such as infrastructure devel¬ 

opment, that tend to have less apparent and longer payoff 

duration, may be harder to justify. 

Overall Economic Picture 

Senior managers are concerned that even when there is 

promise of a payoff, the assumptions may change and the pay¬ 

off may never be realized. Many companies invested heavily in 

information technology in the late 1990s and some high-pro¬ 

file failures such as Hershey’s and Nike caused some unease in 

the industry. But the sudden economic downturn in the 2000- 

01 period, combined by the acts of terrorism in the United 

States, changed the outlook for the overall economy as well as 

for demonstrated IT returns on investment. While there are 

indications that IT budgets have not declined, closer scrutiny 

of the resulting payoff can be expected. Although firms have 

little control over changes in the overall economic picture, the 

payoff justification and planning should take into account 

such scenarios. The worst thing a firm can do under such mar¬ 

ket conditions is to stop or roll back investment in information 

technology, thereby virtually assuring no payoff. During the 
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1990s’ economic recession, progressive organizations utilized 

the slowdown by diverting resources to reengineer processes, 

invest in technology, and get ready for economic recovery. 

How Has Investment in IT Been 

Measured Thus Far? 

Following is a sampling of approaches for measuring IT 

payoff. In addition to these, companies can have several 

homegrown approaches to measuring IT payoff that may be 

suited to the level of investment or the nature of industry. 

However, the metrics generally are grouped into three broad 

categories: profitability, productivity, and consumer value. 

Profitability 

This approach generally examines financial measures 

designed to evaluate the “bottom-line” impact of IT invest¬ 

ment. Some of the commonly applied techniques are: 

Cost-benefit analysis. Cost-benefit analysis entails exam¬ 

ining the difference between the costs incurred and the bene¬ 

fits obtained from the investment. Typically, costs are 

determined as a sum of expenses in the development of the 

system, including hardware, software, and consulting. Also 

added are costs such as training, maintenance, customer sup¬ 

port, licensing fees, future upgrades, and interfacing with 

existing systems. Benefits are assessed by the return the sys¬ 

tem generates back to the organization. However, this gets 

tricky because the returns are not always tangible. Benefits 

can be in the profitability, productivity, or consumer value 

areas. While profitability is easier to measure, productivity 

gains and particularly consumer value becomes increasingly 

more difficult to quantify. For a system to be deemed accept¬ 

able, the organization expects benefits to exceed costs. 

Return on investment. IT professionals like to show ROI 

because it justifies the information resource function’s worth to 

the organization. Similar to cost-benefit analysis, ROI is mea- 
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sured by the total investment and the benefits obtained, except 

that the benefits are assumed to be incurred over time. The 

return, or benefit, is then calculated for a specific time period 

to generate a percentage on the investment. In this simplified 

example, if a company invests $100,000 in a system and 

accrues a benefit of $12,000 per year, the annual ROI would be 

12%. This ROI will have to be adjusted for the costs of acquir¬ 

ing the capital and depreciation of the system over time. 

Productivity 

Productivity measures vary depending upon the nature of 

the work and the industry. For example, in McDonald’s restau¬ 

rants, the overhead monitor linked with the order-taking regis¬ 

ter can increase the efficiency of the kitchen staff by 30 

seconds per sandwich. Similarly, for a help-desk staff, it could 

mean three more support calls per hour resulting from a 

searchable database; and the FedEx delivery person delivers 

the correct package to the correct address due to a computer¬ 

ized sorting system. 

Efficiency. Simply stated, efficiency metrics measure the 

output of an operation vis-a-vis the resources consumed. If a 

computer-aided design (GAD) system reduces the time to 

design an automobile part by a few hours with no additional 

consumption of resources, it will be considered an efficient 

system. 

Quality. Although quality metrics can be grouped in a class 

by itself, improved quality of work that reduces rework of the 

product or service can impact productivity. A manufacturing 

firm found that even though some of the parts were not strictly 

up to specifications, most of them would work fine when 

installed in the assembled product. Through an image of the 

part, the new information system simulated installation of the 

part in the final assembly operation of the equipment before 

recommending the part to be accepted or rejected. 



Customer Value 

Often the firm investing in the technology does not see 

direct benefits in profitability or productivity, but instead, the 

customer benefits from it. So why would an organization want 

to invest in technologies from which someone else benefits? 

The reasoning is that if the customer is satisfied, or, better yet, 

is dependent upon the system, it will lead to greater loyalty and 

long-term retention. It is easier and cheaper to keep customers 

you have than to replace them with new ones. In 1999, the 

University of Notre Dame implemented a high-speed network 

called ResNet to access the campus network throughout its res¬ 

idential halls. One can argue that the tangible benefit that the 

university accrued was the saving of dial-in phone lines and 

modems that dormitory students no longer needed to use. 

However, the expense of ResNet was in the millions of dollars. 

Similarly, FedEx’s investment in online package tracking gave 

the customers online tracking ability. Also, Hyatt hotel custom¬ 

ers can track their charges from their hotel rooms. In each 

case, the investment added customer value more than tangible 

profitability or productivity for the corporation. 

IT Payoff: A Case for Continued 

INVESTMENT? 

So why do companies continue to invest in IT when there 

are issues with obtaining a measurable payoff? There can be 

many forms of intangible payoffs. Similar to customer satisfac¬ 

tion, organizations have realized that employee convenience 

leads to satisfaction and loyalty. Many companies now have 

online benefits administration where employees can enter 

their vacation or sick hours, and check the balance in their 

Flexible Reimbursement medical account. Often, organiza¬ 

tions invest in new information systems technologies to create 

a positive market image, even when only a few customers take 

advantage of it. An example is that of Dr. Jeffery Mader, who 

has a private dental practice in South Bend, Indiana. The over- 
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head television in each room of his clinic runs self-directed 

education for various dental conditions. The system also 

projects real-time images of the inside of the patients’ mouth 

conveyed from a tiny camera on a stick that is inserted. The 

TV system is linked to the scheduling system and allows the 

hygienist to make future appointments while the patient is 

still in the chair. There are few people who take advantage of 

this feature because, like many of us, they do not have their 

calendar with them. Yet, the system is impressive and gives 

the sense to Dr. Mader’s patients that he is up to speed on the 
latest technology. 

Even when organizations make productivity gains, they 

sometimes end up passing some or all of the savings to cus¬ 

tomers in the form of lower prices or expanded services, or 

both. Wal-Mart’s exemplary inventory management system 

provided great efficiencies for the corporation, but some of it 

is passed to the customer in the form of lower prices. One may 

wonder, why does Wal-Mart invest in an information system 

and then pass the payoff to the customers, in effect profiting 

no more than its competitors? This can be explained by Wal- 

Mart’s business strategy to reduce costs, pass on the savings to 

customers, and increase profitability by increasing sales. 

Other instances of when continued investment is warranted 

are the fight for survival in shrinking industries until the “dust 

settles.” U.S. hospitals have seen their profitability drop signif¬ 

icantly since the 1990s, yet they continue to invest in infor¬ 

mation technology. They know that if they can just survive for 

a few more years while other hospitals close, they will have 

the systems in place for healthy competition. Several other 

reasons for IT investment can be difficult, if not impossible, to 

measure. When improved information systems integrate the 

new product development process, the investment payoff 

results in reduced time to market. Similarly, payoffs from 

knowledge management systems may manifest in the develop¬ 

ment of new products or the reduction in development costs. 

Government or trade regulations also trigger investment in 

information systems that have little or no potential for 

improved profitability or productivity to the organization, for 

example, tracking AIDS-related information or tracking race 
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to satisfy equal employment opportunity commission (EEOC) 

requirements. Perhaps the most evident example of invest¬ 

ment in IT that reciprocated little payoff was the effort 

invested in testing the informatipn systems for the year 2000 

(Y2K) initiatives. Finally, organizations invest in upgrades of 

software because the vendor may not support older versions. 

So, what is the evidence that IT payoff occurs? Why do we 

keep hearing about the “Productivity Paradox”? Is there such 

a thing? 



The IT Payoff 
Paradox 

“We see computers everywhere except in the 

productivity statistics. ” 

—Robert Solow, Nobel Laureate in Economics 

\/\/ebster’s dictionary defines a paradox as a statement 

that is seemingly contradictory or opposed to common sense 

and yet is perhaps true. Is IT payoff really a paradox? Some 

of the evidence does seem to point to this conclusion. While 

millions of dollars get siphoned off to IT projects in the hope of 

improved performance, the payback from these is not in line 

with expectations. Proponents of the paradox argue that the 

link between investments in technology and organizational 

performance has been inconclusive. While some companies 

seem to provide anecdotal evidence of positive payoffs, several 

others struggle to obtain the intended benefits. The inconclu¬ 

sive nature of this debate led to the coining of the term “pro¬ 

ductivity paradox.” 

Most people have a mixed perception of the contribution of 

IT. In a keynote address to the International Conference on 

11 
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Information Systems, Arno Penzias, the former VP and Direc¬ 

tor of Research at AT&T Bell Labs and a Nobel Laureate, listed 

a number of studies that had found a negative effect from IT. 

However, he also stated an example where IT had made a 

remarkable difference. The New York Metropolitan Transit 

Authority (MTA) had not found the need to open another air¬ 

port in more than two decades, even when the traffic had tri¬ 

pled. This, he acknowledged, was due to the productivity gains 

derived from improved IT systems. IT systems have played a 

critical role in ticket reservations, passenger check-in, baggage 

clearance, crew scheduling, and runway and terminal assign¬ 

ments, to name but a few of the applications that enabled the 

New York MTA to cope with the increasing traffic over the 

years. Many of us might find ourselves thinking like Arno Pen¬ 

zias did, conceding some cases where IT might be a factor in 

payoff but still have an overall critical view. 

Why is the question of payoff so much more relevant 

today than ever? It is because the last few years have wit¬ 

nessed an unparalleled growth in investment and applications 

of new technologies. It is because today 45% of all capital 

investment in the United States is in information technology. 

It is because today organizations view investments in technol¬ 

ogies as a way to combat competition by simultaneously 

improving productivity, profitability, and quality of operations. 

This is evident by the surge in recent years in the number of 

articles dedicated to examining the payoff from information 

technologies. Much work was sparked off in this area due to 

the open debate on the “IT productivity paradox.” 

Factors Contributing to the IT 

Productivity Paradox 

Anecdotal Evidence 

One of the cardinal mistakes in drawing inferences from 

experience or analysis is the tendency to generalize the find¬ 

ings. In other words, it is our inclination, when we see a par- 
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ticular result, to believe that this applies universally. It is in 

this vein that we find a lot of prescriptions in the literature on 

IT payoff. A case in point would be the generalization that ERP 

implementations can be a nightmare, based on the anecdotal 

evidence from Hershey’s. The candy maker’s initial implemen¬ 

tation of a $112 million ERP project caused widespread disar¬ 

ray, including shipment delays and incomplete orders. By the 

same token, the fact that IBM reduced its time to ship a 

replacement part from 22 days to 3 days is no guarantee that 

other ERP implementations might yield similar benefits. The 

bottom line in this argument is that these are all anecdotal 

experiences likely to be incorrectly interpreted as universally 

applicable. Yet, when we read contradicting experiences, what 

remains in our minds is the notion of a paradox. 

A Snapshot View 

If we were to look at all the studies that were conducted to 

evaluate whether or not there was a payoff from IT, one com¬ 

mon characteristic that many of these studies share is that 

they examine the payoff question at a certain point in time. In 

other words, their abstraction of reality is what is captured in 

a snapshot. Now, this is not such a bad thing if we were looking 

at the IT application and its payoff after a sufficiently long 

duration. The truth of the matter is that this is hardly ever the 

case. Like every other organizational initiative, IT implemen¬ 

tations also take time to realize their full potential. Therefore, 

when we decide to examine the payoff becomes very crucial in 

assessing true benefit from IT. Many studies that have 

observed a positive payoff from IT have done so after consider¬ 

able time lags. The reason for the time lag is that the phase 

immediately after the implementation is one where significant 

learning and adaptation to the new system occurs. This period 

will very likely not result in tremendous performance 

improvements. The objective, in many companies, is to just 

“hang in there” until the creases are ironed out. The true ben¬ 

efits that will be observed after this initial period might range 

anywhere from several days to several months, and in some 

cases even years, depending on the size and complexity of the 
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IT implementation. Therefore, any evaluation of IT benefits 

must be cognizant of this time-lagged aspect and assess bene¬ 

fits over time. In fact, our own investigation of the IT payoff 

phenomena suggests that studies that attempted to track IT 

payoff over a longer period of time had a higher likelihood of 

detecting true benefit, if any occurred. 

Isolating the Effect of IT 

Protech Solutions was a leader in providing IT-based solu¬ 

tions to both service and manufacturing firms. A recent IT 

implementation was a knowledge management system that 

helped to capture and reuse the knowledge of the 10,000 

workers at Protech. Knowledge management is the concept by 

which an organization gathers, organizes, and shares its 

knowledge in terms of resources, documents, and people 

skills. The implementation did not come easy, nor was it inex¬ 

pensive. The Knowledge Manager and the CIO of the company 

were faced with the task of having to justify the new system to 

the GEO and Managing Director. In the presentation that 

ensued, they were able to show at an operational level that the 

percent of new orders for the last quarter, which was the 

period when the KM system was in place, was 35% higher than 

the preceding quarter. In more aggregate terms, they also indi¬ 

cated that part of the 85% increase in revenue for the same 

period last year might be attributed to the new IT system. Do 

you see the leap of faith in their arguments? The one question 

that their analyses and similar analyses done in boardrooms 

over the globe cannot address is “Gan you attribute the perfor¬ 

mance improvement (or decline) to the IT implementation?” 

This question is the same one that was posed in Chapter 1, 

when we discussed the reasons corporate managers have on 

their minds when they raise questions of IT payoff justifica¬ 

tion. Gan we say with a certain degree of confidence that what 

we observed is due to the IT implementation? In the discus¬ 

sion at Protech, it was clearly not the case. The IT industry 

was in general experiencing an upswing, and improvements in 

performance were expected due to this. Management did not 

buy into the argument that it was the IT system that provided 
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the efficiencies that might have resulted in performance for 

that quarter being significantly higher than before. The story 

of Protech is a familiar one. The principal issue encountered is 

whether we can isolate the effect of IT on firm performance. It 

does not have an easy answer, because it means disentangling 

the effect of IT from various other factors such as competition, 

economic cycle, capacity utilization, and many other context- 

specific issues. Some of the techniques discussed later in this 

book address the issue of isolating the effects of IT. 

Levels df Analysis 

IT payoff studies have been conducted at different levels: 

economy, industry, and firm, each with different objectives. The 

economy-level studies attempt to capture the aggregate IT 

impact for the whole economy, not separating out the high-tech 

versus the low-tech companies. Industry-level analysis is useful 

to estimate industry trends in the conversion of IT into business 

value. The detailed level of the firm offers the advantage of 

observing the impact of IT while also disentangling it from other 

factors. In terms of results observed, many IT payoff studies, 

conducted at the economy level, observed a negative relation¬ 

ship between technology-related variables and performance. 

However, the economic level is also one in which it is difficult to 

separate the high performers and the low performers. Details 

about issues such as the companies that faced intense competi¬ 

tion, the companies that invested in IT aimed at improving 

product quality, and a host of other issues are impossible to dis¬ 

entangle at the economy level. At the industry level, the results 

are more mixed, with certain studies documenting a positive 

impact of technological investments, while other studies detect 

no significant advantage to IT investments. At the more detailed 

level of the firm, the results indicate a positive relationship 

between technology and performance. The trend that emerges 

from these studies seems to suggest that the more detailed the 

level of analysis, the better the chance to detect the impact, if 

any, of a given technology. 
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Aggregated Analysis 

One of the reasons that the technology-productivity con¬ 

nection seems elusive is because of an aggregated unit of anal¬ 

ysis. That is, technology is implemented at a process level, and 

we look at the organizational level. This mismatch between 

the level at which the investment occurs and the level at 

which we are measuring payoff makes it difficult to isolate the 

impact of any individual technology. 

Thus, recent work in IT payoff has highlighted a new frame¬ 

work to examine the payoff question. The notion articulated is 

a “process view” of technology investments.1 Investments in IT 

lead to assets, which in turn lead to IT impacts; impacts, when 

aimed appropriately, lead to organizational improvements. The 

salient feature of the process approach is that investments in 

IT are likely to show organizational improvements only when 

the intermediate points—assets and impacts—are directed 

properly. Just because an organization invests in information 

systems, this cannot be a guarantee that there will be a mea¬ 

surable effect on the performance. The process view proposes 

that IT expenditures have to be converted into appropriate IT 

assets. The appropriate use of IT assets leads to IT impacts, 

and IT impacts, when positioned competitively, lead to impacts 

on organizational performance. A more detailed discussion on 

the process view is presented in Chapter 5. 

Complementary Factors 

Another recent development in IT payoff analyses is the 

notion of complimentarity. This view suggests that to realize 

maximum benefit from IT, there needs to be not only an invest¬ 

ment in IT, but also an “IT-driven” reengineering of the existing 

process of achieving a task(s). In terms of complementarity the¬ 

ory, activities are complements if any one of them increases the 

returns to the others. Based on notions of complementarity, 

1. G. Soh and M. Markus, “How IT Creates Business Value: A Process The¬ 

ory Synthesis,” Proceedings of the Sixteenth International Conference 

on Information Systems, (1995, December), 29-41. 
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Barua and colleagues2 presented a theory called business value 

complementarity. One of the arguments put forth, based on this 

theory, was that investments in IT and reengineering cannot 

succeed if done in isolation. Since technology and business pro¬ 

cesses were viewed as complimentary factors, they must be 

changed in a coordinated manner to improve performance. 

Does the Paradox Still Exist? 

While many believe that the IT paradox is history, since we 

are able to explain what caused it, there are many others who 

believe that it is still very relevant. People who belong to the lat¬ 

ter camp believe that IT has failed to lift productivity growth 

throughout the economy. The argument put forth is that produc¬ 

tivity growth is more due to an economic cycle than other fac¬ 

tors. At times of fast growth, firms work employees harder and, 

thus, see productivity growth; and in times of economic down¬ 

turn, the opposite holds true. More important than whether the 

IT paradox exists today, or is a resolved issue, are the lessons we 

need to learn from this debate. The factors that contributed to 

the paradox are factors that we need to keep in mind even today 

as we evaluate and justify technology investments. 

Moving Beyond the Paradox? 

On the positive side of this paradox debate is the realiza¬ 

tion of the various issues and their interconnection with pay¬ 

off. Conceptual, methodological, and implementation issues 

that contribute to the paradox have surfaced. The onus is 

therefore on the managers and users of technology to be aware 

of these and not fall into the same trap. 

Paradox or otherwise, the last decade has been a witness to 

IT investments coming under more scrutiny than ever before. 

In fact, there are many who think that the IT paradox has been 

2. A. Barua, B. Lee, and A. Whinston, “The Calculus of Reengineering,” 

Information Systems Research, 7 (1996): 409-428. 



18 The IT payoff 

resolved. This change in mood is also evident in the words of 

Nobel Laureate Robert Solow, who initially took a very skepti¬ 

cal view of the contribution of IT, but now has indicated a more 

positive stance: “My beliefs are shifting on this subject . . . the 

story always was that it took a long time for people to use infor¬ 

mation technology and truly become more efficient. The story 

sounds a lot more convincing today than it did a year or two 

ago.” Another example would be Alan Greenspan, Chairman of 

the Federal Reserve Board, whose position is evident in his 

statement, “Information technologies have begun to alter the 

manner in which we do business and create value, often in 

ways not foreseeable even five years ago.” 

If the paradox has been resolved and the connection 

between IT and payoff been established, then are managers 

investing more in IT? Not really, claim Kenneth Kraemer and 

Jason Dedrick, from the Center for Research on Information 

Technology and Organizations (CRITO).3 In fact, they believe 

that this is the new paradox! If indeed IT investments provide 

rich dividends, if in fact IT investments provide higher returns 

than non-IT investments, then the current investment level in 

IT is much lower than what is needed. They argue that this 

could be the next paradox that challenges both economists as 

well as policymakers. We may be past the first IT paradox—a 

case can be made for why a connection between IT invest¬ 

ment and performance was not observed. Our knowledge has 

vastly increased in this process and we can now drill down to 

some of the most critical factors that might cause a break in 

this linkage. Issues that have come to the forefront are that 

objectives need to be set up front and time-based criteria for 

measuring results need to be established. However, there 

might still be cases where a payoff was not observed due to the 

mismanagement of the IT investment. One of the key ingredi¬ 

ents to ensure that this does not happen is to have a solid 

foundation that starts with a sound technology strategy. 

3. J. Dedrick and K. Kraemer, “The Productivity Paradox: Is it Resolved? Is 

There a New One? What Does It All Mean for Managers?,” University of 

California Irvine, Center for Research on Information Technology and 

Organizations (CRITO), (2001), Working Paper ITR-168. 



The Strategic 

RDLE CIF 

Technologies 

□ 

Information technology is often thought of as a solution 

to problems facing business. The attitude of some business 

managers is that if we throw enough computing power at 

them, we can resolve most business problems. Although that 

may appear to have been the case in some situations, it most 

likely involved a strategic evaluation and alignment of IT with 

business strategy before the payoff occurred. 

Why is Strategy in IT Planning 

I MPDRTANT? 

IT is a tool, and when used in the context of a sound busi¬ 

ness strategy, can yield significant payoff. Contrary to general 

19 
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belief, the technology does not have to be very sophisticated 

for a payoff. Peter G.W. Keen, a prominent thinker in IT man¬ 

agement, points out that when all companies essentially have 

access to the same information technology resource, the dif¬ 

ference in competitive and economic benefits that firms gain 

from information technology rests on a management differ¬ 

ence and not on a technology difference.1 The technology is 

generally available to other competitors as well, yet some orga¬ 

nizations reap far greater payoffs. Similar to the strategy of the 

arrangement of pieces on a chessboard, the management dif¬ 

ference constitutes placing pieces of technology in the pursuit 

of a strategic objective. 

Consider the example of gas stations that offered custom¬ 

ers the ability to pay by a charge card at the pump. There was 

no new technology involved in this service; it was merely 

extending the card-charging service that was available inside 

the glass doors to the gas pump. The result: customers were 

happier because they did not have to go inside and stand in 

line. The gas stations’ cost was low because they did not have 

to hire more gas attendants to accept payment. Yet, in those 

early days, gas stations with this facility were charging a few 

pennies more per gallon. That’s the payoff of reconfiguring an 

existing technology. 

In another example, Pizza Hut, a popular chain of restau¬ 

rants, linked their telephone caller identification (ID) facility to 

a personal computer-based database. As the call came in, the 

number from their caller ID retrieved the customer’s name and 

address, including driving directions, purchase history, and 

even preferences. The result: customers referred to by name 

were impressed, the time to take the order was significantly 

reduced because address and directions did not need to be 

asked, and additional sales were generated when the person 

taking the order prompted for additional items. Examining this 

investment in IT, Keen’s words ring true. The caller ID as well as 

the PC-based database technology used by the pizza restaurant 

is widely available to any individual or business. It was the man- 

1. Peter G.W. Keen, www.peterkeen.com 
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agement difference, that is, the manner in which Pizza Hut 

arranged the pieces to create a system, that led to the payoff. 

In both cases, the exploitation of IT was based upon a 

sound strategy—providing customers with the service they 

want and improving efficiency by reducing costs. In spite of 

phenomenal successes of IT by some organizations, others 

have squandered the opportunity to gain strategic advantage 

by failing to develop a sound strategy or mismatching the 

strategy with the needs of the customer. 

Greyhound, the leading U.S. passenger bus transport com¬ 

pany, revamped its reservation system. However, after spend¬ 

ing a significant amount of time and budget, the system was a 

failure. First, the reservations program had a number of 

screens with a built-in credit card approval process, resulting 

in a longer wait for the passengers. Furthermore, the strategy 

to serve the customers using IT failed to recognize that many 

passengers who travel by bus do not make advance reserva¬ 

tions and do not possess credit cards.* 2 

What is Strategy? 

Michael Porter, a Harvard professor and one of the most 

influential business strategy theorists, argues that businesses 

need to get back to using IT as part of corporate strategy as 

opposed to an inward-looking operational role. He also places 

the responsibility on the IT professionals to know the cus¬ 

tomer, to understand the manufacturing process, and to take a 

business view of the company.3 

Technology management is similar to managing financial 

investments. Just as the investment strategy is guided by per¬ 

sonal goals, IT investment should be managed by the strategic 

goals of the company. When a new opportunity arises or the 

2. R. Tomsho, “How Greyhound Lines Re-engineered Itself Right into a 

Deep Hole,” Wall Street Journal, 20 October 1994, 1. 

3. “Competing Interests,” CIO magazine, Interview: Michael E. Porter, 1 

October 1995, 63-68. 
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investor’s goal changes, so does the investment strategy to 

take advantage of such opportunities. Similarly, the business 

strategy should be realigned when a new technology is recog¬ 

nized or when a new business opportunity arises.* * * 4 If strategy 

is so important, how should businesses go about strategizing? 

Developing a Strategy 

Many leading researchers and consultants have developed 

approaches to implement strategy within organizations. There 

is no one universal approach guaranteed to result in a success¬ 

ful strategy. You may find it helpful to examine the steps in the 

strategy development process and then select those that suit 

your business and market position. 

As a first step, a business should assess the state of the 

competition and its position in the marketplace. We refer to 

this step as looking outward. A realistic understanding of the 

market layout combined with looking inward and assessing its 

own strengths and weaknesses will allow the organization to 

recognize a successful strategy. Then, the management can 

decide how it wants to stake its place in the market. Due dili¬ 

gence for each set of options in the strategy should be studied 

by examining the risks and opportunities associated. Many an 

investment has been abandoned because more attention was 

placed on the risks and not enough on future opportunities. 

Ldgking Outward 

A strategy is as much an exploitation of the competition’s 

weaknesses as it is an exploitation of your strengths. It is that 

fine blending that creates new opportunities. Align with 

4. T. Erickson, et al. “Managing Technology as a Business Strategy,” Sloan 

Management Review, Spring 1990, 73-83. 
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FIGURE 3.1 Porter's five market forces. 

enabling technologies and a supportive organizational infra¬ 

structure, and you have a lethal product. 

Among the most widely applied approaches for market 

analysis is Michael Porter’s five forces (Figure 3.1).5 The state 

of the competition, according to Porter, depends upon (1) the 

threat of substitute products; (2) the threat of new competi¬ 

tors; (3) the intensity of rivalry among competitors; (4) the 

bargaining power of suppliers; and (5) the bargaining power of 

customers. Although Porter’s work was not written specifically 

for information technology strategy, it speaks as well to IT 

strategy as to other disciplines. As you consider these five 

forces, think how IT strategy can affect the forces in your 

industry. In the following paragraphs we prompt you to evalu¬ 

ate opportunities for your IT investment strategy. Using Por¬ 

ter’s framework, we raise questions that link IT investments 

with corporate strategy so that payoff can be maximized. 

The threat of substitute products can change the competi¬ 

tive nature of the industry. Gan IT lead to new products or ser- 

5. Michael E. Porter, Competitive Strategy: Techniques for Analyzing 

Industries and Competitors. (New York: Free Press, 1980). 
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vices? Gan your company be a threat to the market? Examine 

what new technologies can render the current product(s) 

obsolete. Similarly, the threat of new competitors entering the 

market can change the rules of the market. New competitors 

usually come with new ideas, revised paradigms, and, like the 

revolutionaries, are dissatisfied with the way the industry 

operates. Due to dissatisfaction with the pricing of IT services, 

lack of IT’s link with business strategy, and opportunity to stay 

technologically current has led many IT professionals to break 

off and compete with their former mentors and employers. 

Former IBM professionals who recognized that customers 

wanted enterprise-wide solutions started the company SAP, 

which specializes in providing enterprise resource manage¬ 

ment. Most vendors at the time, including IBM, were not pro¬ 

viding integrating solutions in which the functions of the 

entire enterprise could be integrated. Application Service Pro¬ 

vider (ASP) outsourcing companies are gaining market recog¬ 

nition because the pricing of software has not kept up with the 

needs of the customers. Recently, the popularity of Napster, 

the Web music download service, highlighted the customer’s 

need for picking and choosing individual recordings, rather 

than having to purchase the complete album. Unless the 

music industry responds to this customer need, new business 

will continue to cater to this demand, to the detriment of the 

established music business. On the other hand, a new entrant 

catering to the needs of the market can gain a significant share 
of the market. 

The intensity of rivalry among competitors is an indication 

of the rough road ahead for a business looking to make it in a 

new industry. The pneumatic tube industry is not quite as 

glamorous as some new economy technology industries. Yet, 

the level of competition among the three major players can be 

described as intense.6 To succeed in intensely competitive 

industries, the new entrant should have a novel idea or 

approach to gaining customers, or a remedy for the weak¬ 
nesses of the industry. 

6. Pneumatic Tubes, National Public Radio, Morning Edition, April 23, 
2001. 
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The buying power of customers and suppliers can affect 

the nature of competition if you happen to be a supplier or a 

customer, respectively. When is the customer or the buyer in a 

position to bargain? General Motors was in a position to nego¬ 

tiate with its suppliers to join its Electronic Data Interchange 

(EDI) system. Those suppliers that were not able to go through 

the transition were to be phased out. Why was GM able to bar¬ 

gain? In this case it was GM’s size and the volume of business 

it gave to its suppliers. Similarly, smaller hospitals joined to 

form a consortium and bargain for competitive prices from 

large medical equipment suppliers. Suppliers with leverage 

over their customers can benefit from investment in IT and 

thus bargain to keep favorable conditions. The ROI from IT 

investment under these conditions will be enhanced if the firm 

chooses to link it with its market position. 

Looking Inward 

Having examined the competitive position of the industry, 

the company should assess its own strengths and weaknesses, 

opportunities and threats, also called SWOT analysis. The pur¬ 

pose of looking inward is to match the internal strengths with 

opportunities of the industry and create something of value. 

Only then will the investment in IT be expected to pay off. 

Payoff results from a value-added product or service. Such ser¬ 

vice includes both types of customers: internal and external. 

Often the opportunity for IT payoff lies within. In the early 

days of long-distance telephone deregulation, customers were 

thrilled to have MCI as an alternative to AT&T as a long-dis¬ 

tance service provider. However, many were dissatisfied with 

the billing and customer service part of the operation. This is a 

prime case for internal IT investment in billing systems and 

training customer-service representatives. 

Porter’s value chain analysis (VGA) provides a framework 

to examine each area of the business that can be targeted for 
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The IT Payoff 

FIGURE 3.2 The generic value chain. 

IT investment (Figure 3.2).7 VGA lays out primary and sup¬ 

port activities that a business performs in the course of pro¬ 

ducing a product or service. As in the case of Porter’s five 

forces previously discussed, you may view each of these activ¬ 

ities in the context of IT capabilities assessment. 

Inbound logistics, the first primary activity, evaluates the 

process of inbound activities such as raw material to convert 

to finished products, inventory for processing, or deposits in 

the case of a financial institution. In many cases, the inbound 

activity involves human intellectual activity such as a com¬ 

puter program or remote monitoring and diagnostics, or data 

processing as in credit card operations. Nevertheless, the orga¬ 

nization should consider its current sophistication and future 

strategic opportunities. For instance, can sharing the inven¬ 

tory information with suppliers help reduce stockouts? Will a 

telecommunication network link to software development 

firms in India allow the organization to gain access to a large 
pool of IT professionals? 

7. Michael E. Porter, Competitive Advantage: Creating and Sustaining 

Superior Performance. (New York: Free Press, 1985). 



Chapter 3 The Strategic Roue df Technologies 

Operations activity involves receiving the inbound raw 

materials and executing the process of converting them into 

finished products. Operations may appear to be less glamorous 

than the other primary activities, but it offers an opportunity 

to be innovative and add significant value for the customer. An 

innovative process in steel manufacturing, use of high density 

metal alloy in auto parts, and providing feedback to engineer¬ 

ing and design professionals can lead to significant cost sav¬ 

ings as well as a high-quality product. 

Similar to the inbound, the outbound logistics involves effi¬ 

ciently dispatching finished products and services out of opera¬ 

tions to the customers. Often, an investment in one channel 

can lead to payoff in both inbound and outbound logistics. Auto¬ 

mated Teller Machines (ATM), designed to facilitate outbound 

logistics (dispensing cash), also facilitate inbound activity 

(deposits). Similarly, an online travel reservation system can 

help a customer locate an appropriate flight (inbound logistics) 

and in the end deliver an electronic ticket (outbound logistics). 

Marketing and sales can offer significant opportunities for 

IT investment payoff. Targeted advertising and market 

research, developing sales leads, and managing customer rela¬ 

tionships are some examples of IT-based initiatives.8 A con¬ 

tract modeling system for Trinity Health’s hospitals helps 

determine the profitability of their contracts with insurance 

companies. Trinity Health managers use historical data along 

with the modeling system to assess the expected costs of a 

potential contract before they bid.9 McDonald’s analyzes the 

sales data gathered each day through a Decision Support Sys¬ 

tem (DSS) to learn what product lines are selling better than 

others. Its marketing managers then assess the effectiveness of 

advertising campaigns and plan for new marketing efforts. 

8. R. Kohli and J.N.D. Gupta, “Strategic Application of Organizational Data 

through Customer Relational Databases,” Journal of Systems Manage¬ 

ment, 44 (1993): 22-41. 

9. S. Devaraj and R. Kohli, “Information Technology Payoff in the Health¬ 

care Industry: A Longitudinal Study,” Journal of Management Informa¬ 

tion Systems, 16 (2000): 39-64. 
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Standing by the product and providing after-sales service 

has always been valued by customers. However, the escalating 

cost of personalized service has kept many businesses from 

delivering at expected service levels. However, this is where an 

organization has a great potential for winning and keeping cus¬ 

tomers. While there is no substitute for personalized service, 

IT investment in customer relationship management (CRM) 

systems can help identify the problem, match the skills of the 

person providing the service, and schedule the service. Otis 

Elevators, through their remote monitoring of elevators, can 

test, diagnose, and even fix a problem. In addition, the com¬ 

pany can schedule a technician to arrive at the location at the 

same time a spare part arrives by overnight delivery. 

A company’s activities are frequently just as important as 

its primary business activities for delivering value to the cus¬ 

tomer. In the support role these activities facilitate the opera¬ 

tion of primary activities. The corporate IT infrastructure 

involves the free flow of data to carry on business activities. A 

corporate-wide email and appointment scheduling system is 

supported by a sound IT infrastructure. KPMG’s Shadow Part¬ 

ner provides access to corporate “knowledge” from a client’s 

site so that a consultant can take advantage of the resources 

available throughout the organization. Similarly, AT&T 

reduced office space costs by providing “virtual offices” to its 

employees who spent much of their time traveling. A virtual 

office consists of an electronic infrastructure with capabilities 

for voice mail, email, and fax, allowing access to corporate 

databases from anywhere in the world. Without an effective IT 

infrastructure, such widespread access is difficult to achieve. 

Similarly, human resources management (HRM) facilities 

support the activities of recruiting and retaining good people. 

Training, certification, and recognition help keep employees 

motivated to serve the organization well. Technology develop¬ 

ment is an activity that can have long lags in payoff. However, 

it is crucial for organizations to stay current with new technol¬ 

ogies and to introduce them into business operations after 

they have been tested. Finally, the procurement, as a second¬ 

ary activity, is like housework. You don’t see it until it is not 

done. When procurement fails to get the needed parts or mate- 
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rials, everything can come to a standstill. In highly competi¬ 

tive markets, the procurement services group is a strategic 

partner at the planning table. When the profit margins are 

thin, an effective procurement function can contract for favor¬ 

able pricing and stable delivery of goods and services. 

Having assessed the SWOT of the organization and identi¬ 

fied areas of strategic opportunity, we need to understand how 

we are going to measure the payoff. This includes understand¬ 

ing where to look for the impact of strategic investment, iden¬ 

tify the IT, and conduct due diligence. 

What To Lddk For 

Recent research10 has shown that the impact of IT invest¬ 

ment is not always evident in the profitability of the firm. This 

may have contributed to the controversy over the productivity 

paradox. Instead, the payoff can be reflected in other ways 

such as higher efficiency or increased customer value. For var¬ 

ious reasons, these gains may not appear in the bottom line of 

the firm. How can a company be more productive and not 

increase profitability? How can a company not see gains in its 

profitability when it has satisfied customers? 

Lorin Hitt of the Wharton School at the University of Penn¬ 

sylvania and Erik Brynjolfsson of the Massachusetts Institute of 

Technology found that IT has increased productivity and cre¬ 

ated substantial value for consumers. However, they did not 

find evidence that these benefits have resulted in significantly 

higher profitability. In other words, Hitt and Brynjolfsson find 

that there is no inherent contradiction between increased pro¬ 

ductivity, increased consumer value, and unchanged business 

profitability, because in competitive industries businesses may 

pass on the savings from improved productivity to their cus- 

10. L. M. Hitt, and E. Brynjolfsson, “Productivity, Business Profitability, and 

Consumer Surplus: Three Different Measures of Information Technol¬ 

ogy Value,” MIS Quarterly, 20 (1996): 121-142. 
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tomers. An understanding of how and whom technology is 

likely to affect will lead to useful metrics of IT payoff. 

Connecting the Ddts 

With the understanding of the market and the opportuni¬ 

ties within, organizations develop a strategy to exploit market 

opportunities. The strategy takes into account the enabling 

technologies. Finally, prior to placing the strategy into action, 

organizations should conduct due diligence. We will discuss 

enabling technologies and techniques used to conduct due dil¬ 

igence in greater detail in later chapters. 



Failure 
Analyses 

“Failure is only the opportunity to begin again 

more intelligently. ” 

—Henry Ford 

□ ur earlier discussion on the IT paradox presented the 

case advanced by some analysts and commentators that IT 

investments do not return their value to a company in the 

form of a measurable payoff. The mere fact that there was no 

measurable payoff does not imply an IT failure because the 

objective of IT investment might be to protect market share or 

avoid legal exposure. 

On an anecdotal level, the examples of IT failures are 

plenty. Oftentimes, failures are very valuable teachers—teach¬ 

ing in a manner deeper and more lasting than if the project 

was a breeze-through success. This chapter is about looking at 

lessons of IT project failures in other organizations and learn¬ 

ing from them. 

31 
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Timing is Everything 

The timing of the IT implementation decision is one of the 

critical factors that affects the success or failure of a project. 

Sometimes, just pushing back the implementation by a week 

might have had very different consequences. Case in point: 

Whirlpool Corporation’s implementation of an SAP ERP sys¬ 

tem. According to SAP AG officials,* 1 Whirlpool should have 

delayed the “go-live” date by a week knowing that certain red 

flags had been raised. The red flags involved two batch-pro- 

cessing transactions that were taking a long time to feed into 

the decision support database and the customer service sys¬ 

tem. However, Whirlpool wanted to take advantage of the hol¬ 

iday weekend and kick off the implementation before the end 

of the year, and went ahead with the implementation. The 

rest, as they say, is history. The result was a shipping system 

that went completely awry and had shipments sitting in ware¬ 

houses with some stores having to wait six to eight weeks 

before receiving their shipment. The lesson learned is that it 

is much more important to have a complete product than to 

be on schedule, especially in light of red flags observed. This 

is pertinent advice because we see many projects go live with 

red flags. 

Unrealistic Expectations 

Another factor relates to top management’s belief about 

the extent to which the system and people can perform to 

carry through a project of mammoth proportions. This is espe¬ 

cially true in times when every move seems to be a good move, 

for example, in the “dotcom era.” CIO magazine2 presented a 

detailed report of a company called Close Gall (a pseudonym 

to protect the identity of the company) that fell victim due to 

1. Stacey Collett. ComputerWorld, 8 November 1999. 

2. Lauren Gibbons Paul. “Anatomy of a Failure,” CIO magazine, 15 
November 1997. 
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the CEO’s unrealistic expectations. Close Call was in the busi¬ 

ness of telemarketing and catalog sales. The CEO wanted to 

implement a data warehouse that would fully integrate the 

various call centers. The lure of integrated data flow and data 

on demand was too much to resist. However, the CEO believed 

that getting the data warehouse up and running in 3-4 months 

was just a matter of “getting the right people for the job.” The 

Information Systems (IS) department was already stretched 

and, therefore, outside help was sought. The expectations, 

with regard to resources as well as time required, were very 

unrealistic. After the pilot project turned out to be a debacle, 

the entire data warehousing project was canceled. While the 

initial budget slated was for $250,000, the team spent nearly 

$750,000. Half of Close Call’s IS staff quit their jobs after the 

project. The company’s stock price lost more than two-thirds 

of its value during the period. The reason for the failure, as 

stated by a consultant for Close Call, was because they 

attempted too many technology projects at the same time, a 

case of biting off more than they could chew. The lesson, in 

this case, is to set realistic expectations of IT implementa¬ 

tions. A cross-functional team might provide a more balanced 

outlook and serve to temper expectations. 

Management Support 

Top management’s support is critical for projects to be suc¬ 

cessful. However, in large organizations spread across the globe, 

it is easy to lose sight of this factor. CIO reports the case of a 

company that lost 50% of its market capitalization due to top 

management’s failure to implement a global information tech¬ 

nology strategy. The failure cost the company approximately 

$500 million dollars at a time when most established companies 

were demonstrating strong gains on Wall Street. The company 

was a market leader in the industrial services business, with 

3. James M. Spitze. “Inside a Global Systems Failure,” CIO magazine, 1 

February 2001. 
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offices in almost all developed countries. There were several IT 

issues that were the cause for a lot of agony and that also 

affected the bottom line. First, customer queries on order status 

took several days to respond compared to only a few minutes 

the competition needed to accomplish the same task. Second, 

orders from a single customer with locations in different coun¬ 

tries were processed by separate systems. This created unnec¬ 

essary redundancies and made it difficult to provide an 

integrated statement to the customer. Finally, pricing was 

extremely complex. Often, a service that was customized was 

far less profitable than expected. 

A globally accessible, up-to-date information system was 

planned that would replace the legacy systems that were the 

cause of the company’s problems. Despite the development of 

a detailed plan to address these problems, there was no buy-in 

from executives in the various divisions across the globe. The 

lesson learned is one that we emphasize later in the book as 

well: top management support and buy-in can often be the 

critical difference between successful IT implementations and 

the others. 

Explicit Payoff Metrics 

Many IT implementations are decided on the intuition of 

top management. While intuition and “gut feeling” are manag¬ 

ers’ best friends, they have to be backed by objective analyses 

and metrics if the project is to be a success. In the example of 

the telemarketing and catalog sales company called Close Call 

(discussed previously), another crucial mistake was the lack of 

clear objectives during prelaunch of the data warehousing sys¬ 

tem. Explicitly outlined objectives serve two vital functions. 

First, they help in the development of feasibility studies to 

ascertain the realistic costs and benefits from the implementa¬ 

tion. As discussed above, many times the cause for IT failure is 

unrealistic expectations. This step will lend some objectivity to 

this process and thereby temper overly optimistic (or even pes¬ 

simistic) viewpoints. Second, the establishment of prelaunch 
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metrics will help identify the contingencies involved, as well as 

aid in getting the “buy-in” from different groups. Another good 

practice might be to do an iterative rollout. That is, specify that 

partial functionality will be provided by a certain date, followed 

by additional functionality at a later date, and so on. 

Infrastructure 

Technology strategy failures can be either management 

failures or technology failures. Mail Boxes Etc. (MBE) exempli¬ 

fies the case of grand strategy but the failure of technology.4 

MBE launched an Internet-based shipping system called iShip 

that was the brainchild of MBE President and GEO Jim H. 

Amos, Jr. The aim was to position MBE as the preferred ship¬ 

ping partner for e-tailers. The infrastructure comprised build¬ 

ing a satellite network to connect the 3,500 domestic 

franchises with corporate systems, an Internet-based point-of- 

sale system and the iShip manifest system. The system would 

only require the phone number of returning customers and 

would be able to recall all the customer information, including 

recipient information. This, it was hoped, would make the cus¬ 

tomer feel very special and make life easier for the customer 

by not requiring address information during repeat visits. 

While it was a well-intended technology strategy, the infra¬ 

structure did not work as planned. Connections to the remote 

computer system were very difficult to establish and, even 

when successful, were very slow. Part of the problem was that 

the satellite hookup was slow even compared to cable modem 

technology. Indeed, many MBE franchisers went back to a 

decade-old DOS-based system to enter orders rather than the 

Internet-based iShip system. 

Another illustrative example is that of Furniture.com,5 

whose executives promised shoppers 24-hour browsing as well 

as a six- to eight-week delivery time on everything from table 

4. Darwin, May 2001. 

5. Stephanie Overby, “Survivor III,” CIO magazine, 1 May 2001. 
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lamps to 10-piece bedroom ensembles. The first part of the 

plan went very well—that of attracting more customers. The 

site attracted about 1 million users a month. However, while 

executives of Furniture.com buil,t its brand name at an aston¬ 

ishing pace, they neglected to create the infrastructure to sup¬ 

port it. Customer complaints filed with the Better Business 

Bureau in Worcester, Massachusetts, jumped from 1 in 1999 to 

149 in 2000. Most complaints were delivery problems, followed 

by product quality and bill disputes. Why did this happen? The 

company did not create an appropriate infrastructure that 

would factor in the logistics and costs of shipping such a bulky 

commodity across the country. Besides, they did not have a 

platform that would track the orders. The company closed its 

doors on November 6, 2000, and filed for bankruptcy. The 

company was done in by promises to customers that its infra¬ 

structure could not allow it to keep, such as the six- to eight- 

week shipping time, free delivery, free returns, and so on. 

According to David Pyke, Professor at Dartmouth’s Amos Tuck 

School of Business Administration,* * * * * 6 while free shipping and 

returns, low prices, and lots of variety could make customers 

happy if the promises were fulfilled, the company could not 

make money like that. 

Are You Ready for Integration? 

uIf you’re not careful, the dream of information integration 

can turn into a nightmare. ” 

—Thomas H. Davenport7 

The promise of many recent technology implementations 

is that of a unified front, a single data warehouse, information 

integration—all phrases to suggest that life will be a lot simpler 

through integration. In fact, at the heart of every enterprise 

6. Stephanie Overby, “Survivor III,” CIO magazine, 1 May 2001. 

7. Thomas H. Davenport, “Putting the Enterprise into the Enterprise Sys¬ 

tem, ’’Harvard Business Review, 1 July 1998. 
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resource planning system is the notion of integrating the vari¬ 

ous functions within an organization. 

If integration comes with all the touted benefits, then 

where is the danger in integration? Integration comes at a 

cost. By costs, we don’t just mean financial costs. In ERP 

implementations, these might be the costs of not having a cer¬ 

tain kind of customization that we were used to. These might 

be the costs of having the business be dictated by the logic of 

an overarching integrated ERP system. These might be the 

costs of certain local systems not being able to talk to the cen¬ 

trally integrated system. 

Industry analysts claim Hershey’s experience with ERP is a 

classic example of the problems associated with integration of 

various packages.8 Hershey implemented a wide-ranging array 

of SAP AGs ERP modules simultaneously with companion 

packages. These included a planning and scheduling package 

developed by Manugistics as well as a pricing promotions 

package developed by Siebel Systems. The challenge was to 

integrate the three disparate systems seamlessly. That’s no 

easy task, by any measure. The integrated system was imple¬ 

mented in July 1999, when retailers began ordering for back- 

to-school and Halloween sales. While Hershey’s plants contin¬ 

ued to churn out Kisses and candy bars, the inventories were 

piling up in the warehouses instead of on store shelves. Prod¬ 

uct inventories were up by 29% compared to previous year’s 

levels due to order processing problems arising from the 

implementation of the new system. By mid-September the 

company said that the new system was causing delays in ship¬ 

ments and deliveries of incomplete orders. By November, Her¬ 

shey announced a 19% drop in third-quarter profits when GEO 

Kenneth Wolfe said that system fixes were taking longer than 

expected and requiring more extensive changes. Eventually, 

after a series of fixes to the ERP system as well as a revamped 

distribution facility, Hershey made sure that the problem did 

not recur the next year. 

8. Craig Stedman. Computerworld, 1 November 1999. 
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Training 

Training is often treated as a stepchild of an information 

system implementation process. “It is surprising that compa¬ 

nies spend millions of dollars on hardware and software, but 

assume that the system will work by itself,” says Dave 

Piotrowski, an executive with an e-business company. They 

assume that if the system is implemented well, the users will 

learn how to use it. On the contrary, many systems that fail 

within a few weeks of implementation do so because few peo¬ 

ple know how to use it. Organizations should identify users, 

schedule trainers, determine location, and conduct training as 

part of the project plan. Training should utilize actual data and 

business scenarios and coincide with users’ ability to put 

training into practice immediately upon returning to their 

jobs. Organizations should utilize consulting resources for 

training and knowledge transfer. Often, outside consultants 

depart after a “successful” implementation and leave the sys¬ 

tem to the users who are not equipped to carry out daily busi¬ 

ness activities using the new system, let alone troubleshoot 

any problems that might arise. 

In this chapter, we have outlined what we believe are “crit¬ 

ical” contributors for many IT implementation failures and 

juxtaposed them with examples of businesses that we have 

observed in the last 2 years that were exposed to these factors. 

At this point, it may also be useful to rethink the implicit 

assumptions of the productivity paradox debate. What about 

those cases in which there is no financial payoff from IT? Are 

we right in labeling these as failures? The IT investment objec¬ 

tives of a firm can be defensive, such as to protect market 

share or to avoid legal exposure. For example, the recent 

reductions in revenue in the healthcare industry have brought 

significant new investment in IT. Given the competitive mar¬ 

ketplace and shrinking reimbursement for services, many 

healthcare organizations will consider IT payoff as positive if 

their losses are curtailed. We see a similar challenge to reach a 

financial break-even point in the U.S. steel industry due to fall¬ 

ing prices in the world market and not necessarily due to any 
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failure of technology. Similarly, technology investment as pro¬ 

tection from a potential loss can also lead to an ostensible lack 

of IT payoff. A recent example of IT investment for legal pro¬ 

tection is the Year 2000 (Y2K) project. The Y2K investment 

added very little to the firms’ competitiveness but protected 

them from potential legal exposure. There is also evidence 

that IT may not always lead to improved profitability, rather, it 

may manifest itself in improved efficiency or consumer value.9 

Therefore, many situations on the surface might appear to 

lack payoff, however, by delving deeper we may realize that 

the payoff was in another area, or maybe just the fact that the 

business survived while much of the competition fell on the 

wayside. Also, on many occasions, there might not have been 

a benefit to the organization but benefits may have been 

passed on to the customer. These are all cases where really 

there was a payoff from IT. 

9. Hitt, L., and E. Brynjolfsson, “Productivity, Business Profitability, and 

Consumer Surplus: Three Different Measures of Information Technol¬ 

ogy Value, ”MIS Quarterly, 20 (1995): 121-142. 
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A Process 

Perspective 

M ismeasurement of the IT payoff is often seen as one 

of the culprits for spawning the productivity paradox. Experts 

believe that many payoff studies have used inappropriate mea¬ 

sures or applied blunt tools to measure the impact of IT. Our 

own analysis indicates that there is great diversity of measure¬ 

ment tools applied in past IT payoff studies.1 

The issue of (mis)measurement breaks down into two pri¬ 

mary camps. First, those who believe that the payoff from IT 

investment should be measured by the change in the outcome, 

such as higher sales, greater market share, or reduced costs. 

This is called the variance approach. In the second approach, 

1. R. Kohli and S. Devaraj, “Measuring Information Technology Payoff: A 

Meta-Analysis of Structural Variables in Firm Level Empirical 

Research,” Working Paper, University of Notre Dame, 2000. 

41 



The IT Payoff 

called the process approach, IT investment is measured 

through the process of IT’s use in creating the outcomes. 

While both camps are interested in measuring payoff, the pro¬ 

cess approach says that the payoff should be measured by 

intermediate steps such as creating proper IT assets and their 

impact on business processes before their impact on the orga¬ 

nization. We’ll discuss the variety of tools in a later chapter; 

however, here we discuss these two basic payoff measurement 

approaches, each proposed by a theory. 

Let’s Talk Theory 

Variance theory proposes that in measuring IT payoff we 

should look for conditions that are “necessary” and “suffi¬ 

cient.” Necessary conditions are those that are required for 

the payoff to happen. Sufficient conditions are those that 

explain most IT variances in payoff. Once we identify these 

conditions, we look for the difference in payoff as those condi¬ 

tions change. For instance, when a corporation makes an IT 

investment in the implementation of an EDI system and the 

necessary employee training, the payoff outcome is measured 

in dollars of net profit, while EDI implementation and training 

are the two conditions assumed to affect net profit. 

The variance theory proposes that we examine the change, 

or variance, between net profit before the investment with the 

EDI implementation and training after the investment, after 

controlling other factors such as unit sales, seasonal adjust¬ 

ments, and general economic conditions, which can also influ¬ 

ence net profit. Most past studies in the literature have applied 

the variance theory and statistically examined such variance. 

In the above example, the variance theory approach considers 

both technology investment and training as necessary and suf¬ 

ficient conditions for causing a change in net profit. 

On the other hand, the process theory proposes that we 

examine how the investment is made and the sequence of 

events that lead to the change in net profit. It works on the 

assumption that while we know the “necessary” conditions 
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(such as EDI implementation and training) required to 

achieve an IT payoff, we need to ascertain if those conditions 

are “sufficient.” Net profit may also be affected by changes 

made by partnering organizations to ensure that accurate data 

are captured. In other words, the process of IT investment 

may consist of several factors, including some that are 

unknown or not easily quantifiable, and can facilitate or 
hinder the eventual payoff. 

Advantages df Variance and 

Process Approaches 

The advantage of the variance approach is that it is based 

in statistically rigorous methods to assess the impact. It also 

provides the quantitative models for forecasting the impact of 

IT investment and the resulting payoff. Quantitative models of 

the variance theory also advance theory by establishing a 

mathematical relationship between variables as well as the 

size of the effect—that is, it examines how net profit varies 

when the investment level increases by 10%. The variance 

approach is well suited for a large sample size (e.g., greater 

than 50 data points) of survey-based or economic analyses 

where IT investment effects at the industry- or economy-level 

need to be assessed. 

On the other hand, if the focus of the payoff examination is 

one company or a small number of organizations, the process 

approach is better suited to provide a detailed case-based anal¬ 

ysis. Such analysis enables studying the context of the IT 

investment, the expectation for its success, and other, less 

obvious factors that might influence the outcome. For 

instance, we know that internal political alliances have a bear¬ 

ing on what projects get priority within organizations, and 

therefore the necessary resources for implementation. 

Although not formally communicated, political pressures often 

influence the outcome of IT-based initiatives, something that 

is more likely to be discovered in the examination of IT assets 

created and IT impacts in the process-based case study. Unless 
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this was a predefined variable, variance-based approaches are 

likely to miss this “sufficient” condition of IT payoff. 

Another advantage of the process approach is seen in cases 

when there is little or no payoff observed. A variance approach 

might indicate that there was no payoff from the investment 

but provides no further clues, whereas a process approach 

might possibly identify at what point in the process there was 

a misfit or misdirection. As was illustrated in Chapter 4 (Fail¬ 

ure Analysis), learning about the causes of failures will 

improve the chances of success for future initiatives. 

Process approaches are also useful for understanding the 

causality linkage in IT spending. For example, the reason for 

the organization’s increased IT spending can be to protect a 

losing market share, or the past mismanagement of IT result¬ 

ing in the loss of market share. Given that variance-based 

analysis does not differentiate between the order of events, the 

process approach can establish a sequence of events to deter¬ 

mine an appropriate action. 

Process Approach: A Discussion 

Soh and Markus summarize the differences between the two 

approaches and build upon past frameworks that implicitly pro¬ 

pose using the process approach in measuring IT payoff.2 Based 

upon the findings, they suggest that IT expenditures combined 

with proper management create IT assets, the appropriate use 

of which leads to IT impacts (Figure 5.1). It is only after such IT 

impacts are realized that one should expect payoff to the orga¬ 

nization. Consider the creation of assets and the subsequent 

use of IT assets as stewarding the IT benefits to the next step in 

the organizational value process. The impact of IT investment 

on organizational performance, however, is contingent upon the 

competitive dynamics of the industry and the organization’s 

2. G. Soh and M. Markus, “How IT Creates Business Value: A Process The¬ 

ory Synthesis,” Proceedings of the Sixteenth International Conference 

on Information Systems, (1995): 29-41. 
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FIGURE 5.1 Process approach to IT organizational impact. Source: Soh and Markus (1995). 

position in the marketplace. For instance, due to the competi¬ 

tive nature of the industry, gains resulting from improved pro¬ 

cesses and technology in the personal computer industry are 

generally passed on to the end-customer through lower prices. 

As illustrated in the next section, the process approach 

opens up the “black-box” of IT investment-payoff linkage and 

enables us to understand the importance of complementary 

investments made to ensure successful IT investment. 

It is not our intention to imply that the variance approach 

cannot examine each of the steps listed in the discussion 

above. Given a valid and consistent set of metrics, the vari¬ 

ance approach can be quite effective. However, until we get to 

a point where we know what these complementary invest¬ 

ments are, and how best to measure them, the process 

approach offers an effective means to examine the IT payoff 

issue. Soh and Markus’s assets-impacts framework also serves 

as a checklist to ensure that the steps are understood and 

dealt with in seeing the IT investment through to its conclu¬ 

sion. Now that we understand the benefits of the variance and 

process approaches to IT payoff, let us examine a scenario 

where the process approach was applied. 
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Prdcess Approach: An Application 

Business process reengineering (BPR) was the wave of the 

1990s when most companies invested significant amounts of 

resources in redesigning the processes and the way they do 

business. These processes ranged from customer relationship 

management to order fulfillment, from designing aircraft parts 

to dissemination of information within the organization. 

Examples of BPR’s spectacular success in improving processes 

include enormous improvements in the accounts payable pro¬ 

cess at Ford Motor Company3 and CIGNA Corporation’s suc¬ 

cess in improving customer service and quality while reducing 

operating expenses.4 

However, there have been as many cases of BPR not fulfill¬ 

ing initial expectations. So, the question remains, Does BPR 

benefit the organization? In studying this question, Kohli and 

Hoadley, at the Lattanze Center for Information Studies in 

Baltimore, began a study in 1995 to understand how organiza¬ 

tions measured BPR outcomes.5 They surveyed about 200 

companies that had conducted BPR. However, the survey 

approach fell short of accomplishing the goal. The reasons: 

First, companies defined BPR in different ways ranging from 

incremental improvement to radical change in the process, 

therefore, an apples-to-apples comparison could not be made. 

Second, the expectations from BPR results varied significantly 

within organizations, therefore, what was success in one orga¬ 

nization could be considered a failure in another. Third, the 

metrics for measurement varied vastly among processes and 

organizations, ranging from measuring customer satisfaction 

to return on investment (ROI) to reduction in cycle time. It 

3. Michael Hammer and James Ghampy, Reengineering the Corporation: A 

Manifesto for Business Revolution. (New York: Harper Business, 1993). 

4. J.R. Caron, S.L. Jarvenpaa, and D.B. Stoddard, “Business Reengineering 

At Cigna-Corporation—Experiences and Lessons Learned From the 1st 

5 Years,” MIS Quarterly, 18 (1994): 233-250. 

5. R. Kohli and E. Hoadley, “Towards Developing a Framework for Measur¬ 

ing Organizational Impact of IT- Enabled BPR: Case Studies of Three 

Firms.” Working Paper University of Notre Dame, 2000. 
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was clear that when there are no clear definitions of the target 

metrics, the variance approach would fall short. 

This is where the process approach came in. Three organi¬ 

zations were then selected to study the “process” of measuring 

BPR. The results from the process approach indicated that 

firms that focused on one of the objectives—improving produc¬ 

tivity, increasing profitability, or providing customer value— 

were more likely to see BPR benefits to the organization. 

Another finding was that when firms treated BPR as a black 

box, the results were often based on faith rather than fact. 

Therefore, firms that methodically examined the process of 

BPR experienced expected gains. Third, process owners tried 

to maximize the local payoff from BPR, without regard for the 

overall impact on the firm. Due in part by the reward and rec¬ 

ognition systems, in some cases the improvement in one pro¬ 

cess came at the detriment of another process. The process 

approach revealed instances in which assets for creating signif¬ 

icant BPR were created, and did indeed add value at the pro¬ 

cess level, yet the impact on the organization was negligible. 

For instance, a state-of-the-art order entry system ensured that 

the orders were taken accurately and efficiently and then for¬ 

warded to the order-fulfillment division. While the order-entry 

system demonstrated significant improvements in the speed of 

order taking, the organization did not benefit much because 

those orders would simply wait in the queue for fulfillment. 

Now it took the order fulfillment function more time to sort the 

queued orders and increased the number of errors. 

Combining Process and Variance 

Approaches 

There is no reason why the process and variance 

approaches cannot be combined to blend the strengths of the 

two approaches. In fact, some experts have proposed and done 

just that. In a remarkably well-executed study, Tridas Mukho- 

padhyay and his colleagues at Carnegie-Mellon University 

examined the payoff from implementing EDI at the Chrysler 
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Corporation.6 The study estimated the dollar benefits of 

improved information exchanges between Chrysler and its 

suppliers, resulting from the use of EDI. Applying the process 

approach, they examined how Chrysler shared information 

with its suppliers to achieve reduced inventory levels. As with 

the above BPR example, Mukhopadhyay and his colleagues 

were concerned whether inventory reduction was achieved at 

the cost of higher transportation costs between Chrysler and 

its suppliers. Following the identification of this issue using 

the process approach, they collected and analyzed premium 

freight in addition to regular transportation and inventory 

costs through the variance approach, thereby accounting for 

the true improvement. 

Anitesh Barua and his colleagues at the University of Texas 

at Austin refer to a similar approach at the two-stage model 

through which intermediate variables at the application level 

can be studied, prior to the impact at the firm level.7 They also 

suggest that the process approach in measuring IT payoff 

becomes more meaningful when combined with the comple¬ 

mentary intermediate variables.8 BPR is also one of the com¬ 

plementary initiatives facilitating IT payoff. In our own 

research we have found support for this argument. We found 

that although proper IT investment is likely to pay off, its 

impact is enhanced when the investment is complemented 

with carefully planned BPR.9 We found that BPR played a role 

in not just amplification of IT’s impact on profitability but also 
on the quality of the services. 

6. T. Mukhopadhyay, S. Kekre, and S. Kalathur, “Business Value of Infor¬ 

mation Technology—A Study of Electronic Data Interchange,” MIS 
Quarterly, 19 (1995): 137-156. 

7. A. Barua, C.H. Kriebel, and T. Mukhopadhyay, “Information Technolo¬ 

gies and Business Value—An Analytic and Empirical-Investigation,” 
Information Systems Research, 6 (1995): 3-23. 

8. A. Barua, G.H.S. Lee, and A. B. Whinston, “The calculus of Reengineer¬ 

ing,” Information Systems Research, 7 (1996): 409-428. 

9. S. Devaraj and R. Kohli, “Information Technology Payoff in the Health¬ 

care Industry: A Longitudinal Study,” Journal of Management Informa¬ 
tion Systems, 16 (2000): 41-67. 
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Barua argues that much of the literature has focused upon 

doing the BPR “right,” as opposed to doing the “right” BPR. 

The “right” BPR includes investing in and tracking the right 

intermediate variables such as customer lead times and satis¬ 

faction, and percentage of rework, which in turn will improve 

the bottom-line. 

So what is the benefit of learning about the process and 

variance theories in the IT payoff context? When would one 

approach be more appropriate? The benefit of understanding 

these approaches is to decide how to measure the payoff so 

that true benefits can be measured. You may be measuring 

metrics that are not impacted by the IT investment, or mea¬ 

suring too soon and before the impacts have manifested. Con¬ 

versely, measuring processes that show impact but do not 

benefit the organization can be a waste of time. 

If the IT investment is a one-time investment, such as that 

in the Year 2000 (Y2K) testing, the variance approach can be 

best in assessing the payoff. Either the investment in IT paid off 

or it did not. However, if the investment is ongoing or is to 

improve past IT investment, it may be useful to know what 

conditions facilitate or hinder the payoff. These conditions 

could be cross-functional training, greater integration with 

other information systems, or easy-to-use computer interfaces. 

Summary 

In summary, the path to IT investment has to be clearly 

understood before it can be determined what data are col¬ 

lected and analyzed. You should not hesitate to scrutinize the 

details of the IT investment process by asking the following 

questions: 

1. What factors lead to the IT investment? 

2. What assumptions were used prior to the investment? 

3. What was the working relationship among the respon¬ 

sible people? 

4. Were measures of success outlined? 

5. What assets were created? 
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6. What complementary changes in training, rewards, 

reporting, and so on, were made? 

7. What intermediate variables were affected? 

8. How were the intermediate variables linked to the 

organizational impact? 

9. Was there an impact at the intermediate level? 

10. Were there competitive factors that affected the impact 

at the organizational level? 

Through the process approach, we can expect to find if the 

investment was proper, if the assets were used appropriately, 

and if the organization experienced an improvement. If this 

were to be the case, was the improvement in productivity, prof¬ 

itability, or customer value? However, the process approach 

will not resolve all payoff issues and neither will it improve the 

IT payoff on its own. The payoff depends upon the complimen- 

tarity of activities and assets. These complementary activities 

and assets include providing people with appropriate skills, 

training, reward mechanisms, physical infrastructure, suitable 

technology, software, timely and useful communications, set¬ 

ting up proper procedures and policies, a well thought-out 

strategy, and directed application of these efforts. 

It is clear that the traditional return-based financial mea¬ 

sures are just one of the criteria by which IT payoff can be 

measured. The process approach unearths the rest of the cri¬ 

teria through which true payoff can be measured in a balanced 

manner by accounting for other outcomes, albeit many even¬ 

tually affect the financial bottom line. Along these lines, 

Kaplan and Norton at Harvard University have developed a 

balanced scorecard (BSC) approach to measuring organiza¬ 

tional performance. The next chapter discusses the BSC 
approach. 



Technology 

Payoff Metrics 

Balanced 

Multiple 

D BJECTIVES 

“When you can measure what you are speaking 

about, and express it in numbers, you know 

something about it, but when you cannot 

measure it, your knowledge is of a meager 

and unsatisfactory kind. ” 

—Lord Kelvin 

What is a metric? Metric is a term that relates to mea¬ 

surement. The objectives of establishing metrics are for track¬ 

ing and evaluating performance, benchmarking, feedback, and 

organizational improvement. Measures can be ROI on a new 

decision support system or the number of lines of error-free 

code for an IT solutions provider. Very simply, it is a charac¬ 

teristic of a system, organization, or process that can be mea¬ 

sured and expressed in numbers. The two broad categories of 

IT metrics are financial metrics and operational metrics. 

Financial metrics are driven by costs and have tradition¬ 

ally been the focus of the accounting and financial functions in 

any organization. Operational metrics, on the other hand, cap¬ 

ture performance related to the core functions of the organiza¬ 

tion. For example, for a healthcare organization the financial 

metrics might be patient revenue, net income, gross income, 

51 



52 The IT Payoff 

and so on, while operational metrics for a cardiac IGU might 

be number of procedures, length-of-stay of patients, mortality, 

customer satisfaction, and so on. In a manufacturing context, 

the financials are typically cost numbers for various catego¬ 

ries, while the operational metrics might be number of pro¬ 

duction runs (flexibility), rejection and rework rate (quality), 

and parts per hour (efficiency). These measures are the focus 

of the functional managers and supervisors. In reality, manag¬ 

ers monitor both financial and operational metrics to feel the 

pulse of the organization. 

We often find a managerial preoccupation with tangible 

measures such as cash flows, ROI, and so on, and that these 

measures play a dominant role in the selection or retention of 

technologies. Many a discussion on justification of technology 

is centered around these tangibles. Just because the intangi¬ 

bles are more difficult to get around, it does not downplay 

their role. Many times, an application service delivers no real 

profit, but serves other, less tangible values such as keeping up 

with similar services offered by competitors, providing cus¬ 

tomer relations value, and so on. Also, in many instances, the 

only advantage of a new technology might be the flexibility to 

manufacture a broader range of products down the road. So, 

does this mean that we should not invest in this technology 

since it provides no obvious improvement in ROI over an 

existing technology? Certainly not. The type of environment 

and competition should be examined, and if the likelihood of 

product innovation is very real in the next few years, then it 

makes absolute sense to make the investment in the technol¬ 

ogy that provides the flexibility to expand the product line, 

even if the potential is not fully exploited today. Other intangi¬ 

ble measures include quality, responsiveness, and innovation. 

While quality provides a benefit that might be difficult to 

quantify at first, we will outline techniques in later chapters of 

the book that will allow you to assess the impact of improved 

quality on financial performance of a company. Flexibility, on 

the other hand, is an option that a company may or may not 

want to exercise in the future. But, the knowledge that we 

have the ability to exercise this option is in itself a benefit 

from a technology that provides additional flexibility. Simi- 
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larly, the ability to respond quickly to changing customer 

demands or needs can help retain future business. 

Immediate versus Lagged Metrics 

One of the major reasons we are unable to detect payoff 

from IT is because we are looking at metrics at the wrong 

point in time. In other words, we are looking at immediate 

metrics. Consider the following example. A system of hospitals 

implements a new decision support system (DSS) that enables 

it to negotiate contracts more effectively. An assessment is 

undertaken of the benefits of the system. Investment in the 

DSS is weighed against the benefits in terms of the contracted 

amount for a given month for all the hospitals. Finding no pos¬ 

itive correlation, and in fact, a negative correlation, was a 

source of utmost concern for management. The IT department 

was having a difficult time justifying the investment in the DSS 

for no apparent benefit. The crux of the issue in this real-life 

situation is that immediate metrics were examined. A more 

detailed study of the situation suggested that negotiated con¬ 

tracts take about 2-3 months to show up on the financial 

statements. Since all the numbers for the justification analyses 

came from the financial statements, an examination of imme¬ 

diate metrics is certainly not going to show any benefits. In 

fact, further analysis conducted using time-lagged metrics 

revealed the actual benefit of using the DSS for contract nego¬ 

tiation.1 The analysis showed that there was indeed a positive 

correlation and that benefits from investing in IT were derived 

after a 3-month time lag. 

1. S. Devaraj and R. Kohli, “Information Technology Payoff in the Health¬ 

care Industry: A Longitudinal Study,” Journal of Management Informa¬ 

tion Systems, 16 (2000): 41-67. 
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Productivity, Profitability, and 

Customer Value 

In their award-winning study, Hitt and Brynjolffson2 pre¬ 

sented evidence that the payoff from IT need not always reveal 

itself in metrics that are related to productivity or profitability 

of the firm implementing the IT. Most all work prior to that had 

an extensive focus on measures that represented various forms 

of productivity or profitability. They demonstrated that many 

times benefits accrued by companies from IT implementations 

are passed on to the customers. Therefore, it was equally 

important to assess the value of the IT investment to custom¬ 

ers. The metrics that represent this third category have been 

largely ignored because they are external to the company. 

However, we should be careful to also acknowledge that every 

organization has multiple stakeholders, and that benefits from 

IT may be reaped by stakeholders outside the organization. 

While productivity, profitability, and customer value would 

be the first places to look for IT payoff, there are instances 

when payoff metrics go beyond these three dimensions. For 

example, IT implementation to counter the Y2K problem is an 

example where traditional metrics might not have yielded pos¬ 

itive payoff, however, significant IT investments were called 

for to shield against the possibility of a potential breakdown of 

the IT machinery. Another example of moving beyond tradi¬ 

tional metrics is the case of introduction of new technologies. 

Initial investments and efforts are geared toward protecting 

market share more than any kind of efficiency or profitability 

dimensions. Furthermore, due to competition for gaining cus¬ 

tomers, IT investments can lead to greater market share but 

reduced profits. Therefore, the traditional performance mea¬ 

sures may actually show a decline in profitability because of 

the additional expenses incurred to acquire new customers. 

2. L. Hitt and E. Brynjolfsson, “Productivity, Business Profitability, and 

Consumer Surplus: Three Different Measures of Information Technol¬ 

ogy Value,” MIS Quarterly, 20 (1995): 121-142. 
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Regardless of the spectrum of metrics chosen for examina¬ 

tion, there needs to be a balance between them—a balance that 

can be achieved through the balanced scorecard approach.3 

A Balanced and Inclusive Approach 

We advocate a balanced approach to determine the range of 

metrics to be tracked and monitored. While financial measures 

worked well during the industrial era to measure performance 

and gauge the leadership position of a company, this measure 

alone is not sufficient in today’s environment. To stay competi¬ 

tive, businesses today have to rely on a number of measures, 

including financial and operational measures. One of the ways 

of achieving this is the balanced scorecard. The balanced score- 

card is a set of critical factors that, when measured and man¬ 

aged properly, give companies a distinct competitive edge. It 

includes financial measures such as ROI and earnings per share 

(EPS) that tell the results of past actions. It ties the financial 

measures with operational measures for customer satisfaction, 

internal processes, and innovation and learning activities of the 

organization. By studying and managing operational measures, 

an organization can get a good notion of future financial perfor¬ 

mance. In that sense, an understanding of the balanced score- 

card enables us to appreciate the relationships between 

financial and operational metrics. 

The balanced scorecard helps managers view performance 

in several areas simultaneously. It makes managers focus on a 

small set of critical measures that most likely drive perfor¬ 

mance. The scorecard forces senior managers to consider all 

the important operational measures together and let them see 

if improvement in one area is achieved at the expense of 

another. The balanced scorecard allows senior managers to 

view their business from four important perspectives.4 

3. Robert S. Kaplan and David R Norton. “Putting the Balanced Scorecard 

to Work,” Harvard Business Review, (September-October 1993). 

4. Ibid. 
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■ How do we look to the customers? (customer perspective) 

■ At what must we excel? (internal perspective) 

■ How do we continue to improve and create value? 

(innovation and learning perspective) 

■ How do we look to the shareholders? (financial per¬ 

spective) 

By narrowing the number of measures used, the balanced 

scorecard avoids information overload while at the same time 

giving managers a short list of current and future performance. 

Numerous companies, such as Apple Computer and Advanced 

Micro Devices, have benefited from the use of balanced score- 

cards. Figure 6.1 shows an example of a balanced scorecard. 

Financial Perspective 

ROI 
ROA 
Profitability 
Stock price 

Customer Perspective 

Customer satisfaction 
Number of returning 

customers 
Customers referred by 

other customers 
Market share 

Internal Business 
Perspective 

Downtime 
Work in process 
Rework 
Cycle time 
Maintenance expenses 

Innovation and 
Learning Perspective 

% New products 
Number of patents 
Number of employee 

suggestions 
Revenue per employee 

FIGURE 6.1 An example of a balanced scorecard. 
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Customer Perspective 

Maintaining good relationships with customers is critical 

to a business’s survival. Even one customer with an unpleasant 

perspective or experience of the company can cost the com¬ 

pany several hundred customers. With the current ease in 

which information is transferred and through word of mouth, 

a company’s reputation can be hurt if it does not view itself 

through the eyes of the customers. 

Customers’ interests are generally assessed along four 

dimensions: time, quality, performance and service, and cost. 

The time between which the customer places an order to 

when the company actually ships the product has to be closely 

tracked by the company. Quality measures the product’s 

defect level as perceived by the customer. Performance and 

service measures relate to how the company’s products or ser¬ 

vices help in creating value to the customers. Costs are indica¬ 

tive of the internal efficiency of translating inputs into outputs 

or services. 

Customer satisfaction assumes even greater consequences in 

the context of new technology implementations. The literature 

on technology acceptance states that two perceptions of users 

that are of critical importance in satisfaction with any technology 

are: (1) What is the perceived ease-of-use of the technology? and 

(2) What is the perceived usefulness of the technology? The 

answer to both these questions can be assessed from customers 

and holds the key to user acceptance of technologies. Studies of 

online shopping have found strong evidence supporting this line 

of reasoning. 

Internal Business Perspective 

It is important for companies to know the areas or critical 

factors in which they have to excel to stay on top of the com¬ 

petition and to satisfy customer needs. The second dimension 

of the balanced scorecard gives managers an opportunity to 

focus on those internal operations that enable them to satisfy 

customer needs. The measures that reflect these internal 

operations are derived from the processes that have the great- 
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est impact on customer satisfaction, such as factors that affect 

delivery time, quality, and productivity. 

The irony, with regard to this category of measures, is that, 

while in most companies it is very likely that a host of opera¬ 

tional metrics are tracked, very little is actually achieved by 

way of these metrics in offering directions for improvement. 

We noticed that in one manufacturing plant, in excess of 80 

metrics were tracked, but were buried in reports that nobody 

read. Unless operational metrics are used to assess past and 

present directions, strategies, and goals for the future, compa¬ 

nies cannot benefit from using a balanced scorecard approach. 

Innovation and Learning 

Perspective 

The above two categories of measures of the balanced 

scorecard constitute areas that companies consider most 

important for competitive success. However, due to the chang¬ 

ing landscape of business, a company that was highly success¬ 

ful during one period may find that it has lost heavily to 

competition during the next. This is the reason why it is very 

important for companies to make continuous improvements 

to their existing products and processes while at the same 

time introducing new products and services with expanded 

capabilities. Innovation measures on the balanced scorecard 

address the company’s ability to develop and introduce new 

products rapidly. These new products might indeed constitute 

a significant part of future sales. Companies have to continu¬ 

ously improve and cannot rest on past achievements. Compa¬ 

nies can focus on two or three areas that have to be constantly 

improved and set out measures to monitor these areas. 

Innovation is the lifeblood of technology companies. 

Today, a company cannot rest on the laurels of past success. 

Change is a rule of business. Therefore, a technology such as a 

flexible manufacturing system that allows workers to work on 

innovations and changes easily must be recognized and fac¬ 

tored in the payoff equation. 



59 Chapter 6 • Technology Payoff Metrics 

Many managers believe that companies go through cycles 

of growth. They reach a plateau and have to determine what 

they have learned and what should be their next targets going 

forward. This sanity check needs to be done by companies, 

especially at times when growth bubbles burst and companies 

confront bearish conditions. It is a time to take stock, evaluate 

the past, and plan for the future. Network Appliance is a good 

example of a company that built its market from the ground 

up with an entirely new concept: a storage appliance. Now, at 

the pinnacle of their achievement, with a new market defined 

and the appliance concept moved from a radical idea to a 

mainstream approach to storage, the challenge to their prod¬ 

uct managers is taking the technology to the next level. 

Financial Perspective 

Since financial performance is a key factor in determining 

a company’s worth in the eyes of shareholders and other out¬ 

siders, senior managers have to be ever-mindful of the bottom 

line. Even if the above three scorecard measures indicate good 

performance, the ability of the company to translate opera¬ 

tional performance to improved financial performance is criti¬ 

cal. The drafters of the balanced scorecard need to lay out 

what would become of the excess capacity, improved cycle 

time, and other such improvements that might come about as 

a result of better operational performance. They should define 

measures that would capture any redundancies or wastage 

that would thereby lead to better financial performance. Com¬ 

panies should strive to show how improvements in quality, 

delivery, and innovation will translate into higher market 

share or better operating margins. For the balanced scorecard 

to be a success, companies should learn to make such explicit 

linkages between operations and finance. 

Final Thoughts gn the Balanced 

SCDRECARD 

The balanced scorecard enables a company to regulate its 

management processes and focuses the organization on imple¬ 

menting a long-term strategy. It provides senior managers with 
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a central framework around which they could revise, if need 

be, each piece of the company’s management systems. In the 

past, performance metrics have served primarily as control 

mechanisms, the scorecard emphasizing strategy and vision, 

not control. Due to constantly changing business conditions, 

the scorecard sets goals, but does not set out guidelines or 

behaviors needed to achieve those goals. By providing a dash¬ 

board of metrics that include financial, customer, internal pro¬ 

cess and innovation, and organizational learning perspectives, 

the balanced scorecard helps managers understand interrela¬ 

tionships between these perspectives. This broader outlook 

helps managers view the organization as a whole and what 

works best for it rather than an overemphasis on any particu¬ 

lar perspective. 

While the balanced scorecard was originally designed for 

the organization as a whole, many of its benefits can be reaped 

by examining the IT payoff question as well. For example, 

looking at the broad spectrum of metrics—internal and exter¬ 

nal, financial and operational—and their interrelationships 

before and after an ERP implementation, would be a very 

worthwhile exercise. 

Recommendations 

Following our review of the balanced approach to metrics, 

we conclude this chapter with a few recommendations based 

on our experience with measuring IT payoff within organiza¬ 

tions. First, we recommend that to the extent possible, data 

for IT payoff analysis incorporate contextual metrics. Such 

context includes the business strategy preceding the invest¬ 

ment; implementation factors such as firm culture, skill mix, 

incentive structure, and conflict resolution; or degree of prod¬ 

uct and process integration with IT and the extent of business 

process reengineering (BPR). The context of IT investment 

can also provide insights into the competitive environment, 

leading to a method for measuring IT payoff. Such contextual 

information can also assist in determining the granularity of 
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the data needed for analysis, such as monthly, quarterly, or 

annually. For instance, in a highly competitive environment of 

electronic commerce or online trading, IT investment will 

almost always require shorter time frames for capturing and 

analyzing payoff than in traditional businesses. The commonly 

used annual data for analysis is likely to miss key changes in 

the organizational impact resulting from IT investment. 

Second, we recommend that researchers attempt to gather 

longitudinal data that extends well beyond the initial imple¬ 

mentation. IT projects can have extended development cycles 

followed by training and implementation, which may obscure 

the overall impact of the investment in IT if longitudinal data 

are not gathered. Furthermore, an opportunity to examine and 

isolate the points of impact during the process of implementa¬ 

tion is amiss in cross-sectional data. The advantages of cross- 

sectional data are that it is easier and cheaper to collect, and 

the analysis is relatively simple. It may be well-suited for stud¬ 

ies that examine the impact of a specific technology or an 

organizational initiative with a known beginning and ending. 

However, for studies that examine the overall impact of IT 

investment on the firm, a longitudinal approach provides com¬ 

prehensive data to examine appropriate effects. Longitudinal 

data also provide the opportunity to uncover interesting trend 

or cyclical phenomena. 

Third, we extend Hitt and Brynjolfsson’s5 view that the 

impact of IT needs to be independently measured by examining 

productivity, profitability, customer value, and the entire bal¬ 

anced scorecard. They contend that although related, the three 

outcomes should be examined separately. In an examination of 

370 large firms, they found that IT may be increasing productiv¬ 

ity and consumer surplus, but this increase is not necessarily 

leading to above-normal business profits. In a competitive mar¬ 

ketplace, the retention of a customer base and protection of 

market share is a pragmatic reason for IT investment, yet such 

5. L. Hitt and E. Brynjolfsson, “Productivity, Business Profitability, and 

Consumer Surplus: Three Different Measures of Information Technol¬ 

ogy Value,” MIS Quarterly, 20 (1995): 121-142. 
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gains are less likely to show a significant immediate impact on 

financial statements. Similarly, an improvement in efficiency 

can help offset increasing raw material costs or decreasing sale 

prices, such as reimbursement for healthcare services, yet are 

not likely to show a significant direct impact on the profitability 

of the organization. 

Finally, we recommend the process view proposed by Soh 

and Markus6 to identify appropriate IT assets and impacts prior 

to examining organizational payoff. We propose an additional 

step, targeted analysis, during or before IT investment. Tar¬ 

geted analysis refers to a deliberate effort on the part of the 

organization to identify, prioritize, and target areas of IT 

investment.7 We suggest that, prior to IT investment, firms 

should undertake a concerted effort to examine whether 

investment in IT will improve the chances of creating appropri¬ 

ate IT assets. Businesses are known to fail even as some of their 

business processes improve because they invested in the wrong 

processes. An economic value added (EVA) analysis, which will 

be described in later chapters, for the IT investment will help 

determine the importance of the IT-enabled process to the firm 

and the ability of the investment to return more than its cost.8 

We suggest that IT assets should be targeted toward a specific 

process or objective before an investment is made. We recog¬ 

nize that firms conduct cost-benefit analyses prior to IT invest¬ 

ment; however, such analyses are generally limited to 

efficiency goals and not to the strategic and competitive advan¬ 

tage that IT investment is capable of producing. 

Organizations will find that certain metrics are unique to 

their industry and make more sense than those commonly 

6. G. Soh and M. Markus, “How IT Creates Business Value: A Process The¬ 

ory Synthesis,” Proceedings of the Sixteenth International Conference 

on Information Systems, (1995): 29-41. 

7. M.L. Markus and G. Tanis, “The Enterprise Systems Experience—From 

Adoption to Success,” In R. W. Zmud (Ed.), Framing the Domains of IT 

Research: Glimpsing the Future Through the Past. (Cincinnati, OH: 

Pinnaflex Educational Resources, 1999). 

8. Peter G.W. Keen, The Process Edge: Creating Value Where It Counts, 

(Boston: Harvard Business School Press, 1997). 
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used. A balanced metric approach that is accepted by all 

involved is more likely to paint a broader picture of IT payoff 

and give a sense of the overall return on the IT investment to 
the senior management. 

Interview with Guenther Mdeckesch, 

CEO, SKYVA International 

How should a customer of SKYVA’s flexible value chain software 

approach IT payoff? 

Guenther Moeckesch (GM): They should look for payoff in three areas— 

cost for development, cost for the implementation, and cost for the long¬ 

term benefits you can achieve from deploying a value chain solution. 

How does a customer compare the savings of flexible value chain soft¬ 

ware to standard ERP solutions? 

GM: The best way to realize savings is to let the customer build his or her 

own process—with a flexible template that dramatically reduces the num¬ 

ber of steps for developing the process solution. The cost to the customer 

is significantly less than other software because the customer deploys the 

final product using standardized components. In other words, this 

approach reduces the costs because we have automated the creation of 

the software process itself, and that makes us so unbelievably fast. We find 

that this model-based foundation and componentized software is favored 

by our customers. 

Is the cost higher at the implementation level because the customers 

have to spend time in customizing and deploying it? 

GM: This is a very interesting question, but the answer is exactly the 

opposite. Generally an ERP business process reengineering takes about 

20 percent of the budget and then the customer spends 80 percent of the 

budget on implementation and working with consulting firms to examine 

the processes and confirm that the solution will work. In my experience 

you have to do the business process redesign moderately by relying upon 

components and reducing implementation costs. When it comes to the 

implementation with a flexible value chain solution our experience shows 

that, depending upon the complexity, one can achieve a cost reduction of 

50 or 60 percent. 
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Interview with Guenther Moeckesch, 

GEO, SKYVA INTERNATIONAL 

One year after implementing a flexible value chain solution, how does, for 

instance, an automobile manufacturer assess the value of IT investment? 

GM: That was the third step, the benefits. There are some traditional mea¬ 

surement schemes. One is cost reduction resulting from a manufacturing 

process that works. The second is inventory reduction resulting from run¬ 

ning a dynamic manufacturing process. The third set of benefits occurs 

after you have combined your profit, generating manufacturing with your 

supply chain and transfer processes. Organizations can benefit by running 

down or reducing the overall order to the delivery costs. 

Typically, organizations have one ERP solution each for the order process¬ 

ing, manufacturing, outsourcing, and transportation of goods. In addition 

to the cost of implementing each application, there are costs of adapting 

the business processes to the specific solution. With a flexible value chain 

solution, such as SKYVA International’s, organizations implement a com¬ 

plete business process—call it supply chain or call it demand chain or 

value chain—it is basically one end-to-end solution regardless of the 

underlying system. And that’s the biggest advantage we have seen with our 

customers’ IT investment payoff—because it’s a business process that 

doesn’t end at the end of manufacturing or at the end or the beginning of 

transportation and is reflected in efficiency and productivity of their busi¬ 

ness processes. 

Guen ther Moeckesch, CEO of SKYVA International, founded the company 

in 1996 with a vision to improve the way software was built and deliv¬ 

ered to customers—a vision of an IT world where “the business process 

is the application. ” Dr. Moeckesch brought to market his idea to provide 

software for creating value chain applications based on a company’s 

unique processes, improving a company’s ability to plan, execute, inte¬ 

grate, and evaluate its business across all components of its value chain. 

Prior to founding SKYVA, he was Head of Development for Process Indus¬ 

tries and Logistics SAP, a major ERP software firm. He received his doc¬ 

torate in business engineering at Karlsruhe Institute of Technology. 



The Techndldgy 
C urve 

“Knowing when to get off the old curve and 

jump onto the new is the secret of staying 

ahead of the competition. ” 

—Richard Foster 

2E3 ergei Bubka, a famous Russian pole-vaulter, broke the 

world pole-vault record, clearing 6 meters in the Paris Interna¬ 

tional Track and Field Meet in 1985. He was asked if he ever 

expected to clear the 7-meter mark. His response was, “No, 

there will have to be another technical revolution before that 

height can be reached.”1 His response implied that there’s 

only so high that one can jump using a bending fiberglass pole. 

This is a classic example of the limits of technology. Every 

technology has a limit up to which point it can be harnessed 

and significant competitive advantage derived from it. But 

after the limit is reached the companies that realize this and 

1. Richard Foster, “When to Make Your Move to the Latest Innovation,” 

Across the Board, October 1986. 
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make a switch to the next technology are the ones that will 

have a sustained competitive advantage. 

A tool that can be used to assess the maturity of a technol¬ 

ogy is the technology S-curve, which is also referred to as the 

technology curve. It charts the benefits that might accrue 

from technologies as a function of the maturity of the technol¬ 

ogy. In many technological environments, paybacks from 

technology depend on the position along the technology curve. 

In the initial stages, there is a lot of experimentation and less 

payback. In the steep portion of the curve is the highest pay¬ 

back, which is a period of high technology improvement. Fol¬ 

lowing this is the flat part, technology maturity, where any 

extra investment is not likely to provide further benefits. The 

business that succeeds is the one that jumps the curve to the 

next generation of the technology at this point. 

The essence of the technology curve is the argument that 

there are limits to technologies, and it is vital to recognize 

when a technology has reached its limit. When this happens, it 

becomes very difficult for additional effort and investment to 

translate into higher payoff. While a few businesses are good at 

recognizing this limit and making the jump, most continue to 

cling to old technologies. But that is not a surprise, because it 

might even be counterintuitive to let go of an existing technol¬ 

ogy that is successful. So the key to staying competitive, from 

a technology curve standpoint, is for companies and individu¬ 

als to realize when the technology plateau has been reached 

and make a transition to the next technology. 

Companies such as Smith-Kline realized the concept of 

“limits” to reap significant benefits. Sir James Black rejected 

conventional drug screening approaches, resulting in the dis¬ 

covery of Tagamet for the treatment of ulcers.2 The develop¬ 

ment of Tagamet put Smith-Kline in a leadership position in 

the industry.3 It was an understanding of the “tyranny of num¬ 

bers” and the limits on the number of connecting wires that 

2. Richard Foster, “When to Make Your Move to the Latest Innovation,” 

Across the Board, October 1986. 

Ibid. 3. 
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led Noyce and Kilby to develop a completely new process and 

product that eventually became the semiconductor chip.4 

Conceptually, how does the technology curve provide value to 

technology evaluations over other methods such as standard 

ROI calculations? Many technology evaluation models that are 

used for justifying technologies are, in a sense, static. They 

view technologies as interventions that have a certain cost 

associated with them and certain benefits accruing from them 

that are constant over the life of the technology. The technol¬ 

ogy curve brings to this picture the dynamic nature of technol¬ 

ogy—that benefits might actually depend on the point at 

which you are observing the technology. Thus, at a very funda¬ 

mental level, the value in utilizing the tool of technology 

curves is to incorporate the reality of the dynamic nature of 

technology adoptions and implementations. 

Is There Evidence for the Existence 

of Technology Curves? 

Technology curves have been observed across a variety of 

industries. Semiconductor manufacturing, jet engines, fertiliz¬ 

ers, and communications are a few examples of cases in which 

this phenomenon has been documented. For instance, the 

reliability of various integrated circuit (IC) technologies has 

been studied. As the components became more integrated, the 

system reliability increased significantly, making the newer 

technologies a source of competitive advantage. For this exam¬ 

ple, the family of S-curves for the various forms of technolo¬ 

gies might look like those presented in Figure 7.1. As a 

concept, even if the S-curve exists, it serves little purpose if we 

are not able to chart the course of a technology that is of inter¬ 

est to us. Therefore, we present some detail on the steps to be 

followed in drawing an S-curve. Charting the technology curve 

will allow you to assess the degree of payoff that can be 

expected based on the stage of technology maturity. 

4. T.R. Reid, The Chip. (New York: Simon and Schuster, 1984). 
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Time 

FIGURE 7.1 Technology S ■curves. 

Drawing an S-Curve 

(ADAPTED FROM FOSTER5) 

Step 1. Identify the relevant axes. On the vertical axis (Y 

axis) is the performance criteria that is of interest to and val¬ 

ued by the user of the product. On the horizontal axis (X-axis) 

is a measure of effort (research and development). For exam¬ 

ple, in the telecommunications industry the performance crite¬ 

rion might be the speed of transmission achieved measured in 

bauds. The X-axis might constitute historical data on the R&D 

effort that went into achieving certain levels of performance. 

Step 2. The second step is to identify the limit on technical 

performance. Oftentimes, a useful intermediate step is to 

understand the limiting mechanism that will then shed light 

on the limit on performance. For example, in the case of a 

chemical catalyst, the limiting mechanism might be the sur¬ 
face area available for reaction. 

5. Richard Foster, “When to Make Your Move to the Latest Innovation,” 
Across the Board, October 1986. 
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FIGURE 7.2 Technology curve for R&D performance. 

Step 3. Historical data on performance criteria as well as 

the extent of technical effort is plotted on the axes. While the 

more accurate the technology S-curve will be with a greater 

number of data points used, three to four points, coupled with 

information about the limit, can be sufficient to draw a rele¬ 

vant S-curve. An example is shown in Figure 7.2. 

Implications 

Our discussion of the technology curve and some of the lit¬ 

erature6,7 in this area leads to the following implications for 

managers and users of technology. 

Payoff Depends on the Position 

on the Technology Curve 

One of the most significant implications of the technology 

curve is the realization that the extent and nature of payoff 

6. Richard Foster, “When to Make Your Move to the Latest Innovation,” 

Across the Board, October 1986. 

7. T.R. Reid, The Chip. (New York: Simon and Schuster, 1984). 
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from technologies depends on their position on the curve. 

Specifically, in the earlier stages of a technology there is a rel¬ 

atively higher degree of experimentation and learning involved 

that may have a dampening effect on recognized payoff. The 

focus of managerial attention at this point is not so much on 

maximizing payoff but the discretion to keep a technology 

“alive” with the knowledge that the steep part of the technol¬ 

ogy is the next stage. As the technology matures, the benefits 

derived from technologies begin to increase. This is reflected 

in the steep part of the technology curve. The focus of mana¬ 

gerial attention at this point is on maximizing the payoff. After 

a certain stage along the continuum of technology maturity, 

there comes a time when it becomes necessary to jump the 

technology curve. Continuing with a technology that is past 

the steep part of the curve is a recipe for failure. The best 

technology managers are those who can let go of a technology, 

painful as that may be especially if it has yielded significant 

payoffs in the past, to jump onto a new technology that has its 

own technology curve. Therefore, at this point on the technol¬ 

ogy curve managerial focus is not on maximizing payoff from 

an existing technology but determining the optimal time and 

technology to jump. Thus, the position of a particular technol¬ 

ogy on the technology curve has significant implications for 

the payoff resulting, as well as what issues managerial atten¬ 
tion should be targeting. 

Pay Attention to S-Curves of 

New Technologies 

The assessment and evaluation of new technologies, espe¬ 

cially in the high technology industry, can be more complex 

than other forms of technology. By that, what we mean is that 

the payoff and performance of new technologies can actually 

be lower than the payoff and performance of technologies that 

they are meant to replace. However, this in and of itself should 

not be a reason for terminating a technology. Asthana8 (1995) 

8. Praveen Asthana, “Jumping the Technology S-curve.” Chemtech, Octo¬ 
ber 1995. 
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cites the example of the magnetic 5-1/4 inch drives that 

replaced the 14-inch drives. When they were introduced, the 

5-1/4 inch drives were in fact inferior (for instance, on den¬ 

sity) and were not taken very seriously by the disk drive man¬ 

ufacturers. However, the technology was in the early, flat 

portion of the technology curve. It was allowed to survive and 

consequently improved at a pace fast enough to overtake the 

density of the 14-inch drive. The companies that prospered 

were the ones that were persistent with the technology and 

the 5-1/4 inch drives became the dominant technology. 

Become Comfortable with 

Rendering Your Product 

Obsolete 

Some of the most successful companies in the high technol¬ 

ogy arena have been those that have not hesitated in making 

their own products and technologies obsolete. The business 

adage that explains this phenomenon is “if you don’t make your 

product obsolete then your competition will.” Better you than 

your competition! If we get comfortable looking at technologies 

through the lens of the technology curve then we should be able 

to detect the maturity point at which the technology and its 

products might have to be rendered obsolete. Clinging to old 

technologies might seem the rational choice in the short run, 

but can be a threat to long-term competitiveness. 

Two companies that are very adept at this strategy are 

Hewlett-Packard (HP) and Intel Corporation. HP introduced a 

new inkjet printer knowing full well that this would jeopardize 

sales of its laserjet printers. However, it went ahead with this 

technology because if HP didn’t do it their competition would 

definitely introduce this technology and garner market share. 

Intel, on the other hand, introduces new 80x86 chips at such a 

fast pace that the competition has a difficult time keeping up 

with, let alone beating, Intel’s technologies. HP and Intel are 

examples of two companies that never get too comfortable with 

their existing technology—they are always looking over their 

shoulders to make sure that the competition does not catch up. 
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This they do by jumping technology curves faster than their 

competition. The IT payoff approach will have to be adjusted 

accordingly. Normal rules of payoff will have to be suspended in 

the early stages of the S-curve. Perhaps an aggregate payoff 

analysis over the life cycle of the printer or computer chip is 

more likely to make a better case for investment. 

Recognize Competitors in 

Related Fields 

All too often, our view of competition has a narrow defini¬ 

tion that is restricted to a certain industry. While we remain 

engrossed in what happens in our industry our radar may miss 

altogether what happens in a related industry that may have a 

significant effect on the success of the existing product or 

technology. For example,9 IBM was so obsessed with competi¬ 

tion from other mainframe manufacturers such as Fujitsu, 

Hitachi, and Digital that it missed the bus on RISC (reduced 

instruction set computing) workstations because these com¬ 

petitors were not seriously considering this technology. But 

the actual threat came from companies that did not even show 

up on IBM’s radar, such as Sun Microsystems, that were bet¬ 

ting everything on RISC chips. 

Reduce Market Acceptance Time 

Very similar to the technology curve for a specific technol¬ 

ogy is an S-curve for products, which marketing professionals 

believe explains the buying behavior of consumers: the market 

penetration curve. This describes the pattern in which a new 

technology penetrates a market. The earliest buyers are those 

that are enthusiastic about new technologies and would like to 

have the latest and newest technologies. Sales volumes are rela¬ 

tively low from this group (about 2.5%).10 The earliest buyers 

are followed by the initial adopters who buy a technology 

because they see a potential for payoff and are willing to take a 

9. T.R. Reid, The Chip. (New York: Simon and Schuster, 1984). 

10. Ibid. 
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risk with the technology. Their numbers are also not very signif¬ 

icant (about 14%). These two categories represent the early 

market penetration of a new technology. The majority of the 

buyers, however, wait until the technology has either proven to 

enhance payoff or has received good reviews. At this stage, sales 

accelerate for the product. Eventually, market penetration falls 

off after this technology is replaced by a more attractive alterna¬ 

tive in the eyes of the customer. The market penetration curve 

trails the technology curve because of the time that it takes for 

the market to accept a product. The implication from these two 

curves is how we can reduce the gap between the technology 

curve and the market penetration curve. One way to approach 

this would be to create products that are more efficient but have 

the same feel as the products they replace. Since the learning 

involved is minimal, market acceptance will come much 

quicker. An example is a computer with more memory and a 

faster chip—both features are significant enhancements over 

earlier products but to the end-customer they provide the same 

feel. To reduce risk of the success of new technologies, it may be 

a good idea to reduce the gap between the technology curve and 

the market acceptance curve. 

Technology Trend Curves 

An aspect that is related to the technology S-curve is the 

technology trend curve. This curve can help in providing guid¬ 

ance to the nature and extent of the various technology projects 

and technologies that a high-technology company should invest 

in. In other words, it presents a simple way of examining the 

portfolio of technology investments to provide a quick pulse of 

the company. The curve looks like the one presented in Figure 

7.3. At any point in time, technologies can be characterized as 

trailing-edge, leading-edge, or bleeding-edge technologies.11 

Trailing-edge technologies are those that are generally older 

than 4-5 years and examples of such systems might be inven- 

11. Andres Fortino, www. techedcon. com. 
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FIGURE 7.3 Technology trend curve. 

tory systems and labor reporting systems. The technology is 

viable but may be expensive to maintain and modify. Generally, 

not more than 10%-25% of a business’ technology should be in 

this category. Leading-edge technologies are those that are rela¬ 

tively new, 2-4 years. They offer the business a definite compet¬ 

itive advantage or allow a business to compete cost-effectively 

and help fulfill critical functions of the business. The majority of 

a business’ technologies, between 50%-75%, need to fall under 

this category. Finally, bleeding-edge technologies are those 

technologies that are very new and in the developmental stages. 

While immediate benefits and payoffs accruing from these 

might not be very significant, they might be the technologies 

that ensure that the business survives in the future. Depending 

upon the type of industry and competition, about 10%-25% of 

the investment should be under this category. In summary, 

technology trends provide a way of assessing the portfolio of 

technology investments. They might serve as road maps, as 

businesses strive to move from their present position toward a 

desired technology trend curve or map them against an indus¬ 

try technology trend curve. 
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Disruptive Technologies 

A recent business paradigm that is related to technology 

curves is the notion of disruptive technologies. Clayton Chris¬ 

tensen’s12 work laid the foundation for viewing technologies 

through this framework. Much of the discussion in this section 

is condensed from the classic Disruptive Technologies— 

Catching the Wave by Bower and Christensen. Technological 

change is inevitable and when technologies or markets 

change, many leading companies fail to stay at the top of their 

industries due to the inability of company executives to fore¬ 

see the impact of these changes and jump technology curves. 

This leads to loss of their leadership position and many times 

may also lead to their extinction. There are numerous exam¬ 

ples of this phenomenon cited in the literature.13 Xerox 

allowed Canon to define the small copier market. Goodyear 

entered the radial-tire market after their competition. A dis¬ 

cernible pattern of failure is especially evident in the com¬ 

puter industry. Although IBM dominated the mainframe 

market, it missed the arrival of minicomputers by years. Digi¬ 

tal Equipment was dominant in the minicomputer market but 

missed the personal computer market. Apple Computer was a 

leader in the personal computer market and the trendsetter 

for user-friendly computing, but fell behind in bringing its por¬ 

table computer to market. 

Companies that were once successful in the past fail 

because they succumb to one of the most popular and valuable 

management principals: staying close to their customers and 

aligning their investment in technologies to the needs of their 

customers. Paradoxical as this may seem, it is true. The large 

photocopying centers that formed a significant part of Xerox’s 

original customer base had no use for small, slow tabletop 

copiers. In much the same way, IBM’s large commercial and 

12. Joseph L. Bower and Clayton M. Christensen, “Disruption Technolo¬ 

gies—Catching the Wave,” Harvard Business Review, January-Febru- 

ary 1995. 

13. Ibid. 
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governmental customers felt no need for minicomputers. 

These companies listened to their customers and were hurt by 

the very technologies their customers led them to ignore.14 

The technological changes that drastically affect estab¬ 

lished companies are usually not completely new or complex 

from a technological perspective. But, they share two impor¬ 

tant characteristics: First, they typically present a novel pack¬ 

age of attributes that at least initially are not valued by 

existing customers. Second, the attributes that existing cus¬ 

tomers do value improve at such a rapid pace that the new 

technology can invade established markets.15 It is only at this 

point when mainstream customers desire that technology. 

Unfortunately for the established suppliers it is often too late: 

the innovators and owners of the new technology dominate 

the market. 

Almost every industry has a critical performance criterion 

that is expected to improve over time. In photocopiers, an 

important performance measure is improvement in the num¬ 

ber of copies per minute. In disk drives, one crucial measure is 

storage capacity. Sustaining technologies tend to maintain a 

rate of improvement. They give customers something better or 

more in the attributes they already value. Disruptive technol¬ 

ogies, on the other hand, introduce a very different package of 

attributes from the one mainstream customers historically 

value. They also often perform far worse initially along one or 

two dimensions that are very important to those customers. 

In evaluating proposed technological innovations, a com¬ 

pany’s revenue and cost structure play an important role. In 

general, disruptive technologies look financially unattractive 

to established companies. There is almost no market to 

research to see how profitable these technologies could be. 

There may be a need to change the structure of the company 

and, with emerging markets, established companies usually do 

14. Joseph L. Bower and Clayton M. Christensen, “Disruption Technolo¬ 

gies—Catching the Wave,” Harvard Business Review, January-Febru- 
ary 1995. 

15. Ibid. 
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not want to risk what they already have. Once again, compa¬ 

nies have to be aware that traditional rules of IT payoff assess¬ 
ment do not apply neatly here. 

To overcome the impact of disruptive technologies, Bower 

and Christensen16 propose several steps. The first step is to 

identify what constitutes a disruptive technology. One 

approach is to look at internal disagreements over the devel¬ 

opment of new products or technologies. Usually marketing 

and financial executives, because of financial incentives, will 

rarely support a disruptive technology. Top technical person¬ 

nel, on the other hand, will often insist that a new market for 

the technology will emerge—even in the face of opposition 

from customers and marketing and financial staff. Disagree¬ 

ment between the two groups often signals a disruptive tech¬ 

nology that senior managers should explore. 

The next step is to define the strategic significance of dis¬ 

ruptive technologies. If knowledgeable technologists believe 

the new technology might progress faster than the market’s 

demand for performance improvement, then that technology, 

which may not meet customers’ needs today, may very well 

address them tomorrow. Therefore, the new technology is 

strategically important. 

The third step is to locate the initial market for disruptive 

technologies. Usually there is no existing market or basis 

against which to evaluate disruptive technologies. Managers 

need to create information about markets by finding answers 

to questions such as: Who will be the customers? Which 

attribute of product performance will matter to which cus¬ 

tomer? and, What will be the right price point? Managers can 

create this kind of information only by experimenting rapidly 

and inexpensively with both the product and market. For 

established companies to undertake such experiments is very 

difficult. It is best for them to let startups—either ones the 

company funds or others—conduct the experiments. 

16. Joseph L. Bower and Clayton M. Christensen, “Disruption Technolo¬ 

gies—Catching the Wave,” Harvard Business Review, January-Febru- 

ary 1995. 
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Established companies can also place responsibility for 

building a disruptive technology business in an independent 

organization. Creating a separate organization is necessary 

only when the disruptive technology has a lower profit margin 

than the mainstream business. 

Disruptive technologies are part of a business unit’s life 

cycle. The technological and market bases of any business will 

eventually disappear. Companies can be proactive and create 

new businesses to replace the ones that must eventually die. 

Managers of disruptive innovation must be empowered to real¬ 

ize the technology’s full potential—even if it means an end to 

some of the mainstream business. 

Technologies of the Future 

“I have a rule in my business: To see what happens in the next 
1 7 

ten years, look at what happened in the last ten years. ” 

—Andy Grove, Former GEO of Intel Corporation 

The words of wisdom from the former CEO of Intel suggest 

that the technology trends from the past can be a useful indica¬ 

tor of the technology trends of the future. In the context of 

technology curves, the underlying idea is to look at S-curves of 

technologies in the past and be able to make forecasts for the 

future. 

As we look to the future, numerous promising technologies 

appear on the horizon: voice-enabled commerce (v-commerce), 

business-to-business collaborative technologies, mobile com¬ 

puting, biotechnologies. Where we are on the technology curves 

of these technologies might dictate significantly how much pay¬ 

off we can derive from them. After assessing the maturity of the 

technologies in consideration, the next step will be to employ 

various tools to evaluate the technology, which are discussed in 

the following chapter. 

17. Andy S. Grove, Fortune, ©1986. TIME, Inc. All rights reserved. 
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Justification 

Models 

U nderstanding the technology justification models can 

make the difference between anecdotal support and objective 

evidence of the business value of IT investment. Managers 

need to learn how to formulate business relationships into 

mathematical relationships and interpret findings resulting 

from quantitative models. Senior management is more likely 

to be persuaded to approve IT investment through scientifi¬ 

cally sound analysis rather than political or perception means. 

The purpose of the justification models is to convert the 

relationship between IT investment and anticipated payoff 

into a logical or mathematical form, while accounting for other 

factors that might affect the measurement along the way. Pri¬ 

marily, the objective of a model is to isolate the surplus profits 

that can be attributed to the investment. The complexity of 

these models increases as other factors are added on to either 

79 
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the cost or benefit side of the equation. In addition, certain 

justification models may be more appropriate given various 

organizational imperatives such as upgrading existing technol¬ 

ogy, investing in IT infrastructure, and acquiring new IT appli¬ 

cations. Below we discuss various justification models such as 

intuition-based models, cost-benefit analyses, break-even 

point, net present value (NPV), economic value added (EVA), 

and regression-based statistical models. 

Our experience indicates that often the payoff justification 

is driven by a desire to satisfy an internal relations need rather 

than any real concern for IT investment. The moment a request 

for productivity data comes in from the corporate office, IT 

managers hurry to gather project information from each subor¬ 

dinate so that they are prepared to justify the need for person¬ 

nel in the department. In such cases, the “appearance” of IT 

stewardship is perhaps as critical as any objective payoff. 

To cater to the “appearance” factor, focus groups consist¬ 

ing of a cross-section of client individuals can provide the 

public relations exposure as well as useful feedback of what 

they perceive as important. Focus groups can help guide the 

IT payoff process toward identifying the key variables that 

should be captured for costs as well as benefits. If the clients 

perceive an outcome from the technology to be important, 

however insignificant, that should be included in the benefits 

side of the equation. Nevertheless, as good stewards of corpo¬ 

rate resources, managers should consider having a mecha¬ 

nism for ongoing data collection to evaluate the returns from 

IT investment. 

Logical or intuition-based models represent the relation¬ 

ship between cost and benefit in a mathematical or graphical 

format and are widely used to examine the benefits from an 

investment as well as to determine the time to recoup the 

investment. Below we review an example of an IT investment 

and then examine how the various models can apply. 

In one financial services company, the IT systems and the 

technical support structure were critical to respond to cus¬ 

tomer requests. Yet, almost every computer user in the com¬ 

pany had experienced poor service from the office automation 
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department. It was difficult to get someone from the computer 

department on the phone, complaint call tickets were mis¬ 

placed, response time was routinely long, persons assigned to a 

support call were often not the right matches for the problem, 

and support staff gave different answers to the same problem. 

The help desk consists of network-based software with a 

searchable database, along with a scheduling subsystem. The 

system also has the capability to reroute phone calls to anyone 

available on the support team. This is in contrast to the previ¬ 

ous setup where one clerical person recorded the problem and 

assigned it to the technical support personnel. Now each 

member of the support team enters the problem call into the 

help desk system. Using the help desk database, the support 

team has loaded a number of common support issues that 

could be tracked and assigned to an appropriate support per¬ 

son. The system is accessible from any client location, and 

technicians can go from one service call to another without 

having to come back to the office to pick up service tickets. 

Problem resolutions are entered into the database remotely 

and are instantly available to all other support personnel. This 

enables consistent answers to other support problems as well 

as accurate troubleshooting. One year after the help-desk sys¬ 

tem was implemented most problems were resolved. 

When it was announced at the semi-annual CIO Forum 

that the number of complaints had declined 40%, no one 

needed convincing. As the slide showing the decline appeared 

on the screen, there were many heads nodding among the 

audience. In a qualitative way, the investment in IT and the 

subsequent decline in complaints was already being validated 

through informal means. In such cases it may not be neces¬ 

sary to apply complex mathematical models to demonstrate 

payoff. Instead, a high-level cost-benefit analysis representing 

the costs and the resulting benefits from reduced calls, faster 

resolution time, fewer repeat calls, and so on, can suffice. 

We are not advocating that the intuition-based models are 

a substitute for rigorous mathematical and statistical analysis. 

However, we are suggesting that in some cases it may not be 

necessary to convince the stakeholders that IT payoff has 
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been achieved. Having said that, the intuition-based model 

does not preclude the quantification of the benefits, should 

that still be of interest. In the above help-desk situation, the 

decline in complaints and subsequent improvement in pro¬ 

ductivity can be calculated by fnultiplying the reduction in 

support time by an average wage rate. Once the total cost of 

the help-desk implementation is subtracted from the benefits, 

IT payoff is determined by the following equation: 

IT payoff = 
[Savings (in hours) for all problem resolution 

x Average hourly wage rate] 
- Cost of help desk implementation 

Representing this relationship in a mathematical model, 

we get: 

P = [(E (Hb - HJ x W)] - [Ch + Cs + C,] 

Benefits Costs 

where, 

P = Payoff 

Hb = hours before implementation 

Ha = hours after implementation 

W = average wage rate 

Ch = hardware costs 

Cs = software costs 

C| = labor costs 

FIGURE 8.1 Cost-benefit analysis. 

The formula in Figure 8.1 is a representation of a cost-ben¬ 

efit analysis that can be as simple as summing the total imple¬ 

mentation costs from the general ledger and aggregating the 

total tangible benefits. Additional savings from the help desk 

can be added by accounting for quick troubleshooting, better 
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customer service due to fewer downtime occurrences, and 

improved customer satisfaction and retention. Similarly, sup¬ 

port staff training, system upgrades, and software mainte¬ 

nance can be accounted for as costs. Innovative use of 

historical data can further pay off if the company examines 

the common types of hardware problems and changes vendors 
or finds alternative hardware. 

It should be noted that one could spend a lot of time iden¬ 

tifying and gathering the costs and benefits of an implementa¬ 

tion. After a certain point, the effort and time involved 

provides diminishing returns. Therefore, it is important to rec¬ 

ognize when the cost of measurement begins to diminish the 
payoff being measured. 

The cost-benefit approach is a practical approach for most 

situations, however, the depth of the analysis depends upon 

the demand for IT justification and other factors contributing 

to IT payoff. If there is no political or economic pressure to 

demonstrate a detailed payoff, there is no need to spend 

resources in doing so. 

The break-even point (BEP) is generally used to identify the 

point at which the system investment has paid for itself. It may 

be used in situations where companies have to invest in a sys¬ 

tem that they perceive as not adding a great deal of value to the 

business but is the cost of doing business. For instance, when an 

automobile manufacturer mandates that in order for suppliers 

to continue to get business, they will have to implement elec¬ 

tronic data interchange (EDI), the suppliers have to evaluate if 

they should invest in EDI or forego the customer. In such cases, 

the break-even point determines the point in the business rela¬ 

tionship when the investment will have paid for itself. 

A BEP is the same as cost-benefit analysis, when the cost = 

benefits or cost - benefits = 0. The payback period determines 

the duration of time in which the system is paying for itself. In 

other words, the duration of time during which the BEP is 

reached. Whereas the BEP may be expressed in units of ser¬ 

vice or parts, the payback period is expressed in units of time 

such as the number of weeks, months, or years. 
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Among the other factors we mentioned earlier is time. IT 

investments made today are not the same as IT investments 

made a year from today. Neither are dollars invested today the 

same as dollars invested a year from today. Why? In addition 

to the strategic head start, the present value of a dollar is 

greater than that of a dollar one year from today because the 

interest the dollar can gain or the returns on investment 

opportunity it presents. Therefore, the investment is required 

to generate positive return to break even. This “time value of 

money” is represented in an IT payoff measurement concept 

called net present value (NPV). How do we put a value on the 

time value on the money? The discount factor (DF) deter¬ 

mines this. DF is the rate at which the company would have 

accumulated more money if it had not invested in the IT. This 

is based upon the interest rates and the returns from the stock 

market. Calculating the DF is usually the more challenging 

part because it requires experience and educated guesswork 

as to how the market will behave in the future (see Figure 8.2). 

How can NPV help in measuring IT payoff? Recall from our 

earlier discussion that the investment in IT payoff competes 

with other investments such as manufacturing equipment, 

additional distribution centers, and advertising. Managers may 

examine the NPV value of continued investment in IT against 

that of other investments in determining the expected payoff 

and then decide which investment to make. 

Year Investment Formula Calculation DF PV 

1 $2,500,000 1/(1.15)1 1/1.15 0.869565 $2,173,913 

2 $2,500,000 1/(115) 2 1/1.3225 0.756143667 $1,890,359 

3 $2,500,000 1/(115)3 1/1.520875 0.657516232 $1,643,791 

4 $2,500,000 1/(115)4 1/1.749006 0.571753246 $ 1 429 383 

2 854978145^ '$7,137,44?^ 

FIGURE 8.2 Calculation of NPV of the Help Desk investment. 
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In our Help Desk investment example, the financial ser¬ 

vices company can weigh the NPV value of IT against that of 

more advertising to solicit more business. Assume that the 

company will be spending $2.5 million a year for a period of 4 

years, that is, $10 million to implement the system in all its 

divisions. The company can expect to earn about a 15% return 

by investing in advertising instead. Therefore, the discount 

factor is 0.15. The NPV is calculated in Figure 8.3. 

In Figure 8.2, the column Year indicates the investment in 

each of the four years. For simplicity, we assume a $2.5 million 

investment in each year. The Formula and Calculation col¬ 

umns indicate the DF calculation for each year. For instance, 

given the 0.15 discount rate in the first year, the formula is 1/ 

1.15. In the second year it is 1/(1.15 x 1.15) or (1.15)2 while in 

the third year it is 1/(1.15 x 1.15 x 1.15), and so on. This yields 

X Rued - Npv 

Edit 

■*«-l sa 

FIGURE 8.3 Calculation of NPV of Help Desk investment in Microsoft Excel. 
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the DF for each year. The DF multiplied by the investment for 

the year, that is $2.5 million, results in the present value (PV) 

for each year. The sum of all PVs is the NPV of the $10 million 

investment. In other words, if the payoff from Help Desk is less 

than $2,862,554 ($10,000,000 - $7,137,445), the company is 

better off investing in advertising. 

As shown in Figure 8.3, the NPV calculation can also be 

accomplished efficiently in Microsoft Excel® or other spread¬ 

sheet software by using the financial function “NPV.” 

The Real Options Approach 

While NPV provides information about the time value of 

the investment, it does not take into account the risks or 

opportunities created by stopping, decreasing, or increasing 

investment in the future. Investment in real-world scenarios is 

more complicated than a yes or no decision to invest or not to 

invest! Recall that in Figure 8.2, the investment is listed as 

$2.5 million in Years 2, 3, and 4. Given the additional informa¬ 

tion about how the Help Desk is perceived, the management 

has the option to increase or decrease investment any time 
after the first year. 

Oftentimes it is worth the risk to continue investing, even 

if it is minimal, in IT initiatives because of the potential of a 

piece of the payoff pie in the future. Traditionally, these situa¬ 

tions have challenged investors in Research and Development 

or high-risk ventures such as oil drilling. In the IT context, 

failure to make an investment in the network infrastructure, 

such as laying cable, can severely restrict a company’s com¬ 

petitive capability to add computer applications and provide 

new services. Even when it is possible to retrofit infrastructure 

to adopt new applications, the valuable time lost in upgrading 

can put the company at a disadvantage. To deal with such 

future IT “options” that a business might have, an approach 
called Real Options is utilized. 
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FIGURE 8.4 Real Options compared with traditional NPV. Adapted from Flatto (1996). 

Although the mathematical derivations and formula devel¬ 

opment of Real Options is beyond the scope of this book, we 

illustrate the concept in simple terms in Figure 8.4. Figure 8.4 

(a) indicates the NPV concept, where the shaded area is the 

most likely NPV. The curve represents the likelihood of the 

value over the 4-year period of the investment. As indicated in 

Figure 8.4 (a), the curve assumes that once the decision to 

invest is made, it will continue to occur at the same pace for 

the next four years. The shaded area represents the likelihood 

of the expected payoff. We discussed above that it is not neces¬ 

sarily the case in the business world. Businesses do have the 

option to change the level of investment, redirect the efforts to 

support investment, or stop the investment. In effect, Figure 

8.4 (b) shows just that. At each year starting the second year, 

the management can evaluate the IT investment payoff and 

set the future direction, in effect pushing the curve so that the 
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opportunities are availed of and the risks mitigated. Figure 8.4 

(c) indicates the revised shaded area using the Real Options 

approach. As is evident, pushing the curve out leads to an 

increased likelihood of achieving the expected payoff.* 1 Yet, the 

key contribution of the Real Options approach is its ability to 

take advantage of unexpected or unforeseen opportunities. In 

simple terms, NPV is akin to a 30-year lease on a house, where 

rising inflation or greater demand for housing will not lead to 

rent increases. The Real Options approach would then be 

comparable to a 30-year lease where one has the option to 

renew the terms, sublease the property, end the lease in each 

year, or buy the property. 

Economic Value Added 

Economic value added (EVA) is defined as the return on 

invested capital, that is, after-tax cash flow generated by a 

company, minus the cost of the capital in creating the cash 

flow. Peter G. W. Keen2 argues that the commonly used earn¬ 

ings per share tell us nothing about the cost of generating 

those profits. If the earnings per share are 10% and the cost of 

capital is 12%, it reduces rather than adds economic value. For 

IT payoff, EVA can serve as a complementary tool, when NPV 

and Real Options are being calculated by accounting for the 

cost of capital to assess the value of the investment. 

Statistical Approaches 

While NPV and Real Options are financial approaches to 

modeling IT investment and expected payoff, statistical mod- 

1. J. Flatto, “The Role of Real Options in Valuing Information Technology 

Projects,” Proceedings of the AIS conference, Phoenix, AZ, August 16- 

19, 1996. hsb.baylor.edn/ramsower/ais.ac.96/papers/FLATTO.htm 

2. Peter G.W. Keen, The Process Edge: Creating Value Where It Counts. 

(Boston: Harvard Business School Press, 1997). 
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els can also assist in finding and understanding the relation¬ 

ship between the investment and payoff. Most commonly, the 

first step is to examine the correlation table listing the 

strength of the relationship between the investment (indepen¬ 

dent) variables, and the payoff (dependent) variables. The fol¬ 

lowing example of IT payoff data (Figure 8.5) shows 

expenditures in IT and profits for the organization. We then 

calculate the correlation coefficient in Excel. A perfect posi¬ 

tive correlation is indicated by a coefficient of 1.0 and no cor¬ 
relation is indicated by a coefficient of 0. 

The figure shows the CORREL function in Excel with a 

value of .74587. Since the correlation of 1.0 is a perfect rela¬ 

tionship, this indicates a strong relationship between IT 

investment and payoff. Now that we know the relationship, it 

will be of interest to understand what contributes to the profit¬ 

ability besides the investment. After all, investment alone is 
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FIGURE 8.5 Excel screen of correlation analysis. 
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not sufficient. Based upon discussions with customers, we 

therefore might gather additional variables, such as (1) com¬ 

plexity of the workload (based upon the type of product mix) 

and (2) number of orders. 

In the next level of payoff analysis, we study the extent of 

the contribution of each item to performance by constructing 

a regression equation. The regression equation can also be 

built in Excel, although more advanced functionality is avail¬ 

able in statistical packages such as SPSS, SAS, and Minitab. 

The following screens (Figures 8.6 and 8.7) demonstrate how 

to execute a regression analysis and get results. In Excel, from 

the Tools menu, choose Data Analysis. Choosing Regression 

from the menu prompts the dialog box shown in Figure 8.6. 

The Y range implies the performance variable (also known 

as the dependent variable), that is, the outcome of interest. In 

this case the outcome of interest is the variable Profits. The X 
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range includes the variables that determine the value of the 

dependent variable (also known as the independent variables). 

In this case the independent variables are workload, orders, 

and expenditure. Simply stated, we are proposing that work¬ 

load, number of orders, and IT expenditures determine the 
profits of the company. 

The regression equation will convey the extent to which 

the variation in profit can be explained by workload, number 

of orders, and expenditures on IT through the reported statis¬ 

tic R-square. The Significance of F value will suggest if our pro¬ 

posed relationship is statistically valid. The coefficient and 

their corresponding p values will show the extent to which 

each independent variable contributes to determining profits 

and the confidence we can place in this determination. 

The results of the regression analysis are shown in Figure 

8.7. The Adjusted R-Squared (.96206) indicates that over 96% 
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of the variation in profits is explained by workload, number of 

orders, and expenditures on IT. Sig F (.0001749) indicates that 

there is less than 1 in 1,000 chance that there might be no 

relationship between the three independent variables and 

profit. 

The coefficients indicate that if the workload increases by 1 

unit, the profitability will increase by $7,440,620 (p = .00167). 

Although this appears to be a large number, it seems reasonable 

because the workload data indicates that increases are in deci¬ 

mal points as opposed to units. Similarly, each additional order 

is likely to increase the profits by $2,154 (p = .00623). In both 

these cases we conclude an increase because the coefficients are 

positive. However, this is not the case for Expenditure, the coef¬ 

ficient for which is -1.5793, that is, for $1.00 of expenditure (IT 

investment), the company can expect approximately $1.58 

decline in profits. The p value (.438) of the expenditure coeffi¬ 

cient indicates that our results might be indicative of no rela¬ 

tionship between expenditure and profits 44 times out of 100. 

Overall, from the above analysis we can conclude that 

there is evidence that the three independent variables—work¬ 

load, orders, and expenditure—determine profit. Next, we are 

quite confident that workload and number of orders affect the 

level of profits. We are not confident in our findings of the rela¬ 

tionship between expenses to profits. Moreover, the negative 

relationship is somewhat counterintuitive. 

In spite of the above counterintuitive results, such findings 

are not unusual. First, a quick observation of the data set indi¬ 

cates that the sample size is not enough. Even a moderate varia¬ 

tion in profits can be exaggerated in a 9-month data set. 

Second, lag effects of investment are not accounted for in the 

data. Expenditures and profits data are for the same month. To 

be accurate, expenditure of a given month should be matched 

with profitability of some future month. This lag is important 

for the expenditure to create the relevant IT assets, the IT 

assets to create the impacts, and these impacts to appear in the 

company’s balance sheet. Clearly, the time for lag effects to 

appear will vary among various organizations and technologies. 

Statistical software packages such as SPSS and SAS provide a 
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“lag” function that can be used in developing a regression 

model. While using an Excel spreadsheet, an artificial lag effect 

can be created by staggering the performance data by one or 

more periods. This can be accomplished easily by creating a 

column, Janl, and copying the data from the January column. 

Similarly, the same can be done for other periods. 

Third, examination of expenditure data may reveal that 

some expenditure was not directly related to the payoff under 

study. For example, expenditure for the month of September 

of $313,999.18 as compared to other months appears suspect. 

It is possible that it was for a one-time expense such as annual 

licensing or maintenance, thereby artificially inflating the 

expenditure for the month. 

Even if the expenses correspond to IT investment, the 

absence of profit data for the succeeding month makes it diffi¬ 

cult to evaluate the impact of this expenditure on profitability. 

In this case, the September data is an outlier and perhaps be 

excluded from the analysis. Finally, the analyst should con¬ 

sider gathering data for additional variables that might better 

explain the IT payoff. As proposed earlier, this search for addi¬ 

tional variables should include intermediate variables along¬ 

side profit, such as reduction in transportation costs as a 

result of an EDI implementation, reduction in accounts receiv¬ 

able days for an ERP system, or concept-to-market days for a 

GAD/GAM system. 

Technology justification models form the basis of quantita¬ 

tively expressing the expected value of IT investment. How¬ 

ever, the justification approach is likely to succeed only when 

utilized as part of a larger approach for assessing the imple¬ 

mentation of an IT payoff. The next chapter presents such an 

approach to institute a process in an organization. 
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Implementing 
IT Payoff 
Initiatives: 
A Framework 

A., too often companies realize the need for measuring 

payoff when it is already too late to measure. The need may arise 

when board members question the GEO or CIO on the value of 

certain initiatives. Other times it is felt when the talk around the 

water cooler is about how much money the company is “wast¬ 

ing” on these computer projects while employees are being laid 

off. We have seen “Monday morning quarterbacking” in the hall¬ 

ways soon after a new ERP system is implemented such as: 

“What have we gained by spending $13 million, and who knows 

how much we are spending on those high-paid consultants, 

when the new system does the same things as the old system.” 

This is when IT managers and functional managers who ini¬ 

tiated the projects start gathering quantitative evidence that the 

investment indeed pays off. To some business customers, IT is 

the cost of doing business and therefore IT spending is a black 

95 



The IT Payoff 

box. Even when people understand that IT pays off, they have 

different ideas about how payoff should manifest itself. Some 

expect to see faster access to information, others expect an 

upgrade to their desktop systems, and some count on the sys¬ 

tem to never hang up in the middle of a transaction. While 

expectations may vary from being realistic and achievable to 

being completely unrealistic, what is real is that these expecta¬ 

tions have to be managed. An IT payoff analysis on the benefits 

of IT payoff is needed before such questions are raised. The IT 

department should incorporate assessment and measurement 

into IT spending plans while being vigilant of such perceptions. 

It is clear that measuring and selling the value created by 

IT should be managed as a subproject. Many organizations 

have trouble getting started and have difficulty deciding where 

to begin the measurement process. This is understandable 

given that the measurement process is a complex one and 

depends upon various contextual factors. To simplify how to 

implement the IT payoff measurement initiatives, Figure 9.1 
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Plan Approach 
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Identify Tangible and 
Intangible Metrics 
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FIGURE 9.1 The 4-phase EIAC model for instituting IT payoff initiatives. 
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outlines our four-phase approach—exploration, involvement, 

analysis, and communication (EIAG)—to institute and mea¬ 

sure IT payoff. Each phase consists of several substeps, 

described in greater detail in the following sections. 

Phase I: Exploration 

The exploration phase has two purposes: (1) to develop a 

basic understanding of what is to be measured depending upon 

the company’s stage of investment, and (2) the approach taken 

to analyze the data matched with the analytical technique. IT 

investment can be influenced by the stages of investment, for 

example, whether the investment is strategic or operational, or 

if the technology is a breakthrough or an upgrade to an existing 

technology. This phase is a reality check of the opportunities 

created by the investment in IT and its market positioning to 

exploit such opportunities. Porter’s two strategic frameworks 

(Chapter 3) can assist in this assessment. 

Identify investment stage. An example of the stage of IT 

lifecycle in the organization is its investment in the infrastruc¬ 

ture. The infrastructure investment of a new organization is 

likely to be measured differently than an investment in 

upgrading legacy systems to Web-based technologies. Infra¬ 

structure investments payoff, over a longer term, generally 

manifest through other IT investments and therefore is diffi¬ 

cult to measure. Legacy systems have a history of outcomes 

and can be easier to measure. Furthermore, each type of 

investment will have different expectations from their respec¬ 

tive user base and will be governed by significantly different 

metrics. It is important to assess the stage because it points us 

to the relevant metrics. One or more of several approaches 

can support various steps of the project and techniques to 

ensure that appropriate payoff metrics are identified, mea¬ 

sured, and communicated. 

Plan approach and techniques. An investment in an 

upgrade of the existing infrastructure can be measured through 

net present value of the total investment. For instance, if the IT 
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investment involves upgrading the email and scheduling sys¬ 

tem, the investment is generally approved at one time and 

involves several stages of deployment, such as the upgrade of 

the operating system, additional data storage capacity, and 

training. NPV can be utilized to calculate the real cost in 

today’s dollars after the implementation is complete. 

Infrastructure investment can be in high-risk opportuni¬ 

ties, for example, implementation of an integrated ERP system 

by a pharmaceutical manufacturer in preparation for the 

impending expansion of a retail pharmacy chain customer. In 

the event that the retail drug chain fails in implementing the 

enterprise-wide ERP system, it constitutes a high risk. Yet, 

there are other opportunities the manufacturer can seek to col¬ 

laborate with other retail chains or its own suppliers. In doing 

so, it can improve its own operations through better forecasting 

and planning capabilities afforded by the ERP system. These 

opportunities (or risks) of the investment stage can be explored 

and exploited at each stage of the investment as the project 

proceeds from Year 1 to Year 2, from Year 2 to Year 3, and so 

on, by matching it with an appropriate technique. 

Frito Lay Inc., the leading snack foods manufacturer, 

implemented a handheld computer system that initially saved 

several hours a week of delivery persons’ time in completing 

paperwork. However, as the implementation progressed, addi¬ 

tional advantages of continued investment became clear and 

the company began to use daily sales data to plan production, 

forecast sales, track the effects of promotional campaigns, and 

eventually plan organizational redesign. 

In both cases the Real Options approach is appropriate in 

identifying future risks and opportunities when the IT invest¬ 

ment should be curtailed, stopped, or continued. It provides 

advantages over NPV because the late-stage benefits would not 

have been envisioned prior to the investment, thereby result¬ 
ing in an understatement of payoff. 



Chapter g • Implementing IT Payoff Initiatives 

Phase II: Involvement 

This phase addresses organizational issues more than the 

technical or analytical aspects of IT payoff. More precisely, it 

has to do with involving the stakeholders in an attempt to 

thwart what could become a political issue. It is often argued 

that the most common reason for IT failure is managerial, not 

technical. Often the reasons for failure come down to hurting 

people’s feelings because either they were not consulted prior 

to an announcement or not asked to provide feedback on how 

to proceed. There is a tendency to resist or oppose an initia¬ 

tive following such overlooked communication. Second, a 

pragmatic reason for involvement is determining how the pay¬ 

off will be measured and utilized by the company. After all, it 

is the customers who will implement changes resulting from 

IT payoff analysis and it makes sense to involve them as much 

as possible. 

Ensure customer involvement. If we are going to measure 

the business value of IT investment, it is critical to involve the 

businesspeople in agreeing upon what is to be measured. Jim 

Elert, Chief Information Officer for Trinity Health, suggests that 

“IT should enter into a negotiation with the business side of the 

company on what constitutes value and how it will measured.” 

If this agreement is not secured ahead of time, there is the pos¬ 

sibility of faultfinding with the IT payoff assessment, particu¬ 

larly if the results do not favor a customer’s agenda. Customers 

also provide access to performance data necessary to conduct 

the analysis. Although the expense data are available in the 

accounting department, the performance metrics generally 

reside at the operational departments under the customers’ 

control. Without customer involvement, identifying appropriate 

metrics and making the business case will be difficult. 

Identify tangible and intangible metrics. Involving the 

constituents helps identify those metrics that are important to 

them. Metrics can take the shape of measuring something as 

straightforward as the time it takes to execute a customer ser¬ 

vice call or to fill an order. However, the intangible metrics can 

be hard to identify, let alone measure. For instance, an 
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increase in market share, reduction in customer complaints, 

or reduced reject rate could be difficult to place a value upon. 

Under some circumstances, increasing market share could 

mean that the company is getting customers that the competi¬ 

tion does not want. The reduction in customer complaints 

could mean that dissatisfied customers are not speaking up 

because they chose not to come back. Similarly, reduced 

reject rate could mean that more defective parts are getting 

through. With the involvement of the customers, appropriate 

metrics can be identified and agreed upon so that an accept¬ 

able analysis can be accomplished. 

Make the business case for IT payoff measurement. One 

of the most challenging issues in IT payoff is demonstrating to 

the organization that it is worth the company’s time and 

expense to conduct the analysis. We have encountered various 

questions from concerned employees on the objective of mea¬ 

suring IT payoff because they are skeptical of the organiza¬ 

tion’s motives. They are concerned about whether the IT 

payoff exercise is really a productivity assessment to see if cer¬ 

tain functions are paying off. Such concerns take the form of 

rumors such as that a department is a candidate for shutting 

down or outsourcing if it does not show IT payoff. On the 

other end of the spectrum is the argument that “the company 

is doing well financially so we must be doing something right. 

Why waste time in measuring IT payoff?” 

In some cases this is a reasonable question. Why take away 

resources from doing the work when there are no problems? It 

is widely known that any measurement attempt, particularly 

one that involves measuring people performance, is likely to 

disturb the system. Therefore, it is imperative to make the case 

for measuring IT payoff and convince the entire organization of 

its value. The payoff measurement areas should be clearly out¬ 

lined, the measures agreed upon, and the actions expected as a 

result of the findings should be understood. Management 

should clearly state how actions taken would result in organi¬ 

zational improvements such as better working conditions, 

increased competitiveness, further investment, or redesigned 

processes. In some cases it is simple to make the business case 

when the IT payoff is needed to report to a governmental or 
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trade agency. The business case for IT payoff measurement is 

easier to make if the company is feeling the “pain,” such as in a 

general dissatisfaction with information systems, threat of loss 

of market share, customer complaints, or a difficult choice of 

investing in IT or other initiatives. Relating payoff measure¬ 

ment to these reasons can help employees understand and sub¬ 

sequently offer buy-in to the project. 

Phase III: Analysis 

In the analysis phase, data are collected, analyzed, and 

interpreted for meaningful action. Notice that this is the third 

phase of the IT payoff measurement process. We draw atten¬ 

tion to this fact because we find IT payoff analysts leaping to 

data collection and analysis without spending adequate time 

in the exploration and involvement phases. It is not a coinci¬ 

dence that the technology justification models are in the sec¬ 

ond half of this book. The analysis phase is preceded by 

significant preparation, careful attention to which is likely to 

be rewarded by accurate results that customers will accept 

and act upon. It is this “fit” between the measurement 

approach and organizational goals that one should seek to 

accomplish. 

Conduct analysis. The analyst should choose from the vari¬ 

ous techniques mentioned in the earlier chapters and find one 

or more that are suitable to the objectives of the customers. Of 

course the availability of data also dictates the use of analytical 

tools. The prevailing issues in conducting IT payoff analysis are 

lag effects, control variables, and adjustment factor. 

The lack of longitudinal data has been a major shortcom¬ 

ing of several past IT payoff studies. Longitudinal data for the 

same metrics over an extended number of periods allow the 

analysis to account for lag effects in IT payoff. IT investment 

made today is likely to take one or two quarters before the 

company can expect a payoff. 

Isolating the effects of technology from other causes that 

can affect financial performance have challenged analysts and 
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led customers to be skeptical. The company’s performance 

can be affected in part by a recession or a growing economy, 

higher raw material prices, or redesigned business processes. 

To account for such confounding factors, the analysts gather 

additional data to account for hypothesized factors included in 

the analysis as control variables. Such factors should be iden¬ 

tified in the Involvement phase while working with the cus¬ 

tomers. Regression analysis can identify the “interaction 

effect” in isolating effects of IT. A recent study analysis com¬ 

pared the effect of IT investment with that combined with 

business process reengineering initiatives, also known as 

interaction effect. The study found that although there was 

evidence of IT payoff resulting from investment, the payoff 

was more pronounced when combined with business process 

reengineering.1 

While discussing the NPV, we discussed that investment 

made today does not have the same value of investment made 

at a later date because of the time value of money. Similarly, 

the value of technology also changes over time. Per Moore’s 

law, within two years the performance of computer hardware 

will probably double for the same price or cost half as much 

for the same performance. Therefore, to account for these 

variations, analysts use an adjustment factor to discount 

future investment so that a fair comparison can be made. 

Interpret data for constituents. The results of a statistical 

analysis have little meaning if they are not translated into 

business terms. A regression equation with a set of coefficient 

values has turned off many customers who believe that the 

complex analysis is an academic exercise. Therefore, the 

results of the analysis should be validated for reasonableness 

and translated into business terms. In a real-life business situ¬ 

ation, a consulting company was given the responsibility of 

conducting a payoff analysis of the customer satisfaction 

tracking system. Following rigorous statistical analysis when 

1. S. Devaraj and R. Kohli, “Information Technology Payoff in the Health¬ 

care Industry: A Longitudinal Study,” Journal of Management Informa¬ 

tion Systems, 16 (2000): 39-64. 
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the results were presented, the customers’ reaction was sub¬ 

dued. The reason: the results of the analysis were common 

knowledge and therefore the business case for the analysis 

could not be made. Although upon further analysis, interesting 

drivers of customer satisfaction and potential contribution of 

the system to the organization were uncovered, and this was 

only after the consultants worked with the sponsors of the ini¬ 

tiative to identify metrics that were meaningful to the end-cus¬ 

tomers. As indicated in Figure 9.1, a feedback loop leading to 

the previous phase is recommended so that the customers’ 

help is sought to establish the business value of the analysis 

and interpretation of meaningful results. 

Typically, the results of the analyses are first presented to 

the sponsors of the IT payoff initiative in a report or a presen¬ 

tation prior to dissemination to the entire end-customer base 

(discussed later). The sponsors are generally interested in the 

relationship of IT investment with the resulting benefits. Some 

questions the data interpretation should address are: 

1. Is IT investment paying off? 

2. If so, what is the extent of the payoff? If none, why? 

3. How much increased revenue or profit can be attrib¬ 

uted to a unit amount invested, for example, in the 

ERP system? 

4. Are some investments paying off more than other 

investments? Why or why not? 

5. What are the factors that facilitate/inhibit payoff? 

6. Is continued IT investment recommended? 

Careful analysis and interpretation of data to answer these 

questions is likely to win approval for continuation of the 

project and wider implementation of the findings. 

Phase IV: Communication 

The communication phase can appear to some as intuitive 

or even redundant. However, the fact is that most initiatives 

fail to have the desired effect because of lack of timely, com- 
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plete, and meaningful communication. It is a thankless job 

and perhaps noticed only when not done properly. Yet, it 

remains the cornerstone of getting people involved in organi¬ 

zational initiatives. An indicator of good communication is 

when constituents see the value of measurement of IT payoff 

and make it a part of the work plans. 

Provide feedback and actionable steps. In the IT payoff 

context, the communication of the findings should be useful to 

the customer. The customers feel a part of the process and 

perceive getting something in return for sharing the data. This 

step is a continuation of the last step of the analysis phase— 

interpret data for constituents. In this step the findings of the 

analysis are broken down by functional areas and communi¬ 

cated appropriately. The analysis results have greater use 

when accompanied by actionable steps. 

Analysts find this transition from results to actionable 

steps as the most challenging. It requires customization for 

each functional area and a deep understanding of the nature of 

the business, as well as some creativity in suggesting innova¬ 

tive ways to exploit payoff. Unless the results can be tied to 

day-to-day activities, profound changes are difficult to make. 

One may compare this step with customer “hand-holding”— 

and it may be just that. Yet it is necessary to close the loop of 

the IT investment to payoff. As discussed in Chapter 5, this is 

where IT assets will show impacts and these are the constitu¬ 

ents who will enable such impacts. Without IT impacts, there 

will be no organizational impacts. The importance of customer 

involvement is depicted in a feedback loop to the beginning of 

the involvement phase. The analysts will be expected to show 

how the recommended actionable items will affect the metrics 

and support the business case for institutionalizing the IT pay¬ 
off process. 

Institutionalize bias for IT payoff measurement. Perfor¬ 

mance measurement is critical to organization success 

because of the reasoning that what you cannot measure, you 

cannot improve. In this final step of the final phase, we recom¬ 

mend that payoff measurement should become a bias within 

the organization. The payoff exercise should lead people to 
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think of their work in measurement terms and encourage 

them to ask questions such as: Do we have the data to know 

that the technology investment does what it is supposed to 

do? How do we collect this data? What can it inform us? 

The measurement bias should also be reflected in the tech¬ 

nologies themselves. For instance, the company should imple¬ 

ment ERP modules to track systems features accessed and 

overall usage, and relate the data to functional performance 

metrics. If managers use the corporate decision support sys¬ 

tem’s (DSS) “what if” analysis to analyze contracting options, 

the longevity and profitability of contracts can be tracked to 

evaluate the DSS investment payoff. In our discussions with 

ERP managers, we find that such measurement modules, 

although available, are not utilized because of the overhead in 

capturing, storing, and processing large volumes of data. For 

quantifiable metrics, the implementation and enhancement of 

such tools are critical in creating a system where the data col¬ 

lection and analysis are continuous and proactive. The results 

of payoff analysis can be displayed on a corporate electronic 

dashboard alongside indicators of financial and quality perfor¬ 

mance that managers periodically monitor. Thus, the payoff 

analysis can be part of a balanced scorecard approach that was 

described earlier. 

It is likely that some time in the future the indicators will 

generate the need for instituting another payoff analysis—per¬ 

haps in a new technology or a reengineered process. This will 

lead to a feedback loop to the beginning of the EIAG model 

and trigger another IT payoff measurement project (see Figure 

9.1). However, this time the company will be better positioned 

to build upon the learning transpired from the erstwhile IT 

payoff. Furthermore, the measurement system in place might 

not require much modification, if any. In this respect, the 

EIAG model represents a life-cycle approach for IT investment 

and payoff measurement. 

The four-phase EIAG approach described above is by no 

means an exhaustive one. Due to the nature of the business, 

one may add more steps or combine two or more steps. Fur¬ 

thermore, the time and effort spent on a step can vary depend- 
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ing upon the stage of the IT investment, past experience with 

measuring payoff, and the maturity of analytical tools within 

the organization. Nevertheless, the steps described in the 

EIAG approach should help in identifying gaps in the payoff 

measurement process to avoid some common pitfalls. 

Interview with Cinda Hallman, 

President and CEO, Spherion corporation 

In your opinion, how is IT payoff measured among manufacturing orga¬ 
nizations? 

Cinda Hallman (CH): Most businesses do not adequately measure the ben¬ 

efits side or the payoff side of IT. They normally measure the cost side very 

well and have gotten much better at it. However, the problem is when you 

only measure the cost side, then IT becomes thought of as a cost, an over¬ 

head, as opposed to a component of doing good business. The IT payoff is 

in a lot of cases very difficult to measure but not impossible. At DuPont we 

had many very large projects, including a multimillion dollar SAP project. 

The measurement for this project was in and around what it could deliver 

in specific areas to the businesses as well as horizontally across all of our 

businesses. Procurement savings was the most substantial part of the pay¬ 

off. The benefit was that the value of the information we gained enabled our 

buyers to leverage the buying capability for things, such as Maintenance 

Repair Operation (MRO) items,a which was quite substantial because in a 

company with 80 businesses, without this information it’s difficult to grasp 

the leverage you may have in working with vendors. 

What challenges does such measurement pose? 

CH: With MRO items one has to have a tracking mechanism to ensure that 

the benefits in procurement are realized. To a large degree, businesses in 

the past have not had either a way of identifying the benefits, or if they did 

have a way of identifying the benefits in the business case they did not 

have a way of following up on it afterward to make sure that the benefits 

were actually realized. So that second part is a very important part of the 

puzzle and actually it turns out to be a part of the managing process within 
a company. 

a. MRO includes thousands of small items that are purchased in manufacturing operations 

ranging from safety gloves to safety shoes to gaskets to screws. For large companies MRO 

items add up to billions of dollars. 
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If you don’t have a measurement mechanism in the feedback loop, then in 

effect what will happen is an IT project will get implemented and there will 

never be any accountability on the benefit side, so in this regard IT 

projects have to be a part of the managing process and have to be treated 

like other projects within a company. Most substantial manufacturing 

companies have big engineering projects that have traditionally been mea¬ 
sured from both the cost and benefits side. 

How did you deal with such challenges? 

CH: At Dupont I tried to use the practices that had been adhered to for 

engineering projects in that particular area as a way of illustrating to peo¬ 

ple what needed to be done in the IT area because they were quite familiar 

with these practices for measuring cost and benefit. That turned out to be 

a fairly good way of helping people to realize that measuring both cost and 

benefit needs to be a part of the managing process. It helps if the executive 

level in a company realizes that you need both the costs picture and the 

benefits picture too. If they seem to consider IT as just an overhead and 

only ask about the cost side of the equation, it makes it more difficult. So 

that’s another component of achieving success in this arena. 

How does measurement of investment in e-business opportunities differ 

from traditional IT investment? 

CH: Among the projects that were more difficult to assess in terms of the 

benefit side included those that involved e-business work at DuPont. For 

newer applications, measuring payoff involves making the case that the 

company needs to get into this particular arena for a variety of reasons, 

either as a “stay-in-business” case, which could be true in some particular 

areas, or it could be a way that is going to help you with your cost provi¬ 

sions, which is certainly true in some areas because if done appropriately 

it streamlines the process or because you want to experiment. All of these 

actually are quite valid reasons to invest in e-business technologies. The 

payoff has to be tied to a leader of that particular business accepting 

responsibility that they want to experiment, that they want to try some¬ 

thing, or that they believe that it is a price of staying in business. They 

have to be prepared to take accountability for helping the investment suc¬ 

ceed. We were most successful in instances where the head of the business 

was committed to this. 
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Interview with Cinda Hallman, 

PRESIDENT AND CEO, SPHERIDN CORPORATION 

Another ingredient of success is to try to ensure that you have provided as 

much education as possible to the business leader so they have some 

understanding of the area they are embarking on. We worked with an 

external supplier to set up workshops where they gathered information on 

one of our business areas all the way from the nylon business to the Lycra 

business to the engineering polymers to the various electronics businesses 

at DuPont. We then took the business leader along so that at the workshop 

the business leader was educated in a way of showing him or her about 

what was happening in their particular lines of business. They would be 

exposed to what their competitors were doing in the “e-arena” and then 

what was possible in this area. That was a tremendous help because it gave 

them more energy, a better understanding, and an appreciation of what 

others were doing. Therefore, it provided a nice balancing ground to move 

this thing forward. But the point again on payoff is that these particular 

kinds of areas are built around trust and judgment. Good business judg¬ 

ment means that “I know I’ve got to do something” and the trust is that “I 

am working with my colleagues in IT and other areas in the company in 

order to get the job accomplished and I know that my colleagues are going 

to get me the right kind of competency to get this thing done.” 

You have to structure the project so you share accountability for its suc¬ 

cess with the business leader. If you are talking about changing the way 

you do business, it could take a period of a year, if not longer, in order to 

transform the way you work. This makes it difficult to measure results. 

The best business leaders will measure results because they want to stop 

these things that are experiments. If the project doesn’t look like it’s 

returning something to you they will stop it. In most cases people that 

have helped start something find it difficult to stop it, but the strongest 

business leaders take a critical look at some of the areas that they were 

expecting to either improve; that is, by getting new business, different cus¬ 

tomers, more volume from existing customers, and perhaps cost reduc¬ 

tion. If none of these are occurring on a minimal scale they will step back 

from it and consider whether they should proceed with the project. Some 

did and that shows that they understand good business. At the end of the 

day all IT projects are supposed to make the businesses better. 
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NTERVIEW WITH ClNDA HALLMAN, 

PRESIDENT AND CEO, SPHERION CORPORATION 
' 

You mentioned that the good ones would try to measure, but did you find 

that this impedes the productivity? Did the impetus for measurement of 

payoff come from the IT group or did it come from the business group? 

CH: I think that it varies by individuals. To some extent it is driven by IT. 

I also think that IT people are trained to a large extent to work with the 

businesses on what they believe the businesses desire and so they can be 

influenced if a business leader doesn’t want to measure. The person that 

you want to try to get in the right place the earliest is the business leader. 

The question pertains to who is answerable to the senior management, 

who actually writes the check for the new project. 

CH: Well the way it works in reality is sometimes different than how most 

people think it works. In a lot of cases, and all the cases I have been 

involved in, the head of IT has a pretty large share of the responsibility for 

what’s done at IT and the company and they are expected to help steer the 

ship in the right direction. Now, what needs to occur is that the business 

leaders need to take more ownership for the benefits side. Again, in a lot of 

companies, the benefits side has been overlooked so all you’re looking at is 

the cost side. Therefore, the IT person in many cases is held largely 

accountable in the company. What we were trying to move toward at 

DuPont is more accountability to the businesses for making the right deci¬ 

sions on these projects consistent with what they were trying to achieve in 

that business. 

Was there a process laid out on how an investment is going to be made, 

at what point it is going to be measured and who was going to measure 

it, and how we are going to declare success or failure? 

CH: We set up a process within IT where we placed what I would call 

“smaller CIOs” in some of the big businesses such as our Lycra business 

and our Nylon business. Those businesses were set up in a wide variety of 

ways. We had smaller CIOs within the business and those people had 

accountability for understanding that business area as well as understand¬ 

ing IT. It worked better if you can consider the CIO at the center of the 

wheel and the spokes running from the center into the businesses. Those 

people were accountable for working with the business leaders on projects 

and identifying appropriate projects consistent with the businesses’ work 
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PRESIDENT AND CEO, BPHERIDN CORPORATION 

plan. From a managing process standpoint, that’s the way it works. The 

CEO was always looking to me (the CIO) to make sure that we were mak¬ 

ing the overall investment and directing it to help businesses understand 

where they should spend money in the most appropriate way. Our 

“smaller CIOs,” working with the business leaders, were accountable to 

identify with the business leadership the benefits side and ensure that this 

was accounted for and followed up on. And so they were to a large extent 

helping to steer the investment in the right direction. We were on the road 

to some changes. Our people were smart enough to understand that this 

was just a way of getting them to improve their business and that IT was a 

critical tool and that they needed to measure it. 

How would you contrast between your experiences in the manufacturing 

sector and now at the reigns of a services company? Do you see any new 

challenges or differences in the way IT payoff is approached or the metrics? 

CH: Yes, I think that there are a tremendous number of similarities in the 

services industry. What I do find in the services industry is more need for 

“up-to-the-minute” information on certain things. However, in terms of 

the way projects are identified and prioritized and then benefits are 

assessed, there are very similar kinds of issues. And we also have multiple 

businesses within the services company that have the same kind of com¬ 

peting needs as well as resources that are not always equal to the 

demands. So we have the priority-setting problem, the competing chal¬ 

lenges that one has to deal with and just like in a manufacturing company 

like DuPont, we have to get the infrastructure or the foundation systems in 

place while at the same time fulfill business unit demands. In addition, 

most businesses can easily see the benefit of Web-enablement because it 

looks attractive and glamorous and not realize the benefits of the infra¬ 

structure work that has to be in place to enable the front-end work. 

Was there a difference in how you measured infrastructure versus an 

application such as the one that you described for the MRO application? 

CH: The infrastructure work is usually quite large in terms of the expendi¬ 

ture and so one must be disciplined in measuring the benefits, and both 

the costs and the benefits, which is also usually a large number. In terms 

of the front-end work, in some cases those are entirely small projects and 
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INTERVIEW WITH Cinda Hallman, 

PRESIDENT AND CEO, Spherion Corporation 

you don’t want to put in place such a laborious measurement procedure 

that it makes it cumbersome and does not add value. We have a much 

slimmer process for small projects. It just wouldn’t make sense to go 

through that laborious measurement procedure for these smaller projects. 

In certain cases there are things that either the CIO determines for the 

business or the business has an idea on what might help a customer for 

which you will do a short experiment. Again, you don’t want long, labori¬ 

ous measurement procedures to stand in the way of something like that. 

Are today’s e-commerce technologies making it easier to measure payoffs? 

CH: I don’t see much difference. I think that the biggest opportunity area 

you still have in terms of the benefits is the very large infrastructure 

projects. I do think that with the pervasiveness of technology, which Web- 

enabled has made more widespread, we have to just accept the fact that 

technology is pervasive. Whereas in the old days we had cost justifications 

around a PC, today the PC has become the calculator. And so in effect you 

have to move up a step and say a PC is basic equipment for employees 

today. It is definitely different within my lifespan of being in IT and so I 

think that we have to accept those kinds of things for which one doesn’t 

need to have cost justification. 

Did you have accountants or consultants helping you with projected 

payoffs for large infrastructure investments for which detailed payoff or 

potential payoff analysis is needed ? 

CH: Well, within DuPont of course we have a very fine finance department 

and we always had people assigned from the finanee/accounting area on 

these projects. They were assigned from a functional standpoint but they 

were also assigned to work on the business case as well. That is just stan¬ 

dard practice. In certain cases we also got auditors involved early. It 

depended on the project and we certainly had other functional people that 

were relevant to the area. For example, it wasn’t unusual when we were 

dealing on these large projects to have the legal department involved as well. 

Cinda A. Hallman is the President and CEO of Spherion Corporation, a 

company that specializes in recruitment, outsourcing, and technology 

services. Prior to Spherion, Cinda served in a num ber of key sen ior exec¬ 

utive roles during a more than 20-year career at DuPont (E.I. du Pont de 
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Interview with Cinda Hallman, 

President and CEO, Spherion Cdrpdratidn 

Nemours and Company). In her most recent role as Senior Vice Presi¬ 

dent, DuPont Global Systems and Processes, Cinda led a major effort to 

define the new business models associated with transforming DuPont 

from a chemicals and energy-based company to a chemicals, biology, 

and knowledge-based company. She was also responsible for global 

information technology, processes, and strategy. 



Electronic 
Commerce: 
Challenges and 
Opportunities 
in Assessing 
IT Payoff 

[he basic model presented in Chapter 9 is applicable to 

all technology investment contexts, including electronic com¬ 

merce, or e-commerce. Yet, there are nuances in e-commerce 

that deserve further attention. This chapter addresses the 

challenging task of technology evaluation in predominantly 

Web-based environments. Specifically, it presents a framework 

that can be used to determine the various kinds of payoff met¬ 

rics in e-commerce. Below, we discuss some recent business 

capabilities accelerated by the advent of e-commerce. Busi¬ 

nesses investing in IT should develop and exploit these capa¬ 

bilities to enhance IT payoff. 
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Data, Information, and Knowledge 

One of the most significant capabilities of today’s elec¬ 

tronic commerce environment, which was not possible earlier 

with respect to payoff examination, is the collection and anal¬ 

yses of tremendous volumes and types of data. Along with this 

capability comes the hope that we might be able to better uti¬ 

lize this data to make improved business decisions. An exam¬ 

ple is the analyses of click-stream data that helps in designing 

better Web sites or the analyses of customer profiles that can 

help in targeted marketing. However, data is only the first step. 

To paraphrase T.S. Eliot—Quite often information is lost in the 

data, knowledge is lost in the information and wisdom is lost 

in the knowledge.1 Thus, the sequence from data to informa¬ 

tion to knowledge to wisdom needs to be complete to help in 

better decision making. 

The capabilities of the e-commerce environment have facil¬ 

itated data mining by combining mathematical and artificial 

intelligence algorithms with the rich data collection. Spurred by 

advances in information technology and data collection meth¬ 

ods, data mining capitalizes on the availability of large data sets 

in commercial enterprises. This offers an unprecedented oppor¬ 

tunity to analyze this data and extract useful information. The 

field of data mining draws upon extensive work in areas such as 

statistics, machine learning, pattern recognition, databases, and 

high-performance computing to discover interesting and previ¬ 

ously unknown information in data sets. 

An interesting example of benefits derived from data min¬ 

ing is the case of a major New York bank. The bank had a dial¬ 

up application that enabled customers to access their banking 

services. The application had few users and was targeted for 

discontinuation because of its high maintenance cost. What 

few users it had were constantly calling support to complain 

about the application. When a little data mining was done, it 

revealed that the very customers who used the application also 

happened to use other services of the bank and had a lot of 

1. Selected Poems. T.S. Eliot, Harcourt Publishing, 1988. 
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money invested there. Most were elderly folk who used the cus¬ 

tomer support line as a social outlet. They called in and chat¬ 

ted with the support staff, whom they had come to know by 

name, using inadequacies of the software as an excuse to call in 

and chat. The application seemed to keep them connected 

with the bank and happy about doing their business there. 

Upon reflection, and the discerning of nonintuitively obvious 

relationships between the program, the customers, and other 

services that they used, decision makers at the bank decided to 

retain the application. Its dollar costs were more than offset by 

the value of the customer retention that it fostered. Thus, data 

mining is one of those areas that does not justify itself immedi¬ 

ately in terms of return on investment, though it can provide 

enormous value to business decision making. 

While data mining is at the front-end and a technology to 

extract information from data, customer relationship manage¬ 

ment (CRM) is involved with making business decisions with 

this information. For example, a catalog retailer has a new cat¬ 

alog and needs to determine which customers to target so 

there is a high likelihood that they will respond. The CRM pro¬ 

cess has a historical database of customers who responded to 

earlier catalogs and their profile. The CRM module would 

apply some built-in criteria to build a model of customer 

behavior that would then be used to predict which customers 

would be most likely to respond to the new catalog. This infor¬ 

mation can be used effectively to design targeted marketing 

strategies. Thus, payoffs can be more effectively realized in 

today’s e-commerce environments, aided by data-mining and 

CRM modules. Such complementary changes can affect the 

extent of payoff and will require specialized approaches to 

capture. 

E-commerce has also brought to the forefront the issue of 

payoff as a consequence of consumer loyalty. Does the e-com¬ 

merce channel amplify or erode consumer loyalty? Does the 

medium have anything at all to do with consumer loyalty? We 

discuss these issues in the following section. 



THE Payoff 

E-Loyalty: Your Payoff in 

□ nline Commerce 

“If you build a good site, users will come, 

but if they visit only once, you lose. ” 

—Nielsen2 

In business-to-consumer (B2G) e-commerce, does a tradi¬ 

tional virtue like loyalty still stand on the high pedestal in the 

online world? After all, customers can defect with the click of 

a mouse. The unique economics of e-business make loyalty 

more important than ever. What are the metrics for loyalty? 

We believe that loyalty in cyberspace assumes even greater 

significance than loyalty in the physical marketplace. This is 

because it is very expensive to attract and obtain customers 

on the Internet, and unless these customers remain loyal and 

make repeat purchases, it is not a profitable proposition for 

the business. For example, it takes up to three years of cus¬ 

tomer loyalty for a credit card company to recover customer 

acquisition costs. In the payoff equation, therefore, loyalty in 

the online marketplace assumes a greater role than in tradi¬ 

tional marketplaces. 

In our analyses of data on online shoppers, we found sur¬ 

prisingly that loyalty to online shopping was significantly 

higher than conventional shopping. This runs counter to the 

common belief that customers are not as loyal to the online 

shopping channel as compared to physical or conventional 

stores. However, creating consumer loyalty is more complex 

than simply investing in electronic commerce initiatives. It 

requires a deeper understanding of what leads to consumer loy¬ 

alty, and, therefore, how to capture it in the IT payoff equation. 

2. Jakob Nielsen’s Alertbox, August 1, 1997, -www.useit.com/alertbox/ 
9708a.html. 
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A Model for E-Loyalty 

Information technology in general has impacted busi¬ 

nesses on any of the following metrics: productivity, profitabil¬ 

ity, and consumer surplus. In the case of electronic B2G 

commerce, the value to the customer may be derived from 

time savings, price, preferences, and ease of transaction. We 

suggest that the nature of the interaction between the cus¬ 

tomer and the Web presence of an online store also has an 

important effect on the purchase decision. Thus, features of 

the Web site that make the shopping experience for the cus¬ 

tomer a compelling experience contribute to the likelihood of 

a purchase decision. Satisfaction with purchases, experienced 

repeatedly, eventually leads to customer loyalty. We present a 

model and metrics for explaining customer loyalty in online 

shopping in Figure 10.1. Three factors contribute to satisfac¬ 

tion with the purchase: (1) the efficiency of the transaction as 

measured by metrics for ease of use, the effort required to 

search for the best product and complete the purchase, and 

Efficiency 

Time 
Ease of use 
Effort 

Value 
Satisfaction 

with Purchase 

Payoff = Loyalty 

Price 
Quality 

Repeat customers 
Market share 

Interaction 

Information 
Safety 
Load time 
Navigation 

FIGURE 10.1 Model and metrics for online purchase. 
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the time involved in making a purchase; (2) the value to the 

customer realized either as a better price or better quality, or 

both, of the product or service; and (3) the nature of the inter¬ 

action that might largely be a function of the design of the Web 

site. E-commerce represents an opportunity for enhancing 

customer satisfaction through each of these factors. 

Customer loyalty is eventually what defines a sustained 

competitive advantage. The metrics for loyalty are increased 

market share, retention of customers, repeat purchases, and 

sales from retained customers versus new customers. Another 

question related to these metrics that we should ask ourselves 

is “Who are our most loyal customers?” Are they also our 

most profitable ones? For example, in the credit card and 

banking industries the most loyal customers might not be the 

profitable ones from the firm’s perspective. Such an analysis 

might suggest appropriate customer segments to target to 

maximize payoff. 

E-ccimmerce Payoff 

In general, any technology can be viewed as yielding a 

payoff if it provides value. Value, in the electronic market¬ 

place, can have varied connotations and oftentimes in ways 

that are very different from conventional marketplaces. Rig¬ 

gins developed on earlier work in communications technology 

to present an Electronic Commerce Value Grid to identify 

opportunities from e-commerce that provide value.3 The first 

basic premise of this grid is that firms compete on five dimen¬ 

sions of commerce. They use various modes of interaction to 

compete over both time and distance with the objective of 

providing some product or service through a chain of rela¬ 

tionships. Thus, the five dimensions are time, distance or 

geography, relationships, interactions, and product or service. 

3. Frederick J. Riggins, “A Framework for Identifying Web-based Elec¬ 

tronic Commerce Opportunities,” Journal of Organizational Comput¬ 

ing and Electronic Commerce, 9 (1999): 297-310. 
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The second basic premise is that firms compete on these five 

dimensions to provide value along three payoff criteria: effi¬ 

ciency, effectiveness, and strategic advantage. Each of the 15 

combinations represented by the 5x3 grid presents opportu¬ 

nities for providing value to the customer and thereby payoff 

from the technology. We build upon the dimensions of the 

electronic commerce value grid to present the payoff mea¬ 

sures that would be the focus of IT payoff in these situations 

in Figure 10.2. 

Payqff 

_ _ Innovation/ 
Efficiency effectiveness 

Strategic 

Time 

• More tasks • Number of clicks • Less load with a 

• Less error to access infor- 24 x 7 service 

mation • Enhanced cus¬ 

tomer satisfac¬ 

tion 

Geography 

• Access to wider • Search costs • International 

markets reduced with a sales 

single gateway • International 

access customers 

Relationships 

• Time savings • Customer • Customer reten- 

through use of response to tion by creating 

intermediaries micro-market- dependency to 

• Cost saving ing lock-in users 

Interaction 

• Product • Click stream • COIN users 

improvements • Time 

resulting from 

user feedback 

Product/ 

Service 

• Through use of • Enhanced cus- • New products, 

agents tomer satisfac- services 

• Better price tion through 

• Less time online decision 

support tools 

FIGURE 10.2 Payoff measures for electronic commerce. 
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How do today’s businesses compete on the five dimensions 

mentioned in Figure 10.2? First, time has taken on tremen¬ 

dous significance in the business environment as businesses 

compete in Internet time. Everything from product design to 

development, testing, and marketing is done at amazingly high 

speeds compared to business a few years ago. Therefore, if a 

technology allows a company to achieve its tasks faster, the 

technology is perceived as having a payoff. In the electronic 

marketplace, distance and geography have far less signifi¬ 

cance. Another key aspect that has changed since the advent 

of electronic commerce is the nature of the relationship 

between customers and businesses. By offering new function¬ 

alities (such as 24 x 7 access to account information), smaller 

and newer businesses can challenge established, bigger com¬ 

petitors. E-commerce might also add value to customers 

through relationships that are established through online com¬ 

munities (GOINS, communities of interest). Finally, e-com¬ 

merce presents opportunities to offer new products or to 

bundle existing products and services that were not possible 

through traditional modes of business. Thus, all five dimen¬ 

sions present avenues for realizing value from the technology 

and thereby enhancing payoff from it. 

While the dimensions discussed above offer opportunities 

for realizing value from e-commerce technologies, what exactly 

is the mechanism for creating value? It is through the channels 

of increased effectiveness, efficiency, and strategic advantage 

or innovation. Effectiveness is doing the right thing, while effi¬ 

ciency is doing the thing right. So, efficiency comes with doing 

certain tasks such as bill payment or procurement more effi¬ 

ciently using Web-based technologies. Effectiveness, on the 

other hand, is associated with improved decision making 

because of the timely information made available by e-com- 

merce, such as finding the right flight depending upon limita¬ 

tions of time, cost, and number of connections. Finally, 

electronic commerce can result in strategic advantage if the 

technology allows the business to enter new markets or offer 

new bundles of products and services that can garner greater 

market share. An example would be Federal Express’ feature 

for customers to check the status of their package at any time. 
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Each intersection of the dimensions of commerce and dimen¬ 

sions of value creation can be viewed as a potential for payoff 

from the electronic commerce-based business. 

On the dimension of time, e-commerce adds value to the 

customer, and thereby payoff from the technology, by enabling 

the customer to accomplish a wide array of tasks in relatively 

quick time. For example, Land’s End allows a customer to view 

a catalog, see how a particular dress would look, order online, 

and get an estimate of when the product would be delivered. 

Another example is using online banking to transfer funds, pay 

bills, check balances, and so on. These represent a more effi¬ 

cient way of conducting business than traditional modes and 

therefore, from the customer’s perspective, add value. Payoff 

metrics that can be used in this case are the number of tasks 

possible, the number of errors, and so on. 

Today’s age can be characterized as the Information Age. 

Yet, the constant bombardment of a barrage of information 

makes businesses and individuals yearn for useful knowledge. 

To make effective decisions, one has to gather knowledge by 

wading through a lot of information. E-commerce can make 

this process more effective by providing only the desired infor¬ 

mation. An example is CNN Interactive, which provides news 

updates on areas that the customer has expressed interest. A 

metric can be developed to assess the payoff on this dimension 

that incorporates the time and number of screens, on the 

average, before the user accesses the information sought. 

A strategic benefit from e-commerce technologies, for 

example, for banks and the IRS, is that they not only can pro¬ 

vide the right information but can also do this 7 days a week, 24 

hours a day. Direct benefits accrued might be captured as met¬ 

rics for less load at the bank, and higher customer satisfaction. 

Along the dimension of “distance,” e-commerce can allow 

even small players to get access to larger markets. By setting 

up a Web presence and a storefront, even small businesses 

that originally were restricted to local markets now have the 

capability to present themselves in the national marketplace. 

E-commerce allows several smaller entities to come together 

so that they can overcome scale and combat bigger players. An 
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example is autobytel.com, which brings together thousands of 

smaller automobile dealers so that they are able to compete 

with the large dealerships.4 The number of markets and cus¬ 

tomers e-commerce technology provides access to might serve 

as metrics to examine this dimension. 

E-commerce technologies can make information access 

more effective for customers by providing a single gateway of 

access and then directing or filtering users to relevant sites. 

Many companies now have a single point of access that pro¬ 

vides all the information about a company, including products, 

prices, availability, and contacts within the company. Thus, 

search costs for the customer are substantially reduced com¬ 

pared to the time when customers had to get on the phone to 

get basic account information. Measures for the time and 

effort involved in searching and accessing information would 

serve as metrics to assess payoff. 

The biggest strategic advantage of electronic commerce to 

many small businesses is the promise of global visibility and 

access to global markets. Companies such as 1-800-FLOWERS 

are niche players that now have a global presence, thanks to 

the Internet. Customers and sales from global markets are a 

reflection of payoff along this dimension. 

The side of electronic commerce that many did not foresee 

was its ability to alter the nature of the relationship between 

the customer and the business. One way in which the Internet 

has changed this relationship is through intermediaries. Cus¬ 

tomers can make decisions more efficiently because of busi¬ 

nesses that specialize in collecting, analyzing, and compiling 

information about the various options available and thus make 

the decision-making process for the customer more efficient. 

These types of businesses are termed “intermediaries” or 

“infomediaries.” The other way in which the relationship has 

changed is through the opposite mechanism—that of disinter- 

4. Frederick J. Riggins, “A Framework for Identifying Web-based Elec¬ 

tronic Commerce Opportunities,” Journal of Organizational Comput¬ 

ing and Electronic Commerce, 9 (1999): 297-310. 

Ibid. 5. 
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mediation. That is, companies, especially computer manufac¬ 

turers, are doing away with retailers and distributors and 

selling direct to the customer. Both intermediation and disin¬ 

termediation offer value and payoff under various circum¬ 

stances. The bottom line is the benefits to customers 

measured along metrics of cost and time savings. It provides 

another channel to many organizations looking to broaden 

their presence, and to cut down on the cost of typical interme¬ 

diaries, such as brokers. 

Market research often groups customers based on their 

similarities into several clusters. The objective of such an 

exercise is that we can learn more about these groups and tai¬ 

lor our marketing efforts based on these profiles. Taking this 

argument to its logical limit is the possibility of every cus¬ 

tomer being a market. This is exactly what today’s e-com- 

merce technologies can provide by keeping track of the 

shopping and surfing habits of individual customers. There¬ 

fore, companies, such as Amazon.com, can then tailor their 

marketing efforts to every individual customer. This is referred 

to as one-to-one (1:1) marketing. This way, even large busi¬ 

nesses can appear to look micro by providing individualized 

attention to customers. “Customer response rates to targeted 

marketing” is a useful metric that can be compared to tradi¬ 

tional response rates to examine the payoff in this context. 

A strategic approach through which companies create a 

lock-in of customers into longer-term relationships is by pro¬ 

viding some services free of charge and charge for other 

advanced services. An example might be an investment firm 

that attracts customers to its site by providing real-time 

quotes. However, more detailed financial analyses and stock 

recommendation might be available to only customers of that 

bank. In this context, it is the technology that is providing the 

capability to do so and thereby is a payoff from the technology. 

E-commerce technologies have also altered the nature of 

the interaction between the customer and the business. This 

aspect can be exploited by businesses to understand the cus¬ 

tomer better. For example, McGraw-Hill has a Beta Book site 

where users can view completed books and provide their feed- 
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back online.6 These are then incorporated into the final ver¬ 

sion of the book that is sent for print. In this example, the 

payoff from the technology is that it provides the capability to 

improve the product substantially before the product is actu¬ 

ally launched into the market. Metrics for product improve¬ 

ment and time-to-market, which are context-dependent, 

might serve as payoff metrics. 

Effectiveness, from the standpoint of the user’s informa¬ 

tion-gathering capabilities, is vastly improved using e-com¬ 

merce technologies. Online catalogs and news providers 

design their Web sites in such a way that the user can quickly 

drill down to an area of interest and then obtain greater detail. 

Many companies follow the “three-click” rule, such that any 

information that a customer desires can be accessed within 

three mouse clicks. Such designs provide value to customers 

of a business and should also be factored into the payoff equa¬ 

tion. Realizing that companies are recognizing the value from 

metrics that are developed from click-stream data, many com¬ 

panies now specialize in collecting and analyzing such data. 

Finally, the new forms of interaction provided by e-com¬ 

merce can be tapped for strategic advantage through the for¬ 

mation of “community of interest” (COIN) groups. Examples 

are discussion groups on Netscape or ESPN. The interaction 

between different users with similar interests as a result of the 

business’ Web site creates a lock-in and increased loyalty to 

the business. Thus, such online communities can serve to cre¬ 

ate loyal customers in the long run. Again, such payoffs are 

very unique to e-commerce technologies. Metrics that can 

inform the situation are the number of users, the traffic, and 

the loyalty of users of COIN groups. 

Electronic commerce has been viewed as a “disruptive 

technology” because it has the potential to change the dynam¬ 

ics of the existing market by creating new products and ser¬ 

vices that might cannibalize the old. One way they can 

6. Frederick J. Riggins, “A Framework for Identifying Web-based Elec¬ 

tronic Commerce Opportunities,” Journal of Organizational Comput¬ 

ing and Electronic Commerce, 9 (1999): 297-310. 
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achieve this is through providing greater efficiency for online 

shoppers through agent technology. These are automated 

agents that search the Web for the best price for a particular 

product. With the development of such technologies custom¬ 

ers have at their fingertips the ability to identify the best 

prices and availability of products within seconds. Again, we 

need to explicitly recognize the ability of today’s e-commerce 

technologies to achieve this as a payoff as well. Price savings, 

time spent, and product information gained via such technolo¬ 

gies are all metrics of payoff. 

How do e-commerce technologies provide new products/ 

services that help customers make more effective decisions? 

Examples are Schwab’s IRA Analyzer and Turner Broadcast¬ 

ing’s Turner Mania.7 Schwab’s IRA Analyzer which helps indi¬ 

vidual investors determine the optimal IRA for their situation. 

In other words, the Internet can present a decision support 

tool for users. Turner Broadcasting’s Turner Mania which 

allows advertising executives to develop targeted advertising 

campaigns. A direct payoff from incorporating such features to 

provide decision support will be increased customer satisfac¬ 

tion and loyalty. 

Finally, new products and services can be created through 

e-commerce by bundling various products or services or by 

using new capabilities of the technology. For example, many 

real estate companies have streaming videos of the homes 

they sell where potential buyers can view the inside and out¬ 

side of the home and also have a virtual tour of the home. The 

same technology is also revolutionizing the way news is deliv¬ 

ered, of course subject to bandwidth restrictions. An example 

of a Web site gaining a strategic advantage by bringing together 

previously disparate categories is Amazon.com. It is able to 

attract a large membership because it has various offerings at 

the same site. 

7. Frederick J. Riggins, “A Framework for Identifying Web-based Elec¬ 

tronic Commerce Opportunities,” Journal of Organizational Comput¬ 

ing and Electronic Commerce, 9 (1999): 297-310. 
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In summary, Web technologies offer a real opportunity to 

push the envelope and offer new products and services that 

might have significant gains in efficiency and effectiveness, 

and provide a strategic advantage. Some of these are easier to 

measure than others, but the bottom line is that there should 

be an explicit recognition of these benefits as a payoff from 

the technology. 

The above discussion presents the capabilities of e-commerce 

and how many organizations are utilizing these capabilities to 

create customer value. However, the promise of e-commerce has 

yet to be fully realized. Several challenges remain on the path to 

exploiting the potential of payoff from e-commerce. 

Looking to the Future: Challenges 

in IT Payoff Assessment 

Digital dotcoms versus physical dotcoms. Digital dotcoms 

are Internet-based companies whose products or services are 

digital in nature and therefore delivered over the Internet, 

while physical dotcoms are companies whose products are 

physical but yet the company has a Web-front for customers to 

buy products. How does IT payoff vary for digital dotcoms ver¬ 

sus physical dotcoms? Initial evidence8 suggests that IT capi¬ 

tal (computer software, hardware, and networking equipment) 

contributed significantly to revenues and margins for digital 

dotcoms but not for physical dotcoms. Thus, the physical dot¬ 

coms need to work extra hard to translate IT investment into 
business results. 

New metrics. The e-commerce era has brought a plethora 

of new metrics. Some of these are a function of the conscious 

technology investment decisions by the company as well as 

the customer interaction with the company. Examples include 

bandwidth, traffic, number of hits, number of unique visitors, 

8. A. Barua, Y. Fang, and A.B. Whinston, “Not All Dot-coms Are Created 

Equal,” Working paper, University of Texas at Austin, 1999. 
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connection time, and “stickiness” of Web sites. While the 

technology offers the opportunity to monitor these metrics, 

the challenge is relating these to business performance. Just 

because one invests in IT to increase the bandwidth need not 

necessarily mean better business performance for the com¬ 

pany. This payoff equation can be computed using some of the 

techniques mentioned in this book. 

Management of change. Technologically speaking, the last 

few years have witnessed more change than the decade preced¬ 

ing that, and this is likely to be true for the next decade as well. 

Thus, the challenge of implementing new technologies and 

managing this change has become an everyday reality in com¬ 

panies. Change management skills coupled with objective met¬ 

rics will help in the realization of payoff in this changing 

environment. An example is Cisco systems switching from Win¬ 

dows 95 to Windows 2000. One of the metrics that was tracked 

was the number of blue screens, that is, a locked operating sys¬ 

tem. While this might appear to be an insignificant change, con¬ 

verting over 30,000 workstations worldwide can cause 

significant disruption in the operations. Furthermore, this 

change is one of several change initiatives within the company, 

and not to mention the changes at the market and economy 

level. The e-commerce age is likely to impose several such soft¬ 

ware and hardware upgrades to existing technologies. In order 

for companies to exact payoff from IT, they will have to develop 

effective mechanisms for managing technological change. 

Balance of power. Electronic commerce has played the part 

of a disruptive technology on changing the balance of power in 

many business relationships. A classic example is reverse auc¬ 

tions. Say General Electric is interested in finding a publisher to 

print catalogs and brochures for its various products. GE now 

puts this on the Web and lets publishers bid for the contract. 

Rather than going out and looking for publishers, GE lets pub¬ 

lishers bid for its job. The same situation is true for a home- 

owner who is interested in securing a mortgage. Reverse 

auctions allow various banks and financing agencies across the 

country to bid for the homeowner’s mortgage. The shift of 

power in this relationship implies that the payoff will certainly 

be better for the party that gains power through e-commerce. 
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Cascading effects. The most promising projections in 

terms of the use of e-commerce are in the area of business-to- 

business (B2B) commerce. From a payoff perspective, use of 

B2B offers numerous direct benefits such as increased effi¬ 

ciency and speed. However, there might be several associated 

benefits such as improved forecasting of business require¬ 

ments between business partners. The challenge in these B2B 

situations is to implement and evaluate metrics to measure 

forecast errors that might be reduced as a result of B2B com¬ 

merce or work-in-process inventory that might be reduced 

due to more timely orders and supplies. 

Value of collaboration. One of the paradoxes of electronic 

commerce is that one area that it has the biggest impact in is 

improving coordination, yet it is this coordination that has 

been the most difficult to evaluate. What were coordination 

costs before the advent of e-commerce and what are the coor¬ 

dination costs after adopting e-commerce? This is a difficult 

and challenging question and might be key to justifying the 

payoff from e-commerce. Several companies have reaped the 

benefits of this by placing the burden of tracking and main¬ 

taining their inventory on the vendor, called vendor-managed 

inventory (VMI). Some outcomes of better coordination are 

fewer forecast errors and reduced inventory costs. Sometimes, 

improvements in processes result merely from the fact that 

the buyer and the seller understand and are thinking about 

the process. An example is that during the flu season, an anti¬ 

histamine manufacturer may collaborate with a retail phar¬ 

macy chain to come up with a suitable quantity of the 

medicine for its various outlets. By collaborating, the retailer 

optimizes the space, reduces drug expirations, and returns to 

the manufacturer. At the same time, the manufacturer is able 

to develop a suitable production and distribution plan while 

reducing the likelihood of stockouts or overproductions. 

The area of collaboration will continue to offer the most 

opportunities, as well as challenges, in payoff estimation in the 

years to come. Managers and users of technology will have to 

think outside their mental straitjackets to devise new metrics 

to examine the payoff equation in these scenarios. 



Assessing 

IT Payoff: 

A Case Study 

Fo illustrate the application of the EIAG model (Chapter 

9), this chapter presents the experience of one healthcare 

company in coming to the realization that IT payoff needs to 

be measured and eventually setting up a system to continu¬ 

ously capture and analyze information technology payoff. 

Although the case study discusses data and issues from the 

healthcare industry, the case information is relevant in other 

industries. For example, we find that challenges such as col¬ 

laborating with business managers to develop metrics, trans¬ 

lating business requirements into technical imperatives, and 

demonstrating the value of IT to senior management, are vir¬ 

tually the same in all industries. Just the extent may vary. 

As you read this case study, think about the issues facing 

your organization and how you would approach these steps. In 

the next chapter, we will present a summary of the discussion 
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followed by concrete steps to help initiate and sustain an IT 

payoff project in an organization. 

Phase 1 : Exploration 

First, a bit of company background followed by the com¬ 

petitive, organizational, and political climate. Then we show 

how one IT executive’s vision led to a project in IT payoff lead¬ 

ing to a buy-in and eventually establishment of an IT payoff 

mechanism. 

The company, which we refer to as Ardent, is a multi¬ 

entity national organization with its headquarters in the mid¬ 

west region of the United States. While the entities implement 

and maintain operational systems, the strategic financial and 

clinical information systems reside at the corporate office. The 

investment in these corporate systems is the subject of our 

case study. The strategic information system (SIS) supports 

functions such as contract evaluation, quality management, 

process redesign, cost allocation, profitability analysis, and 

clinical treatment effectiveness analysis. The SISs are sup¬ 

ported by data from operational financial and billing systems, 

combined by customer satisfaction and clinical outcomes. 

Continuous investment in SIS has expanded existing function¬ 

ality as well as added new data and there are proposals for fur¬ 

ther investment to add functionality and upgrade the 

technology platforms. Occasionally, the organization has been 

concerned about whether the benefits returned are worth the 

technology investment, not the least of which is whether or 

not they are using the technology effectively. 

While reading an IT payoff article in a trade magazine, the 

SIS executive said to himself, “I don’t think we have ever tried 

to see what the technology is contributing to the organiza¬ 

tion’s bottom line.” He recalled that a manager had once pro¬ 

posed conducting a study, and that proposal was never given 

attention because the organization had never felt the need to 

explore payoff issues. Why? The company had been operating 

at a 10%-12% profit margin, well above the industry average. 
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The executives didn’t want to invest in spending time and 

effort when the bottom line demonstrated that we must have 

been doing something right! After all, the company’s SIS had 

been cited in the press as one of the best in the industry. So, 
why bother? 

At about the same time, another SIS professional noticed 

the debate in academic circles about whether IT does pay off? 

As the two SIS executives were working on the proposal, the 

CIO reported that requests from the user community would 

require upgrades to the functionality as well as the technology 
platform for SIS. 

The CIO’s office, with assistance from other executives, 

prepared a proposal for enhanced functionality in the SIS. The 

first phase of the investment would go for software develop¬ 

ment and consulting services. Because the technology was 

over a decade old, future sustained investment would be 

required for migrating the technology platform from main¬ 

frame computers to a Web-enabled client-server system with 

superior reporting capabilities. 

Step 1 : Identifying the 

Investment Stage 

We pick up this discussion from the boardroom scene in 

the opening of this book where the senior management asked 

the CIO if he can demonstrate that the past IT appropriations 

returned value to the organization. The underlying concerns 

of the senior management were: How can we be certain if the 

new investment will improve the efficiency and profitability of 

the company? And, if this is the case, are the benefits greater 

than the investment? Can we learn from the past investment 

as to what works and does not work so that we can target the 

investment to more profitable areas? 

Most organizations can relate to the fact that as long as 

they do well financially, few questions get asked to justify 

investment. As competition heats up and the bottom line 

shrinks, there is greater pressure to justify the investment. 

This was the case of the health system. As reimbursement of 



132 The IT Payoff 

services reduced, calls for demonstrated business value 

increased. 

Although measuring IT payoff had not been mandated, SIS 

executives began researching the SIS payoff for the reimburse¬ 

ment modeling application. The modeling application was 

used by decision makers to model expected reimbursement 

from insurance companies for services rendered to insured 

patients. The modeling system is a crucial SIS because it 

assists managers in controlling costs and helps in contract 

negotiations with insurance companies. Above all, the value of 

the modeling system has been its ability to recommend or 

decline contracts, depending upon their financial potential. 

Step 2: Match Approach and 

Techniques 

Given that the reinvestment stage deals with enhancing 

the existing system, primarily through the upgrade technol¬ 

ogy, the functionality of the system will remain essentially the 

same. It is apparent from the above discussion that manage¬ 

ment is interested in assessing if the SIS has paid off in the 

past and continues to do so. Therefore, the approach to assess¬ 

ing IT payoff should be to assess the costs of running the sys¬ 

tem, the usage of the system, and how it has benefited the 

hospitals in improving quality of services and profitability. Any 

evidence of improved business processes resulting from the 

use of SIS will also be considered as an impact. 

The techniques for exploring such relationships will 

involve establishing correlation between the variables of 

investment with variables of interest such as quality or profit¬ 

ability indicators, evaluating the regression equation to gauge 

the extent of investment variables’ contribution in improving 

quality or profitability. However, to do so we need to identify 

what the metrics or variables are that we should capture for 
the next two phases. 
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Phase II: Involvement 

Step 3: Identify Tangible and 

Intangible Metrics 

Ardent categorized the types of metrics into three groups 

for ease of identification and analysis: performance metrics, IT 

metrics, and control metrics. Performance metrics relate to 

the performance of the organization or department. This is 

typically the impetus for the IT expenditure—to increase reve¬ 

nue, improve satisfaction, and so on. The IT metrics are vari¬ 

ous ways to capture IT-related spending or investment. And 

the control metrics are factors that also affect performance, 

but which are not IT-related. However, it is important to 

account for, or control for, their effects in the analysis. 

Along the above categorization, Ardent identified various 

relevant metrics. For performance, the net patient revenue 

per admission was an important indicator of financial perfor¬ 

mance. As measures of quality of service are provided, data 

about patient satisfaction were tracked. IT-related investments 

were monitored along the traditional accounting categories of 

labor, support, and capital. Finally, control variables or con¬ 

text variables were the amount of Medicare, Medicaid services 

provided, patient income, and hospital age. 

Steps 4 and 5: Make Business 

Case fdr IT Payoff Measurement 

and Ensure Customer 

I nvolvement 

In making the business case, Ardent ensured that the vari¬ 

ous entities that would provide data were informed of the 

intent of the study. Among many constituents, such as quality 

and finance departments, the attempt to measure the impact 

of IT was welcomed perhaps because they are accustomed to 

measuring quantitative outcomes. However, some areas 

appeared resistant to spending time and effort that, in their 

view, would not affect productivity. Some appeared skeptical 
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of the stated intent that the analysis might be a precursor to 

layoffs or outsourcing. 

To counter such perception, the initial communication 

indicated that the analysis woul,d focus on SIS spending and 

how decision makers used the SIS, not people or their posi¬ 

tions. The follow-up discussions with managers also stated 

that the organization is adopting a continuous improvement 

approach (a term that everyone in manufacturing and health¬ 

care understands) to evaluate past investments so that future 

investments are strategically made. As people used the SIS 

across the organization, making the connection to business 

functions was not required. If the SIS were a financial system, 

the linkage with other functions and the importance of such 

an evaluation would have been necessary. 

Nevertheless, this step was not easy. Managers found their 

own ways to make the business case for the study. It did not 

help that the company was financially better off than its com¬ 

petitors, because that created a sense of “why bother” among 

the users. On the other hand, the case for measurement was 

helped by the fact that the industry as a whole was not partic¬ 

ularly strong. By pointing to some of the failures in the indus¬ 

try, managers were able to make their case so that most people 

involved understood the intent of the study and were willing to 

provide the data. 

Phase III: Analysis 

Step 6: Conduct Analysis 

Labor, capital, and support represented the SIS invest¬ 

ment; while the organization level payoff was captured by rev¬ 

enue per admission and revenue per day, as well as expenses 

and rate of reimbursement from insurance companies for 
treating their patients. 
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Revenue versus IT Labor Plot 
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FIGURE 11.1 Preliminary analysis of investment and payoff data. 

The first step in the analysis is to examine if there is a rela¬ 

tionship between hospital performance and IT investment 

using simple graphs. As an example, we show the plot between 

revenue and IT labor in Figure 11.1. The data were disguised 

to protect the confidentiality of competitively sensitive infor¬ 

mation. From the figure, it should be apparent that as the 

investment in IT labor increases the revenue per admission 

also increases. In other words, there is a direct linear relation¬ 

ship between these two variables. 

Given the linear relationship between hospital financial 

performance and investment in IT labor, we proceed to use the 

techniques described in earlier chapters by examining models 

for each performance measure. The technique employed is 

regression analysis, which is available in Microsoft Excel. This 

can be accessed by going to the Tools pull-down menu option 

and selecting Data Analysis, and then selecting Regression 

from the pull-down menu (see also Chapter 8). (Note: If you 

do not see Data Analysis, choose Add-in from the Tools menu, 
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then check on Analysis ToolPak in the dialog box and then try 

the above steps.) 

The next stage is to specify the various metrics that have 

to be incorporated in the analysis. In regression terminology, 

the hospital performance will be the Y range and all the vari¬ 

ables that relate to IT investments as well as the control vari¬ 

ables will be the X range. The data corresponding to these 

metrics have to be highlighted as input to the regression anal¬ 

ysis. The following output (Figure 11.2) is obtained for the 

model with the net patient revenue per admission as the per¬ 

formance metric. 
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FIGURE 11.2 Regression analysis using investment variables. 
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Step V: Interpret Data for 

Constituents 

An inference about the impact of IT investment on hospi¬ 

tal revenue is based on the values in the columns labeled Coef¬ 

ficients and P-value. The coefficients indicate by how much 

performance increases when the input variable (say labor) 

increases by one unit. The P-value indicates the probability of 

finding a relationship this strong between the input and per¬ 

formance variables by random chance. Thus, P-values less 

than 0.01 (10%) can be considered as indicative of a significant 
relationship. 

As can be seen, the labor component of the IT investment 

alone has a significant impact on hospital revenue. Among the 

non-IT variables, Medicare, age, and case mix are significantly 

associated with revenue. The finding for IT labor suggests that 

when an investment in IT labor is increased by one unit, the 

hospital revenue increases by 0.495 units after accounting for 

all the other variables. The finding that IT support and capital 

did not have a significant impact on hospital revenue is worth 

noting. This is perhaps because IT support and capital are 

one-time investments and continued profitability requires 

continued labor. The analysis (not reported here) further indi¬ 

cated that when the IT investment is combined with process 

reengineering, the impact on profitability is more pronounced. 

Furthermore, the study also found a lag effect of three periods. 

Since our data collection is by month, this implies that the 

impact of IT investment appears in about three months. 

The number labeled R-square is 0.572, and indicates that 

the model explains 57.2% of the variation in hospital revenue. 

In other words, while other factors such as the sickness level 

of patients and the type of patients can make a difference in 

profitability, IT investment determines a good part of it. 
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Phase IV: Communication 

Step B: Provide Feedback and 

Actionable Steps 

Nothing upsets functional department managers more 

than a thick binder with a copy of a report without an explana¬ 

tion about what it means and what needs to be done. We found 

several past studies laying on the office shelves gathering dust. 

Managers told us of their wasted time and effort in helping 

consultants write the report. The reports repeated what they 

already knew, while other parts were not explained. 

In the case of Ardent, the feedback was provided in sev¬ 

eral forms. First, the people who helped directly in providing 

data were provided the results in person. The implications of 

the results and the meaning for their department were articu¬ 

lated. For instance, the organizations that reported higher 

activity of process redesign in clinical areas demonstrated 

lower costs and higher revenues. Actionable steps, indicating 

how redesign of clinical pathways when combined with better 

information systems to track sendees, were likely to improve 

productivity. 

Other forms of feedback, such as short descriptions of 

projects, their outcomes, and the savings to organizations, 

were provided through the corporate Web site for the con¬ 

sumption of general employees so that future projects can be 

identified. The Web site also provided contact names for past 

projects as well as people responsible if one wanted to start a 

new project. In addition, analysts within IT and finance depart¬ 

ments attended meetings of user groups representing several 

functional areas. For instance, a presentation was made at the 

accounting managers’ meeting to demonstrate how the SIS 

could be used in identifying a higher percentage of variable 

costs. In addition, an illustration of the impact of standardizing 

the general ledger on the corporation’s ability to identify areas 

of process redesign and improvement was provided. 
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Step 9: Institutionalize Bias for 

IT Payoff Measurement 

As the results of the payoff analysis were shared across 

organizations, the purpose of why the analysis was conducted 

and the vision of the payoff analysis were also expressed. It 

was the buy-in of the process that was of equal interest to 

senior management. Discussion of its importance took place at 

all levels ranging from the senior management council to 

departmental meetings initiating several new projects. 

Institutionalization of the bias for measurement was 

prompted by the reward and recognition mechanism 

advanced by the management at Ardent. Individuals who 

attempted payoff of their investment were recognized through 

the Web site and at corporate events. Furthermore, their visi¬ 

bility in the organization also increased when they were 

invited by other departments to speak about the initiation and 

execution of the payoff analysis. The organization also made 

an effort to reward such employees through performance 

bonuses and promotions. Department managers were shown 

how the payoff analysis encompassed improvement in produc¬ 

tivity, quality of outcomes, and customer service, in addition 

to profitability. This is important because not all departments 

are revenue-producing departments, yet expenditures in IT 

are made across the board. 

Once the payoff analysis was accepted by the users, sev¬ 

eral IT systems instituted metrics for automatic capture of 

revenue, expenses, investments, and other variables needed to 

calculate payoff. The institutional bias was clearly proven 

when the payoff metric was made a part of the senior manage¬ 

ment’s “dashboard” indicators. Dashboard indicators are also 

a part of the report card to the board of directors. 

An Update 

Resulting from the success of the payoff measurement 

projects, Ardent has initiated several new initiatives in mea- 
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suring the value of strategic purchasing systems, contract eval¬ 

uation, and impact of information systems to track medication 

errors. This is in addition to examining the payoff of previous 

systems in light of training, and the intensity of process 

reengineering. Early reports indicate better cooperation 

among departments and formation of cross-entity teams to 

share best practices supported by data from the SIS. 

Conclusion 

This chapter has reported a part of the payoff analysis in 

one organization. The case is presented through the lens of the 

El AG framework. We are certain that there were other factors, 

such as interpersonal relationships, loyalty to the company, 

and the interest of key individuals, that played a role in the 

success of the payoff project. You will have to give some 

thought to the means, including people and politics, to imple¬ 

ment successful projects in your organization. You may also 

find that some education is necessary to gain support of key 

individuals in the organization. 

Having read the example of Ardent, you may be wonder¬ 

ing: How does this case help me? What can I do within my 

organization to implement an IT payoff project? Where should 

I begin? Chapter 12 summarizes the material discussed thus 

far as well as provides actionable steps relating to the EIAG 
model (as discussed in Chapter 9). 

Interview with Jim Elert, cm, Trinity Health 

How do you go about measuring IT payoff in healthcare? 

Jim Elert (JE): In healthcare we have a good idea of what it costs but we 

have a difficult time figuring out the ROI. A simple way to look at payoff is 

to measure value, where value = benefit/costs. The issue is that value is 

perceived value resulting from the benefit we are providing. The numera¬ 
tor has not been clear. 
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How do you measure payoff when the benefits are unclear? 

JE: We have entered into internal sendee level agreements where we ask 
our constituents, “What is important to you in the service we provide?” 
We have a conversation with them about their perception of benefits and 
value. For example, “I can give this application to you in four days but 
have to hire two more people.” How much is it worth to you? Would you 
pay for it? 

How do you allocate these costs? Do the costs go to the department that 

got the service? 

JE: We submit a budget to the corporate office, that is, we know the 
denominator. The question is, “Who will pay what percentage of the 
cost?” There is then an allocation model with an algorithm that computes 
the cost allocation based upon our discussions. In the past, it was a histor¬ 
ical percentage that each SBU [strategic business unit] paid and it did not 
take into account what sendees they used. We got the CFOs to agree on 
how to relate the services they receive, for example, the number of appli¬ 
cations, phone lines, etc., that they use. Then we turned up the crank. 
Based on that we figured how much of the systems their people were 
using. We found that there were winners and there were losers. Some had 
been underpaying for years and some were paying more than their share. 
But the CFOs had already agreed on the algorithm. 

How did you choose the measures for your algorithms? 

JE: We picked measures that are easier to measure. We don’t go into the 
minutiae such as how much disk space you use and how many minutes we 
spent on answering a service call. At some point the cost of capturing the 
data exceeds the benefit from it. 

Are there additional expectations on how IT has to be measured? 

JE: In the clinical arena, there is an expectation that quality has to be 
measured in assessing IT payoff. In assessing how well the hospitals meet 
their objectives, the senior management team now uses clinical quality as 
opposed to just financial outcomes. 

How is the quality measurement proceeding? 

JE: They are beginning to come up with quality indicators. The measure¬ 
ments are being reported and pressure is being felt. 
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Interview with Jim Elert, cm, Trinity Health 

How clo you link quality and clinical investment? 

JE: Let me illustrate this with an example. We are installing an Adverse 

Drug Event (ADE) system. This is a system that monitors the drugs being 

administered to patients and matches them with other drugs, their labora¬ 

tory tests, and other diagnostic data to ensure that there is no adverse 

effect. This used to be a manual process the pharmacists go through. The 

ADE system alerts the care provider or pharmacist when there is such a 

likelihood of an event, so it is like a quality indicator. 

As a measure of the payoff of IT investment, we are measuring the number 

of times the alerts are fired. Then we count the number of times the physi¬ 

cian changes the drug order, based on the ADE system’s alerts. Now, many 

times the alerts fire and people already knew of that event. But the real 

payoff comes at those times it could be a problem and care is changed. We 

are now measuring the ADE before and after the system was implemented. 

Therefore, the financial payoff has to be tied to the quality event, one that 

the users perceive as value to them. 

Have you quantified the value of one ADE or one more satisfied customer? 

JE: Only in isolated cases. It is a negotiation with the recipient of the ser¬ 

vice. How much cost are people willing to bear. They want to know how 

much can you give me for this cost. For them, this is maximizing value. 

In your annual report, how do you show value for each hospital whose 

perception of value may differ? 

JE: Definitely by each hospital. We go to each CEO and present them the 

statistics for the year. We share with them the services we provide, such as 

applications, the ratio of support people to devices, etc. 

Selling the IT services, even internally, is a key part of creating value 

because there is corporate perception of value and then there is a hospital 

perception of value. Corporations would like to see common quality indi¬ 

cators, common databases, and same systems across the organization to 

oversee organizational performance while benefiting from lower costs 

resulting from economies of scale. 

In regard to strategic versus operation value, how do you differentiate 

between the two in selling the idea to hospitals? 

JE: We had an IS summit meeting of the hospital senior leadership in which 
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Interview with Jim Elert, CIO, Trinity Health 

we discussed that every IS investment has an ROI. We learned from them 

that there are other reasons, besides financial ROI, such as those compli¬ 

ance issues where the systems are mandated by the market or govern¬ 

ment. The conclusion of the meeting was that in such cases it was not 

necessary to have financial impact analysis. The question then becomes, 

“How much cost has to absorbed, putting aside the issue whether or not 

there are financial benefits?” In many cases, we don’t know that yet so we 

rely on projections or others’ experiences. For example, there is extensive 

literature that each time there is an ADE, there is a cost of $5,000. This is 

not counting the cost in human suffering and litigation, etc. Therefore, for 

such systems, we can use this number to justify the IT payoff. 

However, there is a precursor to this. You cannot do effective and ongoing 

payoff analysis without standardization as a foundation. A few years ago in 

our corporation, every PC was configured differently. You cannot put 

together meaningful metrics when each PC is a “work of art” and it takes 

three weeks to set up a PC. Once a PC is standardized, then you can begin 

to talk meaningfully about how long it takes to fix a PC problem. 

What did you do to ensure standardization? 

JE: We standardized at several levels. First, we standardized the desktops 

of each user. The next major standardization was consolidating the data 

centers. Each hospital’s data center used to have different ways of doing 

things, for example, disaster recovery standards. Now that there is one 

data center, we can tell you how much time it takes to recover from a fail¬ 

ure, what our process is to announce downtime to the users because there 

are now standard procedures. Finally, we are ensuring the standardization 

of applications. We believe in the “design once, implement many times” 

for a common core set of applications. It will allow us to track usage, per¬ 

formance, and outcomes. 

Is there a difference in standardization of hardware versus software? 

JE: For hardware it is centralizing. For applications software it is the pro¬ 

cesses being implemented. For instance, to implement order entry systems 

a standardized workflow will be easier to measure across the organization. 

How do you get buy-in from people whose work processes are going to 

change as a residt of the new systems being put in? 

JE: There are many different views. Some have indicated that we should 
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Interview with Jim Elert, CIO, Trinity Health 

just “slam in” the new application because they don’t want to spend time 

and money in redesigning work processes. At the other end of the spectrum 

are people who expect us to invest in autorhating the optimum solutions. 

How do you develop these metrics? 

JE: Our customer services group involved potentially affected parties in 

coming up with the measurements and what they basically did they had 

some users. IS didn’t come up with what we’re going to measure. 

What are your thoughts on technology> and the competitive advantage in 

healthcare? 

JE: I think that quality is going to win the day. That’s measuring and 

ensuring a high clinical quality of care. I think we’re going to look at it that 

way as a competitive advantage. Things that are going to improve quality, I 

think eventually they are going to start to really feature in our activities. 

It’s just not an area you can afford to fall behind in. 

If you have your way, what would be your ideal way of measuring the 

impact in being able to show value to a corporation? 

JE: There’s no simple answer to that question. There are ways that IS will 

have to demonstrate value to an organization. The issue is that the prod¬ 

uct here is the health of a person. It’s not something that you can stamp 

out on an assembly line. It’s incredibly complex. Human beings are com¬ 

plex. And so all these disciplines have grown up. The clinical world is a 

world unto itself. So are the pathology labs and pharmacies. They have 

cultures. Think miniature cultures and they’re different for the hospital. 

IT has to serve these complex clienteles and the products they deliver are 

multifaceted. The metrics will need to be developed collaboratively and 

represent the multifaceted nature of the business. 

Jim Elert earned a BS in Computer Science from Michigan State Univer¬ 

sity in 1976 and has been in the healthcare computing field ever since. 

He has served in a variety of provider organizations and is currently 

CIO for Trinity Health, the seventh largest healthcare p rovider o rganiza¬ 

tion in the United States. 



Succeeding 
at IT Payoff 
M easurement: 
An Action Plan 

“Computers are useless. 

They can only give you answers. ” 

—Pablo Picasso 

We conclude our discussion of information technology 
payoff with a summary of key ideas proposed in the book, fol¬ 
lowed by an action plan on how to implement an IT payoff 
measurement initiative in your organization. 

The challenge of managing and evaluating information tech¬ 
nology has become more complicated as the investment has 
continued to grow. The IT function will have to stand on its own 
and demonstrate business and strategic value. While it is easier 
to calculate payoff for operational information technology, it is 
far more challenging and critical to measure and show value of 
strategic IT investments. That is why it is easier to measure out¬ 
sourcing IT applications, which generally involve identifiable 
and tangible IT. That is also why it is extremely difficult to mea¬ 
sure the true payoff of investing in a collaborative planning, 
forecasting, and replenishment system to go with ERP. This is, 
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however, not a good reason not to attempt measurement. The 

strategy document should be a guide to the objectives of the 

investment. Look for the impetus that led to the decision to IT 

investment in the first place. If you are yet to invest, find out 

what the “yardstick” is by which the investment will be judged 

a success, both formal and informal. Look for where the organi¬ 

zation’s “pain” is and who is feeling it the most. You might find 

this in the minutes of the strategy meetings. Also look for the 

“squeaky wheels”—the constituents that have the ear of senior 

management. Often these are people or departments that set 

the tone, good or bad, for the perception of IT payoff. 

Recap 

Through Porter’s two models (see Chapter 2), look for 

areas of opportunity in the business landscape. Study where 

the organization is best positioned to take advantage of its 

strengths—its people, existing infrastructure, reputation, and 

market share. Technology should measure its value parallel to 

the business value. That means that if the business assesses its 

success by the number of new customers acquired, then IT 

should also measure its success by demonstrating how it 

enabled the business in finding, signing up, and retaining new 

customers. Similarly, if the core competency is the lowest fail¬ 

ure of a manufactured part in the industry, then IT should 

show its support in designing, testing, tracking, and communi¬ 
cating the causes of failure. 

It is likely that in spite of aligning the investment with strat¬ 

egy and establishing proper metrics, the payoff will remain elu¬ 

sive (see Chapter 3). Don’t get distracted by the talk of 

productivity paradox. Recent studies have largely dismissed it. 

Besides, the IT productivity paradox discussion applies to 

macro-evaluation of IT payoff, generally at the industry and 

economy levels. Each industry consists of organizations that 

range from well managed to mediocre and also those that 

squander the IT investment. This is not to imply that IT invest¬ 

ment will always show payoff. Sometimes, despite the best 

strategy and measurement tools, the payoff will not show up. 
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Competition’s counterstrategy, changing consumer preferences, 

substituting products and services, and bad timing can be some 

reasons. Assess if the impetus of investment is to keep the cus¬ 

tomers. When MCI implemented its Friends and Family long¬ 

distance telephone calling plan, its competitor, AT&T, had to 

respond by a similar plan. AT&T invested in modifying its bill¬ 

ing systems and offered its own customer retention plan. In this 

case, the IT would be considered strategic even if the customer 

base shrunk a bit. Some erosion of customer base is expected in 

the months it takes companies to catch up. Unless there is 

something unique about its plan, the best AT&T can expect is 

not to lose any more customers. Going back to impetus of the 

investment, the successful metric will reflect a post-implemen¬ 

tation stabilizing customer base. Then there are investments 

that are not expected to pay off, such as preventive mainte¬ 

nance, Y2K, and government auditing requirements. 

With that in mind, we suggested in Chapter 4 that compa¬ 

nies examine case studies of past IT failures—their own as well 

as those of other companies. It is revealing, as well as humbling, 

to look back at the causes of failure. User training, lack of com¬ 

munication, buy-in, and participation constitute the most com¬ 

mon reason why systems fail. These are core “people” issues 

that are lost in excessive focus on technology assessment. 

Often the true rewards of IT investment are not apparent 

at the organizational level because something went wrong in 

the process of converting investment into profits. A shortcom¬ 

ing of past studies has been that they have assumed that an 

investment in IT will automatically lead to profitability. Chap¬ 

ter 5 discusses a process perspective to measure IT payoff. It 

proposes that investment should be examined through the 

assessment of appropriate IT assets, followed by an examina¬ 

tion that the IT assets did indeed lead to IT impacts on the 

intended business function, and finally whether the business 

function impacted the organization’s bottom line. This is also 

called “conversion effectiveness,” or the ability of an organiza¬ 

tion to convert IT investments into profits. 

In Chapter 5, it was recommended to measure IT payoff by 

examining impacts other than the obvious financial metrics. A 

balanced scorecard approach considers IT payoff metrics from 
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various perspectives—the customer (how do we look to the cus¬ 

tomer), internal (what must we excel at), innovation and learn¬ 

ing (what can we improve and create value), and financial (how 

do we look to the shareholder). Considering that an organiza¬ 

tion is a system made up of several subsystems, each of which 

affects the others, the BSC helps identify such diverse areas. It 

also serves as a checklist to ensure that various areas affected 

by IT change are considered in the payoff examination. 

Having examined the metrics involved for IT payoff in var¬ 

ious parts of an organization, managers should also under¬ 

stand where the technology lies on the technology S-curve. 

The S-curve, discussed in Chapter 7, approximates the life 

cycle of the technology and, therefore, the expected payoff. It 

estimates the risk as well as the potential for a technology to 

yield payoff in the future. 

While the S-curve measures the maturity stage of informa¬ 

tion technology, statistical and economic models examine the 

payoff using quantitative techniques. In Chapter 8, we sug¬ 

gested that cost-benefit analyses and break-even points could 

determine whether the investment is returning the benefits 

intended. Net present value (NPV) analysis is applied to assess 

the value of the payoff by calculating the current value of the 

investment made over time. Real Options-based approaches 

attempt to account for the fact that investment over time can 

be enhanced or terminated based upon the prevailing condi¬ 

tions. The strength of Real Options analysis is its ability to 

take advantage of new and not previously envisioned opportu¬ 

nities arising out of the initial investment in IT. 

With the challenges discussed, the importance of organiza¬ 

tional and political issues was highlighted in Chapter 9 

through our step-by-step approach to measure IT payoff. The 

four-phase EIAC model suggests practical steps for instituting 

a measurement process within organizations. It proposes 

exploration of opportunities, involvement of people who influ¬ 

ence or are affected by the outcomes of IT payoff, data collec¬ 

tion and analysis, and finally, communication of IT payoff 

results to the appropriate people and functions. 

The enormous business opportunities afforded by elec¬ 

tronic commerce, and the implications for measuring IT pay- 
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off, are discussed in Chapter 10. We discuss the challenges and 

possibilities that lie for measurement of EC investment payoff. 

Although EC investment is similar to other types of IT invest¬ 

ments, the unique metrics and data differentiate it from tradi¬ 
tional IT investment. 

Finally, in Chapter 11, we present a comprehensive case 

study of an organization that measured the investment in its 

IT and set up an ongoing mechanism for capturing appropriate 

metrics. The case study demonstrates the challenges and the 

payoff of setting up such a measurement system and eventu¬ 

ally incorporating the results in decision making. 

Now that you have read the book as well as the recap of the 

chapters, you may be asking the question, What can I do to start 

an IT payoff project when I get back to my desk? From this prac¬ 

tical perspective we list an action plan with specific steps that 

combine actionable steps and the EIAC approach described ear¬ 

lier. In addition, we conclude the book with a few other items 

that will help you implement an ongoing measurement system. 

An Action Plan 

An action plan for instituting a payoff mechanism has two 

sides: (1) what metrics should be captured, and (2) how to 

implement a measurement system so that the metrics can be 

captured, analyzed, and used in corporate decision making. 

We have discussed developing an approach for assessing the 

technology payoff through the EIAC model (see Chapter 9). The 

discussion below builds upon the ingredients of the EIAC model 

and suggests specific issues, with examples, which should be 

addressed in developing an action plan. In some ways, our 

action plan raises more questions for you to consider and find 

answers to. This is because the IT payoff approach can vary 

among organizations. In fact, the approach to IT payoff mea¬ 

surement can even vary for the same organization, depending 

upon the type of investment or the stage of investment. 

In Table 12.1, we present several examples of metrics that 

can be captured depending upon the stage in the process of IT 
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payoff measurement. Our intention is not to prescribe a set of 

metrics; rather, we anticipate that the examples will generate 

ideas in your mind on what metrics can be captured in your 

organization. 

Haw to Implement a Measurement 

System 

The success of the IT payoff measurement system depends 

as much on political and interpersonal persuasiveness as it 

does on the technical capabilities of the group leading the 

project. There are legitimate concerns of resource allocation, 

privacy, and finger pointing after the dust settles. Thus, it is 

important that the action plan addresses the following issues. 

Securing Organizational and 

Management Commitment 

Securing organizational and senior management commit¬ 

ment for IT payoff is usually the first step in initiating the 

project. The big challenge is how to get senior management’s 

attention toward an IT payoff analysis. As mentioned earlier, if 

there is organizational “pain,” such as a perception that IT 

investment is not paying off or missed IT implementation 

deadlines and cost overruns, or competition threatening to 

take over the customer base, IT payoff analysis is an easy sell. 

In case business is not feeling the pain, an effort should be 

made to get management buy-in for the process. In our experi¬ 

ence, once the idea is proposed, informally or through a for¬ 

mal proposal, senior management is quick to support it 

because they have an interest in assessing the value of IT 

investment and have been asked to do so by the GEO or the 
board of directors. 

The challenge arises when the organization is performing 

well and business is good. For instance, in the hey-days of the 

dotcom economy it would have been difficult to convince 

many companies to conduct a formal analysis of IT spending. 
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Of course, for some companies such as eBay and Ama¬ 

zon.com, IT is the business, and the measurement of IT payoff 

can appear to be an exercise in futility. To such organizations, 

the IT payoff analysis can be of greater interest if it yields 

more information than whether IT investment pays off. The 

outcomes are likely to get their attention if the payoff is dem¬ 

onstrated in light of organizational imperatives. Past examples 

of organizational initiatives that have lead to IT payoff have 

been: (1) teams consisting of five or less people were most suc¬ 

cessful in IT implementations; (2) IT project teams consisting 

of a change management facilitator finish projects on time and 

under budget; and (3) process redesign as a prerequisite to IT 

investment has shown more pronounced IT payoffs. 

In all three situations, finding allies who feel the need and 

appreciate the results of IT payoff can go a long way in making 

the project a reality. Furthermore, making the case of organi¬ 

zational benefits, even if the news is not all good, can motivate 

management to commission the project. 

You also have to demonstrate an understanding of the 

skills required in accomplishing the analysis. This can be dem¬ 

onstrated by preliminary work done by you, or through exam¬ 

ples of previously published works by competitors in the 

industry. A partnership with researchers in a university or 

trade organization is another way of getting access to special¬ 

ized analytical skills. 

Building Data Partnerships with 

Constituencies Inside and 

DUTSIDE THE ORGANIZATION 

Partnership with other constituencies is germane to gath¬ 

ering data for IT payoff measurement. However, accessing the 

data and getting the cooperation of individuals in various 

departments is challenging. The challenge becomes especially 

greater when the data reside outside the organizational struc¬ 

ture, such as with customers, suppliers, and business partners. 

Given that information has a business value, each constituent 

guards the data to protect the value. Some approaches that 

have demonstrated usefulness in gathering data are listed 
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below. However, each organization’s culture and hierarchy will 

require customizing one’s approach to building partnerships. 

“Partnership” is the operative word in gaining access to 

meaningful data. It is best to involve individuals and depart¬ 

ments in the process than to get them to turn over data 

through a corporate edict. Why? Because it is equally impor¬ 

tant to know the context of the data, for example, at what 

point was it collected, what business activity does it represent, 

what does it not include, or what was the purpose for which it 

was collected. Answers to these questions maintain the integ¬ 

rity of the analysis and shield the analysts from future embar¬ 

rassment. 

Partnership also means that the provider of the data also 

has a stake in the outcome of the analysis. This implies that 

the IT payoff project for which the data are being collected 

should not pose a threat to the individual, information system, 

or business function. A common question we get from data 

keepers is, “Are you measuring the productivity of my depart¬ 

ment?” Their concern is that if the data did not show an 

acceptable payoff, the budgets will shrink, or worse. We find 

that timely and explicit communication can help alleviate 

such concerns. 

Communication plays a critical role in facilitating the 

project to its successful conclusion. An effective communica¬ 
tions plan should: 

1. demonstrate organizational commitment to a project 

2. specify the intent or need for the project 

3. introduce the project team 

4. direct various departments to share data with the 
project members 

5. quell fears of negative outcomes 

6. list a timetable of when and how the results of the 

study will be shared with the organization 

In projects that require data from outside the organization, 

it is important to understand the motivation of the other part¬ 

ners). If it is to demonstrate the value of a product for sales 

purposes, then their participation can come with additional 
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baggage, that is, an expectation that results will show a posi¬ 

tive payoff when that IT product is implemented. In our expe¬ 

rience, it is important to be clear about the objectives of the 

analysis and not prejudge the outcomes. The results are more 

defensible if we let the data speak for itself. The analysts 

should remain open to testing the hypotheses recommended 

by data providers or outside partners; however, all conclusions 

should originate from the data. 

Often partners in IT payoff analysis are concerned about 

their data privacy and confidentiality and that of their clients. 

Furthermore, although in favor of showcasing their work, they 

are concerned that publication of results may compromise 

their competitive advantage. We suggest that for any partner¬ 

ships, analysts or project leaders should be prepared to: 

1. sign a nondisclosure agreement (NDA) 

2. exclude any references that would identify the part¬ 

ners or their clients 

3. disguise the actual numbers and coefficients by multi¬ 

plying or dividing them with constants 

Gathering Data 

Having secured the buy-in of various constituents, gather¬ 

ing data becomes the next logical step. Gathering data is in 

many ways a negotiation process with the keepers of that data. 

There can be tension created between the effort involved and 

the value of such data. We recommend exploring all sources of 

data, quantitative as well as qualitative, in the early stages. 

First, generate a timeline of the events beginning with when 

the investment need was felt and how long it took to develop a 

systematic approach to invest, implement, and use the IT 

assets. Second, identify the users of the IT, people who main¬ 

tain the IT and understand how to track the data, and those 

who are responsible for keeping the data. Each of these con¬ 

stituencies will be helpful at various stages of the analysis. 

Third, to minimize the up-front effort, request samples of each 

of the data sets available. 



156 The IT Payoff 

The key data sources will depend upon the type of IT (stra¬ 

tegic, managerial, or operational), how it is being used (cus¬ 

tomers, employees), and the objective of the technology 

(improve productivity, profitability, or customer value). How¬ 

ever, we find that certain data will inevitably be needed. We 

present data items below, followed by examples of sample met¬ 

rics in Table 12.1. 

a. Accounting and Finance 

Profitability-based metrics: ROI, ROA, net income, 

profitability per customer, stock price 

Productivity-based metrics: Revenue per employee, 

production per employee, length of stay (hospitals), 

expenses per employee, accounts receivable days, cash 

on hand 

b. Manufacturing and Operations 

New product development cycle, time to market, order 

fulfillment days, extent of process redesign, safety sta¬ 

tistics, defective rates, actual usage of the IT 

c. Human Resources 

Employee demographics such as number of years of 

service, years of experience, functional areas, training, 

certifications, reporting structure, change management 

initiatives, seminars, employee education, absentee¬ 

ism, employee turnover 

d. Marketing or Corporate Development 

Competitive landscape, mergers and acquisitions, stra¬ 

tegic plans, market share, number of customers and 

their demographics, advertising campaigns 

Identify the period for each of the data sources. Are 

data available by week, month, quarter, or year? This 

is critical for an “apples-to-apples” comparison of 

investment to payoff data. 

Next, investigate the form in which the data are available. 

Are they in paper reports, completed surveys, computer disks, 

or online? If online, can data be extracted on demand in a 

standard format to be read by a standard spreadsheet, data¬ 

base, or statistical package? Can you access the online system 
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to generate the data extract when needed? The answers to 

these questions will determine how quickly you can get to 
analyzing the data. 

Analyzing Data 

Once the location and the form of data are determined, the 

project leaders should review the analytical plan to ensure 

that the data are sufficient to answer the questions of interest. 

We find that using the sample data gathered in the earlier 

stages to conduct a simulated analysis is a practical approach 

to identifying any future issues. 

Our earlier chapters discuss the approach to the payoff 

analysis by taking into account the type of IT that is being 

evaluated. It is obvious that the analysis will require profound 

analytical and business skills. It may be useful to refresh the 

analytical skills from a business statistics book or other 

sources of analytical techniques. Furthermore, analytical help 

can be sought from individuals in finance, quality assurance, 

or other departments that are well-versed in data analysis 

approaches. 

Capitalizing dn the Cascading 

Effects df IT Paydff 

The action plan should also look beyond the benefits of 

measuring IT payoff to second-level benefits that result from 

such initiatives. Such effects, known as cascading effects, 

include benefits that flow from one department to another as a 

result of IT payoff analysis. 

The quality assurance department of a large consumer prod¬ 

ucts manufacturing company invested in a computer system to 

capture and report quality outcomes of various units of the orga¬ 

nization. Although the system was developed to fulfill a statu¬ 

tory reporting requirement, the system brought to light 

significant quality and error rates variation among the various 

units. In quantifying the payoff from investing in the computer 
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system, it was found that variance existed for similar processes 

and products across units. This led to the development and dis¬ 

semination of internal benchmarks for the organization. The 

cascading effects of the payoff analysis were further capitalized 

upon when the design and manufacturing departments at vari¬ 

ous units began interpersonal networking to share best practices 

and learn from each other. Furthermore, the geographically dis¬ 

persed customers who were getting inconsistent quality from 

the various units also began to see consistent quality products. 

Thus a project that intended to measure the payoff from a 

reporting system capitalized upon the cascading effects of the 

technology by exploring other uses of data. Quantifying the ben¬ 

efits of a payoff analysis can sometimes set in motion other uses 

of the data not envisioned previously. 

When developing the action plan, explore additional uses 

of the information generated by the payoff analysis of an infor¬ 

mation technology. For example, in conducting the payoff 

analysis of an operating system upgrade, examine the reduc¬ 

tion of downtime and its effect on customer service. Also con¬ 

sider the cost of requests for resend of data placed to other 

departments due to downtime. Such are the cascading effects 

of IT payoff analysis. While these effects are not generally 

attributed to the IT payoff analysis, the exposure of IT benefits 

beyond the initial intended usage can result from a well- 

thought-out action plan. 

Building an Infrastructure fdr 

Dngding IT Paydff Analysis 

The responsibility of managers does not end with the con¬ 

clusion of one IT payoff analysis project. Organizations should 

strive to build the measurement into the systems and the cul¬ 

ture of the organization. Although it is clear that measurement 

of the costs and benefits are easier to capture when data track¬ 

ing and analysis is built into the system, in most cases the 

infrastructure for capturing the data is built around existing 

systems. Pragmatic organizations approach the building of the 



Chapter 1 Z Succeeding at IT Payoff 

measurement infrastructure from both ends: modifying exist¬ 

ing information systems and mandating that new information 

systems should provide hooks to gather statistics of usage and 

other benefits. For example, all training activities should also 

be captured as and when new users are trained and existing 

users are given refresher training. 

Often the data that constitute costs and benefits for a sys¬ 

tem are available but scattered across the organization in vari¬ 

ous stand-alone computer systems or paper reports. Accessing 

such resources electronically is key to integrating data for pay¬ 

off analysis and subsequently incorporating them into mana¬ 

gerial and strategic decision making. 

Integrating IT Payoff Results in 

Managerial and Strategic Planning 

and Decision Making 

Finally, after the infrastructure for data collection and 

analysis is established, using the results for planning and deci¬ 

sion making constitutes the “rubber meets the road” test. 

While the results of one IT investment payoff analysis may be 

useful for the evaluation of that particular technology invest¬ 

ment, significant benefits await those who take such learning 

to the planning level. In our experience most organizations fail 

to do so and are content with the payoff analysis at hand. 

How do you integrate the results in planning and decision 

making? Organizations vary on how they share information 

with decision makers. However, some steps are critical in 

accomplishing the integration. First, the results should be com¬ 

municated to the managers within the organization. You may 

find an appropriate manner in which the results are made avail¬ 

able to managers such that it gets their attention. Often such 

findings communicated through memos or newsletters go 

straight to a filing cabinet and never see the light of day! 

Announcing the findings in an executive council meeting is 

often an attention-getter while communicating to the contact 

persons who can supply more information. A follow-up memo or 
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newsletter is usually more effective at this time. Second, cross- 

trained individuals should be ready and willing to assist manag¬ 

ers in understanding the meaning of the findings and demon¬ 

strating how they can be tied to their decisions. Creativity on 

the part of such consultants who can demonstrate the integra¬ 

tion with specific examples in functions such as customer ser¬ 

vice, product design, and operations will be required. Third, the 

internal consulting activities should be backed up with informa¬ 

tion systems that deliver payoff outcomes on an ongoing basis. 

We visualize the results of IT payoff analysis as one of the 

indicators on the dashboard of an Executive Information Sys¬ 

tem (EIS), along with manufacturing, sales, customer satisfac¬ 

tion, and profitability indicators. The IT payoff indicators can 

take the form of return on investment on IT based upon usage 

of the technology correlated with the quality outcomes met¬ 

rics described above and in Table 12.1. Usage of this EIS data 

by decision makers can also be tracked and correlated with 

improvement in decisions and organizational performance. IT 

payoff analysis should become part of an organization’s toolkit 

to go beyond the investment justification. Management should 

demonstrate to employees, business partners, and all stake¬ 

holders that it has the know-how to create IT value as well as a 

mechanism to measure and continuously learn from it. 
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