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1.     De bijdrage van investeringen in informatie-technologie aan de 7.     De overeenkomst tussen de wetenschapper en de organisatie-
realisatie van ondernemingsdoelstellingen is te meten, met als adviseur is dat beiden telkenmale in staat blijken te zijn om
doel te weten en te verbeteren. Het uitblijven daarvan kan noodzakelijke vervolgonderzoeken en follow-up projecten te
leiden tot onnodig gokken en overmatig dokken. identificeren.

2.      Investeringen  in  en het gebruik van informatie-technologie 8.     Het verschil tussen de wetenschapper  en de organisatie-
leiden niet automatisch tot verbeteringen van en in organisaties adviseur is dat de eerste bij voorkeur zijn onderzoeksresultaten
zoals blijkt uit de wijze waarop een veldwachter te Driebergen aanbiedt in de vorm van een gedetailleerd verslag voorzien van
een proces-verbaal opmaakt. talloze referenties, terwijl de laatste zich liever bedient van een

bondige set van grafische sheets, gepresenteerd met een
3.     Als een manager verkondigt dat investeringen in informatie- vleugie van al dan niet terechte arrogantie.

technologie geen zin hebben geeft hij grote bedragen uit
zonder zorg te dragen voor de noodzakelijke voorwaarden 9.     De noodzakelijke brug tussen de werelden van wetenschappers
voor succes. Een dergelijke vorm van mismanagement is en organisatie-adviseurs kan worden geslagen door meer van
onacceptabel en zou moeten leiden tot onmiddellijk ontslag. elkaar te willen leren en minder elkaar te bekritiseren.

Organisatie-adviseurs dienen te beseffen dat detail en
4.      Ten onrechte menen sommige managers dat "verborgen onderbouwing in sommige situaties wenselijk is om acceptatiekosten" van informatie-technologie vooral verborgen moeten van bevindingen te bevorderen. Wetenschappers zullen moeten

blijven onder het motto "wat niet weet, wat niet deert". Een begrijpen dat het in andere situaties beter is zich te beperken tot
dergelijke attitude zou eveneens tot de in stelling 3 genoemde hoofdzaken om actiebereidheid te stimuleren.
consequentie moeten leiden.

10. De titel "In search of the value of ..." van een geschrift zou
5.     Als  managers de effecten van investeringen in informatie- kunnen duiden op een midlife crisis van de auteur. Het

technologie op het ex- en interne functioneren van hun naarstige zoeken naar waarden is volgens psychologen een
organisaties willen vergroten is het noodzakelijk dat zij zich overduidelijk kenmerk van een dergelijke crisis. Het aan te
nadrukkelijker verdiepen in de mogelijkheden en voeren argument dat "men nooit te oud is om te leren" versterkt
onmogelijkheden van "informatie" en *'technologie" als volgens insiders de verdenking van een midlife crisis, omdat
kemcompetenties. dit gezegde vrijwel uitsluitend door 40-plussers wordt

gehanteerd.
6.      Het aantal publicaties over managementconcepten    als

"Business Process Redesign" en "Organizational Learning" is 11.   De   waarde van informatie-technologie   is te meten.   Of  de
omgekeerd evenredig aan het aantal daadwerkelijke successen waarde van het schrijven van een proefschrift ook te meten is
daarvan. valt nog te bezien.
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CHAPTER ONE

THE NEED FOR  EASUREMENT OF
INFORMATION TECHNOLOGY

Organizations have invested enormous sums of money in computer
hardware, software, communication networks, data bases, and people,
collectively known as Information Technology (IT). Leading-edge firms
all over the world in all industries have increased their overall IT
expenditures by double-figure percentages annuallyl,2.  Earl  has
calculated that today up to 50 percent of business's total capital
expenditures is for IT3.

Additionally, a recent paper of the Gartner Group on IT budgets
indicates a growing "hidden" expenditure in IT by user departments,
"that might have grown to at least half of large enterprises' total
spending on IT by 1998", but the actual growth rate is unknown.

These observations indicate at least three related reasons for concern:

•   IT spending is substantial,
•   It is unclear how large the growth in IT investment really is,
•   A growing portion of the IT expenditures is invisible and therefore

not (actively) managed by upper management.

Meanwhile there is much discussion about the payoff of these large
investments in IT. Surveys and research findings demonstrate diverging
answers to the question whether investments in IT are worthwhile.
Loveman# reports that investments in IT have not resulted in improved

productivity of the work force in Corporate America, and there is no
reason to believe that this situation is different in other parts of the
developed world. Strassmann5 quotes many sources indicating "severe
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discouragement about computer investments". Quite opposite to these
findings, other research demonstrates that investments in IT have a
better return than any other sort of investment. Some of these
observations are based on macro-economic studies6 or evaluations,
while others are based on micro-economic assessments.

So scholars and researchers, business managers and consultants, all have
very mixed observations about the value of IT investments. Existing
literature provides little evidence of a correlation between IT
investments and business performance. Neither does a uniform and
agreed answer exist so far to the question whether it is even possible to
measure the value of IT.

It was Lord Kelvin7 who said "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, when you cannot express it in
numbers, your knowledge is of a meager and unsatisfactory kind; it may
be the beginning of knowledge, but you have scarcely in your thoughts
advanced   to the stage of science." Later, this quotation   has   been
abbreviated to the often used expressions "if you can measure it, you
can manage it", and "if you cannot measure it, you cannot manage it,"
demonstrating the importance of measurement in general as a tool for
management. It is widely accepted that measurement can provide a
systematic way for managers to find out what they don't know, confirm
what they do, and decide how to act.

The importance of measurement applies to all kinds of activities and
subjects, including IT. The general unease about the ever-increasing
investments in IT and the blurred discussion about the determination of
their benefits indicate the need for better measurement, as well as
measurement tools, to assess the value of IT. The demand for
measurement of IT is especially intense in organizations where users are
gaining more sophistication and understanding of IT and are exercising
"ownership" of IT projectss. Organizations where IT is perceived to be
showing diminishing returns also show interest in improved



THE NEED FOR MEASUREMENr OF INFORMATION TECHNOLOGY               3

measurement of the value of IT. But the need for the measurement of
IT is not limited to the companies and IT organizations under pressure
or seeking major performance improvements. Also organizations which
are generally perceived as "successful companies" are interested in
conducting measurements as a means of maintaining superior
performance9,10 and as a protection against the uncertainties posed by
constant changes in the business and technical environments.

Measurement of IT can be used to demonstrate to different stakeholders
whether investments in IT are or have been valuable. Secondly, as the
number of technical, organizational and strategic alternatives and
innovations increases, a greater demand occurs at the same time for
improved and quantitative analysis of new options. And last but not
least, measurement can be used as a basic tool for senior management
and IT management as a means to monitor activities, provide good

stewardship of IT resources and develop improvement strategies.

Performance measurement in general has always been very difficult.
This is especially true for IT, where the delivery processes are varied,
the technology complex, and evolving IT services do not stand on their
own, but rather contribute to a larger business enterprise. While
executives and IT managers would like to rely more heavily on
systematic measurement, they are often frustrated in their attempts to
measure the value of IT and the efficiency and effectiveness of IT
supply. Many feel that they could and should be able to measure more
precisely, and be able to gain more leverage for improvement from
measurement. This concern has been expressed often in formal surveys
and informal working groups 11,12

While in recent years progress has been made in the development of
approaches and techniques for ex-ante justification of IT projects and to
some extent for the justification of investments in IT infrastructure,
little progress has been made in approaches and instruments that serve
the ex-post valuation of IT investments. A study of Bakos and
Kemerer13 into the recent applications of economic theory in IT
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research confirms this difference in progress. They reviewed recent
research in the area of "IT economics" and concluded that "One clear
theme across the research - the need for more attention to be paid to the
problem of measurement - calls for the development of measurement
instruments that will confirm the validity of theoretical constructs,
estimate their values in real settings, and determine their explanatory
power".  And, as pointed  out by Kaufmann and Weill 14, research  into  the
value of IT is still in its adolescence. They argue that the focus of
further research should be on such activities as identifying the
appropriate IT variables, formulating operational measures and
understanding their relationship.

Many organizations that implemented measurement programs for IT
have applied measurement techniques that are unclear about what to
measure and why, or that resort to measuring only the easily
measurable. Such "measurement programs" are really a fragmented
collection of detailed and disconnected technical measures. The
organizational reaction to this sort of measurement program is clearly
articulated by Humphrey15: "Measurements are both expensive and
disruptive; overzealous measuring can degrade the process we are
trying to improve". More often than not, these measurement programs
are bound to be abandoned after a few months of operation16, since
nobody is interested any longer.

The traditional IT measurement programs that are focused on the
technical side of IT become less and less relevant. Clearly, there is a
need for further research into the valuation of IT and its practical
application.

1.1 Effective measurement of IT

IT pervades the total fabric of the organization, radically influencing
and underpinning business performance. It is important, therefore, that
measurement is not viewed as an end in itself, but rather as a significant
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component of overall management and, ideally, of some form of
improvement program.

To launch effective measurement of IT, management must:

• Clearly understand what to measure, through the use of a planning
and valuation framework that links planned activities with the
valuation of their results,

• Select applicable measures to consistently and systematically assess

the many facets of the application and supply of IT,

•   Implement an effective measurement program and incorporate it into
the organization,

• Develop norms for the application and supply of IT, for example,
through benchmarking.

A framework for IT management and measurement will be developed
in this dissertation, coined the "BTRIPLEE" framework. The value of IT
is measured in its contribution to Business performance, and its
Effectiveness in the support of business processes, activities, and users

of IT, and in the Effectiveness and Efficiency of the supply and
development of IT services and products (hence, the B and three Es).

Keeping in mind that IT performance measurement can be done in
various ways in practice, for a variety of purposes, and for different
audiences, it is necessary to match the right measures with the right
purpose in the right context. Because measures are often designed to
influence people's motivations and attitudes, measurement programs
have to be systematically and cohesively introduced and maintained, to
attain the long-lasting and embedded improvements sought. It is also
essential to recognize the extreme difficulty and sometimes ultimate
impossibility, given the practical circumstances, of measuring some
things in precise and quantified ways. These practical limitations impact
the implementation of a measurement program into the organization.
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Another problem in the measurement of IT is the lack of generally
accepted, quantified norms or performance levels 17. To get a
quantitative handle on IT, some companies engage in comparative
analysis, comparing their performance levels to those of their business
and technology peers. This benchmarking approach is an acceptable
alternative for many organizations to find out about their performance
since generally accepted and objective measures do not yet exist.

Figure 1.1 illustrates  the main thrusts of effective measurement  of IT.

Figure 1.1: Effective Measurement of IT
Link IT planning to IT valuation, ... measure IT, ... and benchmark IT.

| Business    Planning J
  and Control   A«%,\ %1*%*Ir--,1 1 1IT Planning Me„udng 1 f 1 r.1 j
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1.2        Purpose   of this dissertation

This dissertation aims to contribute to the research into the ex-post

valuation of IT, and seeks to answer four key questions, adding insights
into the measurement of the value of IT once it has been developed,
implemented and actually used. Ex-post valuation refers to the
assessment of the results of investments in IT. Approaches and
techniques that apply to the ex-ante justification of IT investments and
IT projects are not included in this dissertation.

The four research questions to be answered are:
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•  What are the key business and IT aspects that drive planning and
valuation of IT?

•   What are the appropriate measures to consistently and systematically
assess the business value and effectiveness of IT, and the effectiveness

and efficiency of the activities that are performed to make IT
available, and what are their relationships?

•   What factors are responsible for the successful implementation of an
effective IT measurement program?

•   How to benchmark the business value and effectiveness of IT, and the
effectiveness and efficiency of the activities to make IT available?

The first two questions addressed in this study refer to deriving and

validating a prescriptive IT planning and valuation framework and
associated measures. The last two questions refer to deriving and
validating the process by which an IT measurement program and
appropriate norms for the application and supply of IT are developed
and implemented in practice.

As   indicated by Walsham and Waemal 8, the linking of theoretical
frameworks to organizational and wider contexts needs the
consideration of content, context, and process. These are viewed as
interrelated, and the main focus of the research is to trace their dynamic
interlinking. The content component of this research is focused on the
development and validation of a framework, the appropriate measures,
a measurement program, and a benchmarking process. The second

connponent is context within which the framework and associated

measures, the measurement program, and benchmarking take place. The
context of this research can be defined as the phenomena at different
levels that affect and are affected by the valuation of IT,9. Apart from
the organization and its stakeholders, context includes sectoral, national,
and global elements. For example, changes in business strategy,
deregulations in particular sectors, and upcoming international
competition are aspects of context that have a two-way relationship with
the need to measure, the measures applied, and the norms used to
consistently and systematically assess the value of IT and IT supply. The
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process component focuses on the interconnectedness of events and
actions in IT measurement, implementation of IT measurement
programs, and benchmarking, over time20. It includes a description of
the process of measurement and benchmarking, a treatment of related
human behavior aspects, and an analysis of the linkage between context
and process.

1.3 Outline of the research

At first, the activities performed for this study were aimed at writing a
book on IT measurement. The book would provide some answers for
the many business managers, management consultants, and researchers
who during the early 1990s regularly questioned whether the costs of IT
and its contribution to business performance could be measured at all. I
knew they were measurable to some extent, from my approximate 10
years of hands-on experience in IT assessment, IT planning and the
(quantitative) evaluation of the performance of IT and IT supply
organizations, gained as a management consultant with Nolan, Norton &
Company (1986 - 1991), Butler Cox / CSC Index (1991 - 1993) and
Arthur D. Little (since 1993), in Europe and in the United States.
Gradually, I felt more emphasis was needed on the theoretical
foundation of my thoughts. Consequently, the writing of a book turned
into this PhD dissertation answering the research questions posed.

Researchers have debated at length about research methods and
materials in the specialized field of IT. Van Heck21, for example, quotes
American researchers such as Kaplan, Duchon, Weill, and Olson, who
suggest that in the field of IT research, a wide selection of
methodologies should be used. In general, two approaches emerge from
the debate: the quantitative and the qualitative approach. Usually, the
quantitative approach uses statistics and quantitative analysis to
generalize its results. The qualitative approach, according to Yin22,
focuses on the research objectives in terms of process, context and
dynamics; qualitative research is primarily concerned with
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contemporary as opposed to historical events, illuminating a decision or
set of decisions: why they were taken, how they were implemented, and
with what result. Quantitative and qualitative research alternatives have
their strengths and weaknesses and they should be seen as
complementary rather than mutually exclusive. In this research, the
qualitative approach dominates, but quantitative results from other
research is built upon when appropriate. The BTRIPLEE framework, the
measurement program, and the benchmark process are primarily the
result of the qualitative research approach. Many of the derived
measures result from both qualitative and quantitative research on the
applicability and relevance of the many possible measures suggested in
the literature on measurement in general.

The   development and validation   of   the B TRIPLEE framework   and
associated measures, the measurement program and benchmark process
followed a typical design and engineering approach, incorporating both
quantitative and qualitative aspects. According to Yin23, a design

approach includes five components:

•  Indication of what data are to be collected, as indicated by the
research questions,

•  Its propositions,
•    Its unit of analysis,
•   The logic linking the data to the propositions,
•  The criteria for interpreting the findings.

First, the research questions and a provisional planning and
measurement framework were derived from relevant experience and a
thorough review of existing, albeit little, literature on the overall ex-
post assessment of the value of IT within an organization and the

activities that make IT available to that organization. The literature
search especially focused on developing links between practical
experiences and published research outcomes.
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Then, the BTRIPLEE framework and associated measures were refined
and further specified, using results of consulting work, general and
specific observations, discussions with colleagues and other researchers,
and literature on quantitative and qualitative research on the value of
IT. In parallel, the IT measurement program and benchmark process
were designed, incorporating the BTRIpLEE framework and its measures.

They also were derived from practical experience, literature study, and
research outcomes of others.

The resulting deliverables of these activities were then tested in practice.
The practical experiences are so-called case studies. Yin defines a case
study as "an empirical inquiry that investigates a contemporary
phenomenon within its real-life context, when the boundaries between
phenomenon and context are not clearly evident, and in which multiple
sources of evidence are used"24o

The empirical research results   of the application   of   the B TRIPLEE
framework and its associated measures were used to validate and
improve the BTRIPLEE framework. The same applies to the findings
from the case studies aimed at the implementation of a measurement
program and the conduct of benchmark projects in real-life situations.

As a research endeavor, case studies have been viewed as a less desirable
form of inquiry than either experiments or surveys by some
researchers. However, Yin25 suggests that a case study approach is a
valid instrument when:

•   It is necessary to investigate the research phenomenon within its real-
life context,

•  The emphasis of the study is on the "how" and "why" questions,
aiming at better insight into the type and complexity of the specific
research phenomenon,

•   The number of theories and literature is insufficient.
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The three criteria of Yin are applicable to the study at hand, so that the
case study approach is considered to be appropriate for our purposes.

Besides, the use of a single or limited number of case studies as a basis

for drawing inferences about a particular area of study, and the validity
of an extrapolation from one or more individual cases, depends not on
the representativeness of such cases in a statistical sense. It rather

depends on the plausibility and cogency of the logical reasoning used in
describing results from the case, and in drawing inferences and
conclusions from those results, according to Craig Smith26.

In conclusion, the study followed the research approach as outlined in

Figure  1.2.

Figure 1.2: Research Outline

Research Development of
· Questions Framework and     -*      Study      -D  Evaluation

Case

Measures                                                           C
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Relevant AJA,.6-4             1             1
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1.4 Structure of the book

The structure of the book follows the sequence of the research model

(Figure  1.2). The structure is illustrated in Figure  1.3.
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•   Chapter 2 sets the scene and provides the context and content for the
key business and IT aspects that drive planning and valuation of IT.
It places the evolution of IT in an historical context and briefly
describes the role of IT in the improvement of business
performance. It also describes the traditional approaches to business
planning, IT planning, and IT supply planning and the problems
encountered in practice. The chapter concludes with an illustration of
a more pragmatic, dynamic, and iterative IT planning approach and
an overview of current IT investment decision criteria.

•  Chapter 3 describes the aggregated BTRIPLEE framework, to link IT
planning and valuation.

• Chapters 4,5 and 6 provide the appropriate measures and their
relationships for IT performance measurement at three levels:
business value measures (Chapter 4), IT effectiveness measures
(Chapter 5), and IT supply effectiveness and efficiency measures
(Chapter 6).

•   Chapter 7 illustrates the application of the BTRWLEE framework in a
real-life case of IT measurement in a large service organization in
the Netherlands.

•  Chapter 8 describes the approach, design, and implementation of a
cohesive and comprehensive measurement program for IT. It is
illustrated with a case study of the implementation of an IT
measurement program in the same organization.

•  Chapter 9 discusses the IT benchmark process and illustrates its
results in three cases, each with their own objectives.

•   Chapter 10 provides a brief summary and conclusion of the study.
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Figure 1.3: Structure of the Book
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CHAPTER TWO

THE ROLE OF IT AND IT PLANNING
IN THE 1 /IODERN ORGANIZATION

In today's competitive environment, change occurs faster than ever
before. New products are launched more frequently, new markets are

explored and entered even faster, and new distribution channels are
constantly sought. The delivery of top-quality products and services,
commitment to high standards in customer care, and compressed design

and development times in order to be the first to market; all of them
can give companies a powerful competitive  edge. As McKenneyl,
Bradley, Hausman and Nolan2, and Ribbers3, amongst many others

assert, by far the most significant drivers of strategic change in the
world today are globalization and technological innovation. Together
they have radically altered the basis of business competition. Today, the
role of IT is to enable strategic change and business performance, along

several dimensions, as it is increasingly woven into almost every aspect
of modern organizations.

To determine the value of IT once it has been put into place and used, it
is important to understand the context of the application of IT since it
does not stand on its own but rather contributes to realizing business

objectives. Drucker4 argues that most companies have little choice but
to   be   what he coined "information-based". The information-based
organization is engaged in the analysis and diagnosis of the large

amounts of data generated, transforming data into knowledge, rather
than being swamped by it. It is largely composed of specialists who
direct and discipline their own performance through organized
feedback from colleagues, customers, and headquarters. The
information-based organization has transformed its decision processes,

management structure, and even the way work gets done. Drucker says:
"Demographics demand so, since the gravity of work is moving fast
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from manual and clerical workers to knowledge workers. Economics
also dictate change to be innovative and to be entrepreneurial, and
above all the evolution of information technology demands the shift to
information-based organizations".

Drucker compares the modern, information-based organization with a
symphony orchestra consisting of many specialists who share the same
objectives. In order to perform well, the musicians' only common
"instruction" is the same score. Their skills and expertise do the rest,
supported by some form of experimentation with a series of focused
try-outs. As an analogy, a business also needs a "score to play": a set of
strategic guidelines and performance targets. According to Drucker, a
company must be structured around:

• Goals that clearly state management's performance expectations for
the enterprise and for each part and specialist,

• Organized feedback that compares results with these performance

expectations.

The best value from IT is gained if the "right" investment decisions for
IT are made. To make the right decisions about IT in the context of
business objectives, organizations generally carry out some form of IT
planning. The planning of IT in an information-based organization is
like developing the score to "play IT". This is the main subject of this
chapter. The actual success of the performance of the orchestra and
hence, the IT in an organization, is measured afterwards. The following
chapters deal with the "organized feedback" that compares results with
planned performance.

This chapter starts with a review of the evolution of the role and
application of IT, leading to its role in today's information-based
organization. Then the evolution of IT planning practices is briefly
described, leading to the most important attributes of contemporary,
effective IT planning approaches. Finally, the chapter links the distinct
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roles of IT with the planning and valuation approaches for IT
investments in relation to their business purpose.

2.1        The   role   of  IT

With organizations increasingly depending on information and
Information Technology, and business changes needing to be
implemented almost overnight, the timely availability of IT is a key
ingredient of overall business performance in many industries. Of
course, IT has not always played such an essential role; its importance
has evolved over time and in stages. Two well-known and widely-cited
models describe this evolution of IT: Nolan's model focuses on the

application of IT within an organization, while Venkatraman's model
also addresses the application of IT outside the organization's
boundaries.

2.1.1         Improving the efficiency and effectiveness   of
organizations

In "The Stages of Growth," Gibson and Nolan5 described in 1974 four
stages of development of the then-called EDP (Electronic Data
Processing), each with its distinctive applications, rewards and traumas,
and managerial problems. The stages theory was meant to be descriptive
rather than prescriptive. The basis for the framework of stages was the

discovery that the EDP budget for a number of companies, when
plotted over time from initial investment to mature operations, forms
an S-shaped curve. By breaking the evolution of the EDP department
into four stages, it became possible to sort out the affairs of the
department. The concept helped executives and IT managers more or
less determine in which growing stage IT was in, and whether the level
of IT expenditure was more or less in line with the activities performed

by the IT organization. I say more or less, since no measures or
benchmarks of any kind were defined in 1974. Gibson and Nolan
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describe three types of growth as EDP matures, the so-called "growth
processes" of computer applications, specialization of EDP personnel,
and formal management techniques and organization. The S-curve that
overlies these three kinds of growth breaks into four segments, which
represent the four stages of EDP growth:

• Initiation: computer acquisition and first usage, often justified in
terms of cost savings,

• Expansion: rapid expansion - the EDP area "takes off" into new
projects and grows in an unplanned fashion,

• Formalization: drastic measures to regain control and formality,
• Maturity: balanced control, user and service orientation and

continuing economic benefits.

Gibson and Nolan conclude their article with the observation that
computer technology and software advancements are continuing and
"more S-shaped curves are inevitable".

Indeed, the next S-shaped curve was added in 1979. Nolan added two
other stages6 and introduced a transition point between Stage 3 and
Stage 4. Nolan also introduced a fourth growth process, on top of the
growth processes of computer applications (now called Application
Portfolio), the specialization of EDP personnel (now called DP
organization), and management techniques and organization (now called
Planning and Control). Without even mentioning User awareness in the
text of the article, he introduced this as the fourth growth process in the
main figure of the article. Nolan herewith introduced one of the most
important aspects of the effectiveness of IT: the ability of employees in
the organization to understand and adopt the potential impact of IT.

In Stages 1 to 3, well-known examples of IT include order entry
systems, customer support systems, computer-integrated design and
manufacturing systems, payroll and bookkeeping systems, and so on.
Functional departments specify their requirements and expect the
systems department to respond by delivering systems accordingly, with
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maximum efficiency. Implementation of a system is typically followed
by several years of maintenance (including enhancement) to keep it
aligned with functional requirements, which inevitably change as the
goals of the business change.

Figure 2.1: Nolan's Six Stages of Data Processing Growth
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At some point in Stage 3, DP management (Nolan dropped the 'E' from
EDP) is concerned with a fundamental transition from the task of
managing the computer to that of managing the data resources, and a
corresponding change in organizational behavior. This transition was
caused by evolving database technology and other enabling technologies.

Stage 4, the "integration stage", indicates a need for integration of
applications to prevent too much proliferation and redundancy of data.
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At this stage, business activities are interconnected along a chosen
direction (e.g., increased interdependence between marketing and R&D
or between marketing and manufacturing). The organization deploys a
common IT platform to interconnect its business activities, expecting
such a platform to permit the exploitation of efficiency-related benefits
of information sharing across the business processes. Minor
organizational adjustments often follow implementation, but the
functional divisions of the business and their working methods remain
largely unchanged. In Stage 5, data management is introduced so that
the consistency of information is much improved, and during Stage 6,
the applications portfolio is "completed." Its structure mirrors those of
the organization and the information flows in the company.

Nolan's main thrust is the balance of the four growth processes. The
best value from IT is obtained by organizations able to position each of
the growth processes in the same stage. When one or more growth
processes are out of balance (not in the same stage), IT effectiveness or
efficiency is less than optimal.

2.1.2 Changing the business, the business network and the

business scope

The Stages of Growth concept has been elaborated by Bradley, Hausman
and Nolan, and a third S-shaped curve has been introduced to indicate
the internal and external power of computer-based networks. The
evolution of IT for external purposes is also included in the framework
which Venkatraman developed as part of the Management in the 1990s
Research Program. This program was conceived as a close
collaboration between academic researchers at the MIT Sloan School of
Management and representatives of major companies7. The results of
their research include the various types of applications of IT in today's
organization.

Venkatraman suggests five stages of growth, as illustrated in Figure 2.2.
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Figure 2.2: Venkatraman's Five Stages of Growth
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•     Stage  1:  localized exploitation  of IT within business functions. This
stage is comparable to Nolan's Stages   1,2,   and   3. The benefits  of
exploiting IT relate to the efficiency of business processes and task

efficiency and accuracy. Exploiting IT reduces delays and cuts or
reduces clerical labor costs. The value of IT investments at this stage
is relatively easy to demonstrate in cost / benefit equations, since
costs are comparatively simple to calculate and benefits are relatively
obvious and tangible.

• Stage 2: internal integration of IT, building the internal IT
infrastructure, or platform, that permits the integration of processes
and tasks. This stage is comparable with Nolan's Stages 4,5, and 6.
The organization expects a common IT platform to permit the
exploitation of efficiency-related benefits of information sharing
across interconnected business processes. The value of IT, however,
is much harder to demonstrate since infrastructural investments pay
off only over a longer period of time and only if sufficient IT
applications that make use of this infrastructure are installed.

•  Stage 3: business process redesign, resulting from a fundamental
rethinking of the most effective way to conduct business. Hammer
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and Champy8, amongst others, elaborate extensively on this
phenomenon. At this stage, IT underpins revolutionary changes in
the way business is conducted. The driving assumption is that IT
leverages the re-engineering of business processes. IT is not simply
overlaid on the existing organizational structure; instead of treating
the existing business organization and the configuration of its
processes as a constraint in the design and development of IT, the
configuration of the business activities itself is questioned. Business
processes are developed that maximally exploit available IT
capabilities, aiming at a high level of alignment between organization
and technology. Figure 2.3 illustrates the aims of process redesign,
also called process transformation.

Figure 2.3: Transformation of Business Processes
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At this stage, rapidly developed and implemented IT enables the fast
and flexible manufacturing of products and services with intelligent
and flexible production planning and work flow management
systems. IT allows for effective product development with help of
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expert systems, and supports customer service with comprehensive
databases containing vast information about the customer. With
flexible access to company-wide information and decision support
tools, employees become multi-skilled, more effective and more
productive, servicing larger numbers of satisfied customers.
Drucker's information-based organizations are supposed to have
acquired many of these IT capabilities.

To transform any process well, organizations need to make sure they
have the right resources in place and in time: people, facilities,
information, and technology. IT at Stage 3 is broader in scope, and
business requires it to be delivered more rapidly. It is more complex
to plan and implement than Stage 2 IT, since it is aimed at allowing

significant and extensive organizational change. The benefits,
however, should far exceed those arising from the incremental
improvements through IT in Stages 1 and 2, although they are more
difficult to quantify. It is often impossible to distinguish the
contribution of IT to the business success from the many other
influencing factors.

•    Stage 4: business network redesign, the use of IT by the organization
to reconfigure the scope and tasks of the business network involved
in the creation and delivery of products and services. This stage
includes anyone who can contribute to the firm's effectiveness. IT
substantially changes the nature and degree of inter-relatedness
within an industry and amongst organizations that work together. IT
changes the collaborations and business transactions of an
organization with suppliers and customers. IT can be used to acquire
raw materials and intermediate goods and sell products using EDI
and multimedia techniques such as the telephone and TV, as Centraal
Beheer, a Dutch insurance company, did. Finally, IT can change the
way in which customers pay for the products they receive from their
suppliers. At this stage, IT is a major contributor to the necessary
any-to-any communication, while work flow management tools make
coordinated parallel activities possible, eliminating geographical and
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organizational boundaries. In this stage, calculation of the value of
IT is even more complex. IT is an integrated part of the strategic
options that organizations consider. Projects are not straightforward
to cost and the benefits are often partly intangible and difficult to
predict with some precision. IT investments are justified as such,
meaning that uncertainty or risk factors must be included in the cost/
benefit calculations that are made to evaluate Stage 4 IT.

•  Smge 5: business scope redefinition pertaining to the possibilities of
enlarging or shifting the business mission and scope. This stage
relates to the decision to break out and exploit the new technology in
the marketplace and in products and services. IT can enrich products
in the form of additional information, and IT can substitute
traditional products with IT-enabled products (e.g. electronic travel
guides rather than traditional paper guides). IT can even be a
product itself. Finally, IT can assist in servicing products in many
ways. At this stage, IT is no longer part of the strategic options, IT
rather is the focus of strategy. The value of IT is measured by
looking at the top and bottom lines of the annual financial statements
of the organization.

2.1.3         Weaving   IT   into the organization

Business success increasingly depends on the organization's ability and
understanding of how to fuse the potential power of IT into business
processes and business networks. Many of today's organizations should
therefore consider constantly how IT can be applied to enable and
improve the functioning of the organization, both internally as well as
within its environment. Only if IT is woven into every aspect of the
organization and into the planning and decision-making processes at all
organizational levels, can it contribute optimally to business
performance.
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This is confirmed by Hammer9, who states that heavy investments in IT
have delivered disappointing results, largely because companies tend to
use technology to mechanize old ways of doing business, to leave the
existing processes intact and use computers simply to speed them up.
Companies should use the power of modern IT to radically redesign
business processes in order to achieve real improvements in
performance. He illustrates this with an example of Ford Motor
Company, where management thought they could reduce the head count
of the accounts payable department by some 20 percent by rationalizing
processes and installing new computer systems. But by examining the
existing processes, Ford found out that just making these processes
more efficient would not be sufficient.

Ford opted for radical change and instituted "invoiceless processing",
which means that when the purchasing department initiates an order, it
enters the information into an on-line database. It doesn't send a copy of
the purchase order to anyone. When the goods arrive at the receiving
dock, the receiving clerk checks the database to see if they correspond
to an outstanding purchase order. If so, he or she accepts them and
enters the transaction into the computer system. There are no invoices
to worry about since Ford has asked its vendors not to send them. Ford
has instituted this new process and achieved 75 percent reduction in
head count, not the 20 percent it would have obtained with a
conventional program. Ford applied the power of IT in their business
planning, bottom-up rather than top-down.

Other companies, such as Federal Express, developed a vision in which
IT plays a dominant role, not only in their internal operations, but also
as a core component of the service it offers. Federal Express didn't just
ask itself: "What business are we in ?", but also: "What technology are
we in ?". Unisource, the combination of Swedish, Swiss, Spanish, and
Dutch P'IT organizations extended its strategic thinking and planning

processes on product / market combinations with opportunities for new
IT-based products in the tourism and travel market. These type of
products are to be delivered via the much-discussed "Information
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Highway". Philips Consumer Electronics, when developing the strategy
for the introduction of the interactive CD player (CD-I), understood it
was not just the technological product that would make them successful,
but also the applications of that technology (the software) and
distribution channels for software products (publishers, retail chains,
etc.).

Many of today's organizations apply IT at all levels of Venkatraman's
model. IT has a significant impact on market and product strategies as
well as on strategies developed to satisfy the needs of the main
stakeholders (shareholders, customers, and employees). IT has a great
impact on how enterprises align their business processes with these
strategies and on how organizations organize and commit their
resources to business processes. Organizational structures, policies,
culture, performance measures, reward systems, jobs scopes, and
training, are equally impacted by today's IT. It is safe to say that in
many of today's organizations, IT is almost literally woven into every
aspect of the business, as illustrated in Figure 2.4.

Figure 2.4: Weaving Information Technology into the
Organization
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Given the overarching importance of IT, many of today's organizations

increasingly rely on an appropriate, flexible IT infrastructure. The
concept of the flexible IT infrastructure has been elaborated by
Madnicklo as part of the Management in the 199Os Research Program.
He describes what he calls the "flexible IT platform" as "an
infrastructure that can easily adapt to organizational changes,

geographical shifts, and alternating forces of centralization and
decentralization".

The flexible IT infrastructure is so important because it allows business

activities and processes to be interconnected. The IT infrastructure
combines a vast array of technologies and integrates different types of
data and information such as sound (e.g., voice), pictures (e.g., video
and graphics) and data (e.g., numbers and text) into workstations. It
permits the exploitation of efficiency-related benefits of compression of

time and distance, as well as effectiveness-related benefits of
information sharing across the organization and across partners in the
organization's business network of suppliers and customers 1 1. To be

able to reap these benefits, the IT infrastructure must be in balance with
the organization's structure and culture, processes, and business and
technology strategies. The organization, with its IT infrastructure in
place, must be in balance with its external environment, including the
emerging technology.

Progress is made in three areas, each of which is central to the ability of
technology to change the way work in organizations is performed12:

• Extensive communications: continued expansion of public and
private networks, the interconnect availability that will come from
the continued adoption of standards and the ability to combine voice,

images, data, and computation.
•     Accessibility of distributed databases and knowledge bases:  continued

expansion and linkage of traditional "mainframe" databases, local
area network "file servers" and emerging "database machines".
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•   Enhanced workstations: continued development of "smart"
(software-enabled) human interfaces that permit ready, "natural" use
and powerfully leverage the work to be done by anyone, anywhere.

The IT infrastructure might be considered as one of the "core
competencies" of the information-based organization. Pralahad and
Hame113 introduced the concept of "core competencies" that "coordinate
diverse production skills and integrate multiple streams of
technologies." Core competencies  and the expertise upon which  they  are
built can be considered to be the basis of an organization's competitive
advantage.

King 14 confirms   this by introducing a "strategic capabilities
architecture": "a strategic capabilities architecture is a flexible,
adaptable, and continuously improving infrastructure of capabilities that
is intended to keep a firm competitive and allow it to achieve its
multiple goals. It is a combination of skills, processes, procedures,
organizational structures, physical systems and information systems,
forming the continuing basis for a firm's competitiveness. A company
that focuses on one objective, such as quality, will quickly be overtaken
by a competitor that matches the quality and excels in another area, such
as bringing products to markets faster. So, the architecture that a firm
chooses to develop depends on multiple goals. A strategic capabilities
architecture must be continuously updated and improved to meet the
changing demands of the marketplace and the strategic moves of
competitors."

Also Meredith and Mc Tavish15 indicate that "manufacturing companies,
recognizing the need for a variety of technologies that promise
flexibility, cost advantages, and quality improvement, consider a
manufacturing infrastructure as a competitive weapon."

In today's information-based organizations, the IT infrastructure is
certainly part of the basis for a firm's competitiveness; a core
competence. McKay and Brockway16 also state the IT infrastructure to
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be strategic, since it enables business networks for the "connectivity"
and "accessibility" of anything, anyone, anywhere, anytime, as Keen17

describes it with his "Reach & Range" concept.

McKay and Brockway define the IT infrastructure as the roll-up of
technology into three distinct layers of service, held together by
procedures and knowledge, that directly support business processes

(Figure 2.5.). They distinguish:

•     Shared  IT  Components: IT components are the basic building blocks
of hardware and software that are acquired to perform specific

activities, such as the storage, transport and processing of data.
Processors, related input/output devices, printers, mobile
communication devices and local area networks would all qualify as
IT components.

•  Shared IT Services: IT services are produced by combining IT
components to create a broader base of IT function. Universal
database access, an information or video conferencing center, and a
file restoration service are examples of IT services.

• Shared Business Capability: business capabilities are created by
combining IT services to produce a broader base of business
function and value that directly supports an existing business activity.
IT services, such as network services, electronic mail services,
database access services and EDI services, could be combined to
provide an interactive order processing capability that interlinks
suppliers with the purchasing process.

McKay and Brockway further identify what they call the mortar that
holds together the brick, comprising the three layers of IT
infrastructure. It consists of the specific knowledge and skills required

to combine the IT infrastructural components into robust IT services
and business capabilities. The body of knowledge consists of the
policies, procedures, standards, packaging and documentation that is
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woven into the assembly of technology, as well as the combined
knowledge, experience and expertise of the planning, design,
construction and support personnel involved in the development and
operation of the IT infrastructure.

The components of this infrastructure model are in constant evolution.
Procedures and knowledge in the form of mortar, once in place and
understood, tend to be codified into software and eventually hardware
components. Hence, the evolution of formerly labor-intensive data
centers into the almost "lights-out" operated computer rooms of today.

In designing an IT infrastructure, the degree of tailoring to specific
business requirements increases as one moves up the model to the
business capability level. The functions found at the component level are
essentially commodities that are acquired to fit into the overall
structure. A basic set of IT services is also generally available across
companies in the form of electronic mail systems, local and wide area
networks, and end-user computing systems. The enrichment of IT
services and the tailoring of them by the company's mortar to meet
business requirements is where unique and distinctive business
capabilities and market advantage are achieved.

Figure 2.5: The IT Infrastructure
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Although strategically important as a competitive weapon, an IT
infrastructure does not provide any benefit in and of itself, and the
acquisition and maintenance costs are often considerable. It is only over
time that the full effects of how people use IT and indirectly use the
underlying IT infrastructure in the organization can be realized, and
even then these effects can be unpredictable and unexpected.

2.2        Planning   for   IT

As the application of IT and the importance of an IT infrastructure have
evolved over time, so has the art and science of planning for IT. To
demonstrate this, the traditional approaches to business planning, IT
planning, and IT supply planning will first be described. Then, the
problems encountered at each level in practice will be discussed, leading
to a more pragmatic, dynamic, and iterative IT planning approach.

Planning - in general - is an integral part of the overall, continuous

planning and control cycles, also called management, of the business and
the activities that a business comprises. The traditional planning and
control cycle is illustrated in Figure 2.6.

Stoner and Wankell8 define management as a systematic process (a
systematic way of doing things) of planning, organizing, leading, and
controlling the efforts of organization members and Of using all other
organizational resources (finances, equipment and information) to
achieve stated organizational goals.

Further to their definition they explain four key words as follows:

• Planning: thinking through goals and actions in advance, based on

some method, plan or logic, rather than on a hunch,
• Organizing: coordinating human and material resources of the

organization. The effectiveness of an organization depends on its
ability to marshal its resources to attain its goals,
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• Leading: directing and influencing people to get things done,
• Controlling: assuring that the organization is moving towards its

goals.

Figure 2.6: The Planning and Control Cycle

Definition of
Oblectives

Planning Controlling

Execution
• Organizing
• Leading

According to Stoner and Wankel, and consistent with Drucker's "score
to play 19", this continuous cycle of planning and control requires
standards, measures and norms. Before managers can organize, lead,
and control, they must make the plans that give purpose and direction to
the organization, deciding what needs to be done, when and how it
needs to be done, and who is to do it.

Planning is a process that does not end when a plan is agreed upon;
plans must be implemented. At any time during the implementation and
control process, plans may require modification. Management must
continually monitor relevant environmental and internal factors so that
the organization can adapt to new situations as quickly as possible. To
do this, the ongoing planning process should include the collection of
external data on products and market potential, competitive positioning,
and the economic, technological, ecological, socio-demographic,
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political, legal, and environmental factors20. The process also includes
the ongoing collection of data on the organization's internal functioning.

Another important aspect of planning is decision making, the process of
developing and selecting options and related courses of action. With the
help of the collection of external and internal data, and comparisons
with previously-established standards or benchmarks of performance,
corrective actions can be taken and new directions set.

2.2.1 Traditional business, IT and IT supply planning

Traditionally, planning has been performed at distinct levels. In our
scope of interest, the focus has been on the three generally distinguished
levels of planning:

• Business planning,
•  IT planning,
•  IT supply planning.

Traditional business planning

According to Tomask021, companies are portfolios of skills and
capabilities that have to be configured in such a way that the most
competitive advantage is attained in the future. To do so, companies
conduct business planning processes. Business planning is the basic
process to determine how to achieve defined business objectives and
selected business goals. Business planning occurs at different levels in
the organization, and varies in scope and time horizon. Thompson and
Strickland22 describe four levels of business planning: corporate, line of
business or business unit, functional area, and operating level. The
planning scope narrows accordingly and the planning time horizon
typically varies at the different levels from long-range planning at the
corporate level to short-term planning at the operating level.
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The first objective of business planning is to creatively and innovatively
answer the question, "What business are we really in ?" A railroad
company, for example, could perceive itself in the business of operating
trains and tracks, or transportation of passengers and goods. Either
perspective can be acceptable; it depends on the strategic view and
ambition of the organization's leaders; while different answers
undoubtedly provide a different focus and lead to very different
implications for the application of IT.

The next objective of business planning is to develop the strategies to
satisfy the needs of stakeholders vis-8-vis the organization's competitive
positioning. To manage the future, a preferred corporate structure is
determined, and might include possible mergers, acquisitions, alliances
or divestments. For each business segment (may be a strategic business
unit - SBU) further planning aspects include the product and services

portfolio; identification and flow of primary and secondary business

processes; organizational structure and culture; and allocation of core
competencies, core capabilities, and the required financial, human and

capital resources.

Traditional IT planning

IT planning is concerned with the overall direction of the application of
IT within an organization. The term "IT planning" is used to indicate
the planning activities undertaken by an organization to systematically
determine its IT requirements in broad terms so that it can prepare to
meet its short-term (1 - 2 years), medium-term (2 - 4 years) and long-
term (5 - 7 years) IT needs. It defines objectives for IT systems (such as
the benefits to the organization) and provides directions for the IT
infrastructure. The most important goals of IT planning are to allow
for:

•    Alignment of IT with the business objectives and business

requirements,
• Decision making on the scope, scale and pace of IT projects,
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• Investment decisions and IT budgeting,
•   Allocation of resources to IT activities,
• Communication between IT management and top management of an

organization,
• Overall quality of IT.

Since the 198Os, there are many methods of IT planning, often called
"Information Systems Planning". Rather than "Information Systems
Planning" and in line with Parker, Trainor and Benson23, I will use the
term "IT planning", because the subject of this dissertation deals with
the value of IT. Hence, the "T" in IT means the computerized portion of
all information systems; manual information systems are excluded from

the scope.

Traditional IT planning methods typically share the underlying
assumption that IT planning is aimed at translating an organization's
business strategy and business objectives into a structure and plan for
IT. They are top-down methods and have at least the following
sequential steps in common:

•   Documenting the:
- business vision, mission, and objectives,
- business strategy,
- business structure, business processes and / or business functions,

• Deriving:
- an information strategy,
- the IT architecture: information systems, data structures, hardware

and communication systems.

The common deliverables of IT planning processes are an IT strategy
and architecture. Theeuwes24 defines IT strategy as "the determination
of the objectives, strategy, policies, functions, and organizational aspects

for the development and acquisition of automated information systems
and technical facilities for data processing and data communication
within an organization." The IT architecture describes the structure of
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IT, as previously introduced. The architecture consists of high-level
blueprints for key categories of IT: information systems, data,
hardware, and communications.

Traditional IT supply planning

IT supply planning is concerned with the efforts in relation to the
planning of IT supply - IT operations and development and
implementation of new or enhanced IT products and IT services (e.g.,
information systems) - within an organization. It defines the objectives,
directions, guidelines, performance targets and organizational structures
for operational management of IT products and services; for
management of the IT infrastructure; and management of IT
development, implementation and maintenance.

"The planning of IT operations and IT infrastructure is the activity
which plans to have the correct resources in the correct place at the
correct time to meet the demands and service levels placed on it by
business activities" as Ha1125 states it. Future projections of resource
requirements are based on the current situation, modified by growth or
slowdown in existing services, discontinuation of existing services, and
additions of new services.

New IT products and services are planned in response to business needs,
and guided by an IT architecture. For each project, its functional scope
and depth as well as its resource needs and throughput time are laid
down in individual plans. Together with users' requirements for
changes and enhancements to existing systems, and requirements to
maintain existing systems, these plans are then consolidated into an
aggregated IT development and maintenance plan. The associated cost
structures, time frames and milestones are reviewed and authorized by
business management.



THE ROLE OF IT AND IT PLANNING                              39

2.2.2 Past problems of business, IT, and IT supply planning

There are some serious limitations to the traditional business planning,

IT planning and IT supply planning approaches.

Problems of traditional business planning

Gray studied strategic business planning practices amongst 300
managers in the US26. He views planning as a two-step process:
development of the strategy being the first step, strategy execution and
implementation, the second. Gray found that the first step is not
perceived as a problem by the managers who were surveyed. The
second step however, often breaks down because of faulty preparation
and implementation. The following design and management errors were
identified:

•  Line managers are poorly prepared for their leadership in strategic
planning, once they take over the responsibility from staff
specialists,

•   Business (unit) boundaries are wrongly defined and / or inherited
from the past; the strategic planning process is not supposed to cross
pre-defined, but often inappropriate, borders,

•   Goals are too vaguely formulated or too general, and no one maps
out the pathways leading to these general thrusts,

•    Managers just below top management lack the information and
motivation necessary for good strategy execution,

•   Business unit plans are badly reviewed and reconciled. Gray
describes the review process as "backdoor dealing, across-the-board

cutting, goal posts moving" while reconciliation should happen,
including "queuing, downsizing, redirection and recycling",

• Strategic planning does not link adequately with other control
systems, such as budgets, information systems and reward systems.

The main point is that the processes of strategy development and
business planning are not as sequential, not as logical and
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straightforward, and not as reliable as one would hope. Rather, they are
goal-driven approaches for changing organizational objectives,
structures, and allocations of resources within a company. If the
development of an IT strategy and a solid IT architecture requires a
stable, robust, and relatively homogenous business-oriented foundation
in the form of a well-accepted and committed business plan, as is
assumed by the traditional IT planning approaches, its availability and
reliability are questionable at best.

Problems of traditional IT planning

Besides, there are some serious problems with traditional IT planning
processes. Pruijm27 created a comprehensive list of problems with
information systems planning methods, based on research by various
authors. His main conclusion is that the IT planning process (definition
of an IT strategy and IT architecture) is not primarily a rational,
analytical, and technical activity. His conclusion is based on the
following shortcomings, observed in both the IT planning methods
themselves and how they are executed in practice28:

Methodological shortcomings
•   To be successful, IT planning methods require concise articulation of

organizational objectives and strategies. We have seen that this is a
major bottleneck in everyday IT planning exercises,

•   Management has to choose the best strategy from various alternative
structures for IT and decide on the overall IT architecture. One
might wonder if management has the know-how to make the right
decision, especially since the deliverables of the planning process are
generally hardly readable or understandable,

•   Methods for IT planning generally require significant time to
collect, analyze, synthesize and verify information. Many managers
and workers must be interviewed to understand the organization's
processes, and exhaustive, detailed facts need to be assembled. The
translation of large volumes of data into a viable plan is therefore
extremely difficult, time consuming and too technical in nature,
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•   Results of an IT planning process are difficult to implement, because

they are not easily translatable into the technical specifications that

computer suppliers and system developers require,
•   Some methods for IT planning (such as BSP) have been designed for

centralized environments only. Nothing in these methods helps an
organization if its computer resource has become organizationally or
physically decentralized,

•   Structuring of the future IT architecture is mainly based on analysis
of existing business processes and information systems if the
approach is based on the functional de-composition of business

activities (as most IT planning methods are). Strategic opportunities
and qualitative aspects are easily neglected, or in other words: the
results of IT planning are not truly strategic.

Practical problems
•   Top managers might not be able to successfully control the IT

supplier (either the internal IT department or organization, or an
external supplier of IT services), and they are not inclined to express

themselves in the IT language and terms of entities, attributes and

data relationships,
•   Top management is insufficiently involved with IT and sometimes

not aware of the potential business opportunities that IT can offer,
• Often information analysts are the key players in IT planning

processes, responsible for elaborating strategic objectives and
developing alternative designs for the overall IT architecture. One

might wonder whether they have the capabilities and whether they
are the best equipped to build successful links between business
objectives, the IT strategy, and the IT architecture,

•   The IT supplier might not be given access to the corporate strategy;
a corporate strategy might not exist, or might be incomplete, or
outdated, or too confidential to divulge,

•   The IT supplier or IT planners might have too poor a track record
to be asked to perform an IT planning process.
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Problems Of traditional IT supply planning

Finally, many organizations have encountered problems with the
planning aspects of IT supply. Historically, planning approaches for the
supply of IT revolved around the use of large central utilities, large
system development projects, and central IT organizations. The
emphasis of IT supply planning was on the efficiency of operations and
use of scarce resources, and most organizations had a centralized, full-
service IT department as a staff function. From an IT planning and user
perspective, the organizational structure of that centralized IT function
was unimportant, and it was taken for granted that these departments
delivered high-quality services without charging users a fee.

In the 199Os, however, many organizations have decentralized parts of
IT supply to business functions and outsourced other parts to external,
commercial IT service providers. High-quality levels are no longer
taken for granted but have to be negotiated and agreed upon. The same
applies to the price paid for the delivery of services. Both elements
explain the growing popularity of Service Level Agreements (SLAs)
and formal contracts between the users and the suppliers of IT services.
The popularity of SLAs, as well as the trend to outsourcing
arrangements for IT services, are indicators of managerial
dissatisfaction with how planned supply of operational IT services has
been realized by the traditional IT supplier - the internal IT
organization.

Managerial dissatisfaction with planning and execution of IT
development projects can be illustrated by a study of Butler Cox. They
revealed the track record of European system development
organizations29: about 40 percent of IT projects exceed their estimated
cost or time scale. Typically, time scale slippage and effort (and budget)
overruns range from 30 percent to 40 percent but can be much larger.
It should be noted that these slippage and overrun data are based on
estimates made upon the completion of the functional design stage, when
all requirements have been defined and specified, and probably halfway
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through the project. Other data, recorded for estimates at the start of
projects, show that close to 70 percent of IT projects exceed their
estimated cost or time scale, and slippage and overruns are significantly
greater than 30 percent or 40 percent. These data are consistent with the
results of other studies. Clearly, the planning of IT supply must be
substantially improved.

2.2.3 Today's business,  IT  and IT supply planning

Since the outcomes of IT planning and IT supply planning, in line with
business goals, should offer the basis for the valuation of the application
and supply of IT, a closer look at today's practices of business, IT, and
IT supply planning is needed. It is clear that in order to attain and
further develop the information-based organization, the traditional,
rigorous, and exhaustive top-down planning processes have not been

adequate. While business, IT, and IT supply planning have caused many
problems as performed in a large number of organizations, solutions
have been identified and are increasingly implemented. As the business
and its environment have changed, IT management (hence, planning)
practices have also changed. And as the capabilities of IT have changed,
business planning approaches have changed accordingly to incorporate
the potential power of IT.

To pragmatically plan for the portfolio of IT applications and a flexible
IT infrastructure, the levels of business planning, IT planning, and IT
supply planning have increasingly become more interdependent, in such
a way that they can no longer be treated as purely sequential activities.
Today, the distinct levels of business, IT, and IT supply planning are
still identifiable, but the planning approaches for each have become
more flexible and open to incorporating ideas from other levels.
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Today's business planning

At the business level, quoting Mintzberg30, "companies must
differentiate between planning and strategic thinking, which captures
what the manager learns from all sources, and then synthesize that
learning into a vision of the direction that the business should pursue . . . .

The outcome of strategic thinking is an integrated perspective of the
enterprise, a not-too-precisely articulated vision of direction . . . . Such

strategies often cannot be developed on schedule and immaculately
conceived. They must be free to appear at any time and at any place in
the organization typically through messy processes of informal learning
that must necessarily be carried out by people at various levels who are
deeply involved in the specific issues at hand .... Search all those
strategic planning diagrams, all those interconnected boxes that
supposedly give you strategies, and nowhere will you find a single one
that explains the creative act of synthesizing experiences into a novel
strategy . . . . In short, we should drop the label 'strategic planning'

altogether."

As Mintzberg points out, when (strategic) business planning arrived on
the scene in the mid-196Os, it was embraced by corporate strategic
planners as the one best way to devise the best strategies, as well as step-
by-step instructions for business managers for carrying out those
strategies. Mintzberg claims that strategic planning, as it has been
practiced, has really been strategic programming, \he elaboration of
strategies, or visions, that already exist. Mintzberg agrees with the need
to clarify and express strategies in terms sufficiently clear to render
them formally operational, so that their consequences can be worked
out in detail, but "this requires a good deal of interpretation and careful
attention to what might be lost in articulation: nuance, subtlety,
qualification31". Mintzberg calls the steps of this detailing process
codification, elaboration and conversion. His basic message is that
strategic thinking should occur anytime, anyplace, while neither "a
rigid, sequential process" nor "the strategic planners" should hinder
creative strategic development. In other words, a methodology should
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not always be followed pers€, step-by-step, as a goal in itself. Nor

should the people who are assigned to planning tasks be the only ones
who are authorized to come up with strategic initiatives. In fact,
Mintzberg aims at a more fluid and broader strategy development
approach compared to the traditional planning processes.

Figure 2.7: IT Planning Aspects

1.  IT Risk-Taking All efforts to introduce new technologies into an organization involve the
  Issues risk of dysfunctional and unanticipated consequences. Effective planning

must first determine an appropriate risk posture for the organization and
then assess the extent to which this risk posture is embodied in the
existing and planned application portfolios.

2.:Technology Issues Business planning must incorporate tracking key developments in
relevant product and process technologies. This is particularly important

.:     ,                                        when the dominant technology must be assessed. Such a concern has
proven especially important with  IT.

3. Business Market Business market analysis Is based on an understanding of the makets
Issues within which an organization operates, not only the firm's relative stance

vis-A-vis its competitors, but also those external agencies crucial to the
organization's survival. This is useful in recognizing opportunities for
developing inter-organizational information systems.

4. Business Strategy Business strategies can be developed through.a systematic examination
Issues of clearly defined choices and alternatives available to the organization.

Business strategy analysis must surface choices and alternatives through
r.                                   identification of an organization's weakness and strengths.

5.' Intra-Organizational Understand the relative influence held by an organization's key coalitions;
,Polltial issues the distribution of power within an organization invariably influences

strategic choice.

6. · Organizational When business plans involve the introduction of new technologies to an
  Learning Issues organization's subunits, the capabilities of subunits to accept, use and

institutionalize the technology must be assessed. Such a concern has
proven especially important with IT.

7. Organzational An organization's culture is closely linked to the success it can expect to
· ·  ulture

Issues achieve. Planning must consider the organization's current culture and
anticipate how this culture may impact or be used to affect information
technology efforts.

8.. Intra-Organizational Analyze the various consumer segments within the organization to
i Market Issues identify schemes for marketing IT se,vices to each segment.

9:  IT Infrastructure Effective planning, by definition. must include an analysis of the
Issues ' constraints of resource capacities and limitations under which the

information system's function operates. Such an analysis should cover
hardware, software, telecommunication channels, data resources,
personnel resources, end user capabilities, organizational maturity and
the application portfolio.
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Today's IT planning

Boynton and Zmud32 stipulate the relationship between IT planning and
business planning by listing nine critical aspects for effective planning
of IT (see Figure 2.7).

As Boynton and Zmud indicate, an organization's IT management
practices are contingent on both the role that IT serves within the

organization and the management by which IT resources are made
available to users. This is one of the reasons that an interesting approach
to quickly develop an effective IT architecture, as described by De Boer
and Greveling33, does not work. They argue to use off-the-shelf
templates, developed for different types of businesses, as a reference
model. Although the application of these templates might be speeding up
IT planning activities, they have to be reworked and integrated with the
IT planning deliverables specific to an organization, which is very
difficult and time consuming. Also, adequate standard templates are not
yet readily available on a wide scale.

Today's planning for IT in fact requires a mix of different planning
approaches to effectively manage different types of IT. I agree with
Norton34 who claims that at least four different management and
therefore planning approaches can be distinguished and must be used to
manage different classes of IT:

•  Utility management: planning of a central, shared resource with
emphasis on efficiency and management of capital-intensive and vital
resources. For example, the technical complexity of a contemporary,
flexible IT infrastructure that meets the demands of connectivity and
accessibility of anything, anyone, anywhere, anytime, as expressed
by Keen and Cummins35, amongst others, calls for a more rigorous,
structured and detailed planning approach. The planning activities
focus on formal standards and minimization of risk of failure while
substantial capital investments are involved. The planning of an IT
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infrastructure should be performed by IT specialists who understand

the capabilities, risks and constraints of today's technology.

As an analogy, and to demonstrate the importance of rigorous

infrastructure planning, Meredith and Mc Tavish36 indicate that
manufacturing companies today face the dilemma of recognizing the

need for a variety of technologies that promise flexibility, cost
advantages, quality improvement, etc., while technology alone does

not guarantee anything. They suggest to first thoroughly understand

the current manufacturing infrastructure, redesign it, and then to
rationalize the production process.

• Venture management: planning of new, high-risk but strategic
business ventures with high potential impact and a high IT content.

Once the venture has proven successful, it can be incorporated in one

of the other planning and management approaches. If not successful,
the venture can be easily discarded without damaging other classes of

IT.

• Retail management: distributed planning of low-cost technology
where justification lies in the hands of end users. Planning activities
and related budgeting decisions for this technology are focused on
improving the effectiveness of users, and are based on efficient,
standardized and often centrally organized support. The ultimate
example of such technologies is the PC for end-user computing,
configured with standard text processing and spreadsheet software,
etc. The IT planning approach mainly deals with the development of
standards and compatibility and aspects related to the volume of this
technology such as expense planning and acquisition controls.

• Custom management: planning of those applications of IT that are
more or less broadly used by defined groups of users (e.g., by
business process) and collectively form the portfolio of IT
applications. It is this class of IT applications that is planned more

pragmatically than in the past.
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The remainder of this section is devoted to a more detailed description
of the planning process for the latter management approach.

At the IT planning level, the conventional IT planning process has been
gradually replaced by a more iterative, goal-oriented, evolutionary and
continuous process of organizational learning and some degree of
experimentation for a great deal of IT planning aspects. Such an IT
planning process is much more dynamic and interactive, allowing for
the incorporation of good ideas that bubble up from the operational
level and making sure that planning results are understood early on by
making the deliverables visible and tangible.

Parker, Benson and Trainor37 label the top-down planning process as
.alignment planning", the bottom-up process as "impact planning". A
contemporary IT planning process combines both directions, starting
from the business organization and needs, generating an IT architecture
(top-down); while opportunities from existing IT and IT supply can be
generated and deployed to change business plans and / or to align with
business needs (bottom-up).

An example of such a (more pragmatic) IT planning approach is Arthur
D. Little's "Fast Track IT planning" methodology38, which consists of
the following principal steps:

•  The business identifies a broad, but clearly articulated strategic
vision - a combination of challenging but attainable medium-term
goals, and a more general expression of the organization's values and
beliefs. The vision typically comes from the chief executive, and it
has to be shared by the top-management team.

•  In parallel with the development of the business vision, the main
thrusts of the application and development of IT are expressed in a
series of IT principles. They generally are defined in such a way that
the combined set of principles fits on a few pages of paper. IT
principles are the overarching rules, values and beliefs that relate to
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the IT architecture and infrastructure, the organization of IT
including the distribution of responsibilities over the business side
and IT supply side, and the management approaches for the
initiation, coordination, and monitoring of IT projects.

•   The business identifies and defines its key and supporting processes.
Processes are not objectives nor goals; processes are structured sets
of activities, ordered across time and place, with a beginning, an
end, and clearly defined inputs and outputs39. They should be stated

in action words, such as provide after-sales service. Examples of
main processes are: create products, supply sales, support customers,
create markets. Examples of supporting processes include: manage
human resources, manage finance, manage IT, and manage physical
infrastructure. It begins by preparing a shortlist of main processes,
then identifies the principal ones that are critical to its success. Most

organizations find that they have between 8 and 15 main processes.
Porter's "value chain"40 has been widely used as a guide for
identifying the main processes.

• Having identified the principal processes critical to the business's
success, the next step is to analyze the work flow and work activities
and the locations where work is performed, and improve (re-
engineer) them. The processes are analyzed and improved in terms
of their structure, their interdependencies, the business functions
involved, the information needed, their decision points, and the main
parameters such as cost, time and quality. And last but not least: the
impact and power of IT-based solutions are considered to cope with
otherwise almost unresolvable problems and bottlenecks. Typically,
this is done by preparing and evaluating activity flowcharts similar
to those first used by organization and methods specialists and
industrial engineers more than 30 years ago. The charts, now rapidly
created with modern automated tool sets, can be used to indicate such
things as time delays, costs and errors, corrections and rework, so
that the improvements to be gained from reducing time delays at
functional boundaries, for instance, can be assessed. The modified
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activity charts, displaying the reengineered processes, provide an
important input to the development of computer-based prototypes,
from which requirements for IT applications can be specified.

•  Based on the reengineered processes, new jobs, or rather roles of
employees within the renewed business processes, are identified.
Examples of roles are "customer service representative", and
"account manager". To perform a role, an employee works in an
environment, called the role environment. The role environment in
the information-based organization is typically a workstation-based
interface with IT services that support the work of the role. It is
custom designed for a specific business role and is a window on all
underlying applications and work flow / communication services.
The crux of a role environment is that it enables user interface
screens to be prototyped, designed, and built for the totality of a
business role. User interfaces are thus associated with business roles,
not applications41. In this way, visualization of interwoven work and
IT is a specific form of the prototyping technique, already included
in the IT planning process rather than in application development
activities.

• The total set of reengineered business processes, work flows,
locations, roles and information needs is further expanded into the
target IT architecture: the modeling on a conceptual level of the IT
applications, data models, hardware and communications classes,
organizational structures and IT service delivery requirements. The
IT architecture is constructed on a fairly high conceptual level, not
describing the details that are necessary to develop future IT
applications. The boundaries of the ultimate IT applications,
databases and IT infrastructural needs are only broadly defined. The
IT architecture might therefore be called a "road map" for further
IT application design. Ideally, the whole model should fit on not
more than a few sheets of paper, presented in a visual format of
arrows (processes) and blueprints (for each generic location the



THE ROLE OF IT AND IT PLANNING                              51

activities, roles, information needs, IT applications and technology

requirements are listed).

The process of developing such an IT architecture is typically iterative.
Although it starts with the business vision, the developed models are
made possible, even suggested, by emerging technologies. During the
process, the model is continuously tested and enhanced by reviewing
whether the advantages of appropriate technological opportunities are
included.

Today's IT supply planning

At the IT supply planning level, a mix of different planning approaches
to effectively manage different types of IT supply can be observed. The

majority of improvements in the planning of IT supply are aimed at
meeting agreed upon deadlines (thus reducing the uncertainty of results

delivery), cost reduction, and improved quality levels of IT supply. For
example:

•   For many operational services carried out on a daily basis by, e.g., a
data center, SLAs are put into place. SLAs include a set of
performance measures such as applications availability, timeliness
and accuracy, responsiveness of user support, and cost of operation.
The purpose of an SLA is to provide a basis for objective assessment
of operations performance, and to establish clear procedures for
problem resolution. Performance targets are accompanied by
standards or criteria for success and specific measures to employ.
Procedures govern how and when to measure and report the results,
how to respond when targets are missed, how to revise the SLA
should that become necessary, and who is responsible for these
activities.

•   In many cases, standard software packages might be preferable to the
development of IT applications. A software package will often be
available that meets most of the essential users' requirements.
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Although the cost of implementing packages are relatively high
(flexible packages require a high degree of tailoring and
customizing), the total cost of acquisition and maintenance of a
package are generally substantially less than the cost of development
of an equivalent IT application. Besides, the required time to select
and implement packages is much better to plan and control than
traditional, in-house IT development projects42.

•  For remaining application development projects, the conventional,
sequential "waterfall" application development process is being
replaced by a more iterative, goal-oriented, and continuous process
of evolutionary development43. The planning practices for this type
of projects include setting of predefined time frames (time-boxes)
for the delivery of each updated version of the application being
built on a regular basis. If trade-offs have to be made between
meeting the time commitment or delivering the planned content, the
deadline wins over completeness.

•  For many application maintenance activities, organizations tend to
formalize and organize their work around "releases" of changed
applications. Releases contain the modifications and enhancements to
applications, grouped together as a result of the assembly of change
requests over a given period of time. Releases are implemented
according to predefined time intervals that have been agreed upon by
both business representatives and the IT supply organization.

These and other examples of today's planning practices for IT supply
will be further explored in Chapter 6, in which the specific
performance measures for IT supply will be discussed.

Altogether, today's planning for IT is less rigid and elaborate than
traditional IT planning approaches. While IT might follow an
organization's strategic direction, at the same time the business strategy
can also be led by IT opportunities. The process is increasingly carried
out by those who understand the strategic direction of the company,
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those who are deeply involved with the business issues at hand, and
those who are able to think in terms of business results. IT supply, and
IT infrastructural resources in particular, are managed (and planned)
more rigidly, while the supplier of IT is increasingly held accountable
for observing agreed-upon performance levels in terms of time, quality
and cost.

2.3        Planning for value   from   IT

As the role, application, and planning of IT have evolved over time, so
have the art and science of planning for value from IT. Most
organizations have little history of planning and monitoring the
achievement of benefits from IT. But it is increasingly understood that
value from IT can be generated mainly by only a limited number of
decisions made at the pre-investment planning stage of IT projects. This
is due to the fact that the cost of operating, maintaining and servicing an
installed base of IT applications originates from decisions in the past to
engage in IT development projects. Once applications are in use, the
level of relatively fixed costs can only be influenced by reviewing the
effectiveness and efficiency of the activities and resources that are put
into place to deliver these IT products and services.

IT investment decisions are not materially different from other
investment decisions. It is through the decision making process and
applied decision criteria for IT investments, that the future achievement
of value from IT is planned. It is therefore important that cost / benefit
calculations for IT projects do take into account the full life-cycle cost,
including costs of operations, maintenance, and user support.

IT investment decisions indeed share many characteristics with other
investment decisions. They all must reflect the needs of the
organization. The benefits of investments in IT must therefore be
evaluated in relation to the business purpose of the investment. The
criteria that are appropriate for justifying different types of IT
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investments differ according to the purpose of the investment and the
type of IT. As Berger44, Ear145 and others claim, the value of IT should
be managed and measured by distinguishing different classes of IT in
relation to their business purpose.

There are many ways of classifying IT. Gremillion and Pyburn46
describe a portfolio approach to distinguishing office systems from
decision support systems. McFarlan and McKenney47 distinguish
strategic, turnaround, factory, and support IT with their Information
Systems Strategic Grid. Wiseman48 indicates the need to evaluate
strategic information systems differently than other systems. Norton49
distinguishes infrastructural, institutional, professional, and physical IT.
Weill and Olson50 define strategic, informational, transactional, and
threshold IT. An application-oriented classification would be sales and
marketing systems, financial and accounting systems, management
information systems, and so on.

From a business perspective, and in line with the IT growth models that
have been introduced earlier, five main business purposes of IT
investments can be identified. These distinct business purposes lead to
five classes of IT investments. Each class of IT investment requires
different evaluation criteria, since the classes of IT investment differ
according to the purpose of the investment, and in particular, to the
kind of benefits that are to be achieved by the specific application of IT.
The act of organizing IT investments in these terms offers management
a framework to decide on IT investments and apply the appropriate
decision criteria vis-8-vis business objectives.

•  The first class is mandatory IT, required to satisfy regulatory
requirements (such as changes to the payroll system), to meet
internal organizational requirements (such as consolidation of
financial reporting for a multinational company), or to provide IT
applications that are a competitive necessity (for example, the need
to join an industry-specific EDI service). Although the value of this
class of IT investments, or rather expenditures, may not be clear, the
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business reason is. Expenditures are considered sunk costs, also
called threshold expenditures on IT, and represent the amount of
money that an organization must spend on IT if it is simply to
survive. Because the organization has no choice but to spend on

mandatory IT, the main investment consideration is how efficiently
these IT activities can be supplied, maintained and operated.

•   The second class is IT to improve the efficiency and effectiveness of
the organization, aimed at reducing or avoiding operational and
labor costs, increasing business productivity and revenue, and
monitoring business activities. IT may contribute in various ways,
and its contribution can be evaluated with measures of cost, quality
and speed of internal business processes. Cost / benefit assessment is,
in principle, the most common approach of valuating this class of IT
investment, despite Bedell's51 more sophisticated method for this
type of IT investment decisions.

•  The third class is IT to change the business, the business network,
and the business scope. This class of IT, often called "Strategic IT",
is meant to improve competitiveness, aimed at gaining a sustainable

advantage over competitors, improving the organization' s share  of,

or position in, its market, all aimed at winning and retaining
profitable customers. This IT is designed to achieve a major
competitive leap for the organization, and includes the application of
IT as a product or as a service. Valuating such IT, however, is more
than simply assessing the extent to which revenues or profitability
may be increased. Business value can be determined by cost / benefit
calculations, modified to account for the organizational and
technological risk of failure, while IT investments of this class must
also be evaluated in the light of longer-term business success.

Parker, Benson and Trainor52 developed an approach that not only
addresses several risk factors, but also includes decision criteria such
as strategic match and competitive advantage. The investment
decision for strategic IT is similar to other (non-IT) investments,
where management judgment is ultimately the most critical factor.
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•  The fourth class is IT infrastructure, which enables the benefits of
other IT applications to be realized. These are investments in the
basis on which IT applications are built. They do not offer direct
benefits, but enable the benefits of other IT investments to be
realized. The value of this type of investment is contingent on the
value that accrues from future applications making use of the
infrastructure. It is actually not possible to valuate investments in IT
infrastructure themselves, just as it is impossible to valuate
infrastructure investments in other areas of the business (office
buildings, warehouses, corporate libraries, and so on) or at the
national level (roads, rail tracks, harbors, etc.).

Ultimately, top management must form a judgment as to whether the
potential benefits of the proposed infrastructure investments will pay
off. However, such an evaluation process for IT infrastructure
investments can be made easier by establishing performance
standards for the IT infrastructure and by including a share of
infrastructure costs when evaluating investments in IT application.
This last notion is further developed by Dos Santos53, who
introduced an approach based on the options-pricing theory in the
financial industry. He asserts that future investments in IT
applications that use the IT infrastructure are optional. Treating
future investments as optional can assist management in determining
the potential value of investments in IT infrastructure. The value of
future IT applications that make use of the IT infrastructure may be
determined using models similar to those used to price options on
securities in the financial industry. The practical application of such
models is, as far as known, not widespread.

•   The fifth class is IT research, executed to ensure that the business is

not left behind by technological progress. Many organizations devote
a portion of their IT budget to researching technologies and
experimental systems to help ensure that their information needs will
continue to be met adequately in the future. Allocating a predefined
amount of money for research projects and setting clear objectives
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and budgets for the projects is the common way of funding such
activities. However, the business benefits of research projects, if any,
usually take several years to become evident, and many research

projects just don't deliver results. Hence, how much to spend on
researching future applications and products is a question of judging
the future needs of the business, and the value of individual research
projects in preparing the organization to meet those needs.

2.4 Conclusion

IT has evolved, over time, from a purely supportive resource into a
truly strategic asset. Many of today's organizations apply IT for both
purposes and for those at different "stages of growth" in between,
which complicates the management and valuation of IT and hence, the
planning for value from IT enormously.

Achieving appropriate planning results for IT is and will remain
difficult. The traditional exhaustive and long-lasting top-down planning
exercises at the business planning, IT planning and IT supply planning
levels are not adequate and in fact never have been. Contemporary
planning approaches, relying on five basic principles, have gradually
been introduced in many of today's organizations:

• IT not only supports and changes business operations, it also
introduces IT-enabled products and distribution channels and it
allows individuals and organizations to work together effectively and
efficiently, while simultaneously weaving in the enabling IT
applications and IT infrastructure.

•   The whole process of IT planning is more appropriately thought of
as "work transformation" and "business scope redefinition".
Application of IT needs to be a broad, cross-functional and cross-
business process that entails understanding business goals and
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strategies, refashioning business processes, and weaving IT into the
fabric of the organization.

•   IT planning can be moved for a great deal of its application to fast-
tracked, iterative, prototyping-oriented approaches that involve
business executives in every step of the process. The ultimate user of
IT - the people who ultimately have the biggest impact on satisfying
the end-customer, including the people who design, manufacture and
market new products and services - all have to be involved. The
business people have to be put in the driver's seat of planning IT and
planning value from IT.

•  Although in principle the business leads and IT follows, reality
shows synergistic interaction and partnerships between IT and
business people, business and IT initiatives. Top down / alignment
and bottom up / impact planning are merged into a pragmatic,
appropriate approach for IT planning.

•   A contemporary IT planning approach acknowledges that variations
exist in the degree of rigor to be applied to planning different classes
of IT. Of critical importance is a detailed planning approach to
define an appropriate, flexible IT infrastructure that embraces
standards for networks, distributed databases and user interfaces.
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CHAPTER THREE

THE LINK BETWEEN IT PLANNING
AND IT  ALUATION:
THE BTRIPLEE FRAMEWORK

Managers, when faced with choices, generally use a set of decision rules
and tools that help them to make choices to best achieve their objectives.
This should not be different for decisions about IT. An important aspect

of planning for IT, as we have seen, is decision making, the process of
developing and selecting options and related courses of actions. The

application of IT has a cost and a benefit side, and business managers
are in search of the IT with greater benefits than costs. Both parts of the
cost / benefit equation must therefore be planned and then evaluated in a
business context.

Historically, IT was considered an administrative expense rather than a
business investment, and the costs and benefits of systems were
relatively easy to identify and compute. But, as illustrated in Chapter 2,
the context of costs / benefits has changed immensely. The goal of
today's IT investments is more often revenue increase than cost
displacement, and many of today's IT applications support and enable

far-reaching changes of the business, the business network and the
business scope.

Managing the costs / benefits equation

Tracing and tracking the costs of IT is becoming more and more
troublesome in most organizations, because many IT costs are hidden.
The more the organization is decentralized, the more hidden might be
the IT costs. Hardware and software costs are increasingly scattered



64                    IN SEARCH OF THE VALUE OF INFORMATION TECHNOLOGY

across business units' budgets and difficult to spot. It is even more
difficult to trace the costs of outside IT services and of distributed
human resources who carry out IT-related activities, since these costs
are seldom included in IT budgets at all. The Gartner Group's annual IT
budgets and practices surveyi estimates that hidden IT costs equal 28
percent of known spending in 1994. Unless addressed, Gartner predicts,
hidden IT spending will have grown to at least 50 percent of large
enterprise's total IT spending by 2000. McMillan2 estimates that users
not in the IT department control around 60 percent of all IT costs, a
large part of which is hidden. The fact that users, or in more general
terms, business units control their own IT and IT budgets is consistent
with the trend of organizations devolving autonomy for all kinds of
business aspects to line functions. The invisibility of IT spending,
however, causes a problem when benefits of IT are doubtful and overall
IT budgets become subject of investigation. Only with the help of well-
developed inventory mechanisms, a standard "chart of accounts," strict
definitions for each cost category, and quite some effort to collect cost
data on a regular basis, will it be possible to trace and track overall IT
costs. Besides, a company can only implement a policy of cost control
when it understands what is driving IT costs.

While the cost side may be difficult to manage, the benefit side is even
tougher to manage and measure: identifying and obtaining external and
internal performance data to measure and valuate IT appears to be very
difficult in practice. Some of the complicating factors in measurement
of IT, mentioned by Keen3, are:

•  IT spending does not directly create benefits. As with R&D, human
resources management, and many other business activities, benefits
are seldom directly linked to immediate and visible costs that give
rise to them. Imagine trying to measure the business value of
management education. Most companies accept the need to invest in
education and do not expect today's education budget to yield a tidy
ROI figure tomorrow. Neither are they likely five years from now
to be able to measure a direct payoff from that education
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expenditure. IT benefits, like education benefits, do not necessarily
translate directly and tidily into cost savings, especially when the
investment is made to enhance service, effectiveness, and company

image.

•  The same investment in the same IT technology can have very
different outcomes. Although every firm in a given industry will
have access to the same base of technology, it is the management
process rather than the technology that determines the benefits.

•  Many of the value-added benefits of IT do not show up in the
accounting system. Just as the accounting system hides many aspects
of the costs of IT, it overlooks many of the ways in which IT
contributes to organizational performance. In addition, standard
financial measures distort the value of IT that is managed as

budgeted overhead. No one can measure the business value of
overhead.

Keen asserts4: "However difficult, the process of searching for the value
of IT should not be like the story of the drunkard who searches for his
lost keys under a lamppost nowhere near where he dropped them,
because it provides light for him to look."

Attempts of measuring the value of IT

Keen is not optimistic about results of research into the subject of the
measurement of value of IT5: "Many a scholar, consultant, and
practitioner has tried to devise a reliable approach to measuring the
business value of IT at the level of the firm. None has succeeded, and
there is little reason to believe that we will solve the conceptual and

methodological problems associated with measuring the value of IT
within the next decade".

Brynjolfsson6 confirms Keen's opinion: "The relationship between
information technology and productivity - the fundamental economic
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measure of a technology's contribution - is widely discussed but little
understood. The "productivity paradox," as the shortfall of evidence of
increased business productivity through IT is called, has stimulated
much research into this matter, which thus far has not solved the
mystery".

Brynjolfsson summarizes the principal recent studies of IT and
productivity to date7. They are presented in Figures 3.1 (a) and 3.1 (b).

Figure 3.la: Studies of IT in the Service Industry

Study Data Source Findings

138 medical supply
Bimodal distribution among high IT

Cron and Sobol investors: either very good or verywholesalers
bad returns

Computerworld survey No correlation between various ITStrassmann of 38 companies ratios and performance measures

Vast increase in IT capital per
Roach Principally BLS; BEA information worker while measured

output decreased

Weak positive relationship
Harris and Katz between IT and variousLOMA insurance data

for 40 companies performance ratios

Noyelle US and French industry
Severe measurement problems in
services

Alpar and Kim Federal Reserve Data Performance estimates sensitive
to methodology

Internal operating data IT coefficient in translog productionParsons et al. from two large banks function small and often negative

Brynjolfsson Return on IT investments is over
IDG; Compustat; BEAand Hitt 60% per year in services
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Figure 3.lb: Studies of IT in the Manufacturing Industry

Data Source FindingsStudy

Loveman PIMS / MPIT IT investments add nothing to
output

Weill Interviews and surveys
Contextual variables affect IT
pedormance

Morrison and IT marginal benefit is just 80 centsBEABemdt per dollar invested

Barua et al. PIMS / MPIT IT improved intermediate outputs,
if not necessarily final output

Siegel and Multiple government IT-using industries tend to be more
Griliches sources productive; government data is

unreliable

Brynjolfsson
Return on investments in IT capital

IDG; Compustat; BEA is over 50% per year inand Hitt
manufacturing

Many of these studies address the value question at the macro-economic
level and are generally based on public data sets such as those from the
U.S. Bureau of Economic Analysis (BEA), the Bureau of Labor
Statistics (BLS), and Life Office Management Association (LOMA); the
Profit Impact of Market Strategy research program (PIMS); and
Management Productivity and Information Technology research
(MPIT).

At the macro-economic or national level, the focus is the relationship
between aggregate IT spending as input, and worker productivity as
output in an entire sector, country, etc. For example, a study performed
by Roach8 indicates that during the 1970s and 198Os, the service sector's
productivity did not increase relative to its outlays in IT. Steiner9 avers:
"There's no question ... that the technology over a long period of time
clearly does produce the efficiency of a particular organization.
However, efficiency does not mean profitability pers€. Efficiency can
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mean the opposite. The automation of whole industries increases the
volume of transactions executed and processed, at a lower cost per unit.
Industries become more efficient, causing organizations' profits to
decline."

Brynjolfsson explains the productivity paradox on the basis of the above
cited studies. But he also warns against overinterpreting the findings. A
shortfall of evidence of IT productivity is not necessarily evidence of a
productivity shortfall itself. Shortfall of IT productivity is as much due
to the relative lack of reliability of data sources, mismanagement ("not
appropriately adjusting output targets, work organization and incentives
to bring the benefits of IT to the bottom line") and a lack of explicit
measures of the value of IT: "Traditional measures of the relationship
between inputs and outputs fail to account for non-traditional sources of
value, such as increased quality, variety of products, customer service,
speed and responsiveness".

Putting together Brynjolfsson's and Keen's opinions, the common
denominators of the shortfall of evidence of the value of IT are:

• Insufficient management (including planning) of IT and value of IT,
•   Deficiencies in frameworks to measure the value of IT,
•    Deficiencies in appropriate measures to determine the value of IT.

The first point, the subject of planning for value of IT, was discussed in
the previous chapter. This chapter aims to provide the currently lacking
measurement framework, answering the basic questions: What to
measure, and How to measure, to compare results from IT investments
with performance improvements in the application and supply of IT.
The following three chapters are dedicated to the determination of
appropriate measures.
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3.1 Measuring the value of IT

To develop a framework to measure the value of IT, reference can be
made to other, more common measurement approaches. For example,
to evaluate the performance of an organization in general is to look at
the financials. The accounting profession has a rich and long tradition in
management accounting and accounting systems, based on
predominantly financial performance indicators. In fact, historians have
demonstrated that accounting reports have been prepared for thousands
of years. Bookkeeping records, dating back to ancient civilizations, have
been found engraved on stone tablets, and the art and science of
management accountancy are phenomena  that have existed  for  some  150
yearsio.

Therefore, important lessons can be learned from management
accounting systems, cost measurement and cost management systems.
According to Johnson and Kaplan, the basic functions of management

accounting systems  are  toll:

•   Allocate cost for a periodic financial statement,
• Facilitate process control,
• Evaluate product costs,
•   Support specific, ad-hoc studies,

• Assess overall business performance.

The objective of the first and the last function is to be able to
periodically assess the health of the business with the support of
financial indicators. The second function is, however important, not
standard throughout the organization: according to Johnson and Kaplan,
there cannot be just one process or cost control system; process control
must be accomplished at the level of the organization where the process
occurs. The third function, evaluate product costs, is aimed at the
measurement of the long-term costs of each product, rather than the
short-term costs. Finally, the fourth function may not be an overtly
operational goal of a cost system, since it is hard to know in advance
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what data will be most relevant for a special study. "We only can hope
that whatever cost system we do design will produce and retain data
relevant for special studies," Johnson and Kaplan say.

Further to this, Simonsm broadens the scope of management accounting
to management control as follows, introducing the term diagnostic
control systems: "Diagnostic control systems are feedback systems; the
backbone of traditional management control, designed to ensure
predictable goal achievement. They can be used to set standards and
measure outputs for individual managers or for parts of the business.
Output variables depend on the level of analysis. A set of output
variables identified for monitoring the performance of a shift
supervisor will be different from the set identified for monitoring the
performance of the overall business."

Alike, a tool to measure the value of IT should be capable to
periodically assess the health of the application and supply of IT in the
same way as other diagnostic control systems. Also, it must be able to
facilitate the control of IT application and IT supply processes. Finally,
a tool to measure the value of IT should allow for the evaluation of
costs of IT products and services, and support specific, ad-hoc studies

into either real or perceived problems with the application or supply of
IT.

In any case, organizations need to build a thorough picture of the
connection between business strategy, business processes and business
activities on the one hand, and the opportunities, impossibilities, and
current application and supply of IT on the other. Alike management
accounting systems and diagnostic control systems, an IT value
measurement system should be aimed at a consistent attempt to
systematically bring together different indicators of IT value at
different levels of the organization. IT valuation at different levels helps
manage the complexity of IT at each distinct level. Besides, IT value
measurement must be aimed at all stakeholders. Whether it is
sophisticated or a more rudimentary start, IT value measurement helps
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bridge the communication gap between the worlds of the business and
IT. It replaces opinion with fact, focusing discussions away from the
emotional side, and it directs towards measurable improvements in the
application and supply of IT.

In conclusion, a systematic and consistent measurement of IT value must
be based on two key, but currently deficient, attributes:

• An overall management framework: because the realities of IT
application in organizations are so complex, a conceptual scheme for

simplifying and ordering them is desirable. Although "the use of any
framework provokes the temptation to treat the framework's
abstractions as if they were the whirling reality, or alternatively, the
temptation to dismiss the model as mere jargon," as Cohen13 puts it,
a framework must be treated as a tool to help navigate difficult
terrain, rather than as an end in itself. To manage, monitor and
provide feedback on the value of IT, measurement of IT value must
be   based   on a management framework (coined   the B TRIPLEE

framework) which links the levels of business planning, IT planning
and IT supply planning with comparable valuation levels. By
assigning value to IT at each level, and in its full context, the overall

value question can be answered.

•     A  set Of key measures for value: these allow the management  of IT,

varying according to the objectives of the organization and the level
of the framework for which the measures are constructed. The
appropriate measures to assess the value of IT at three levels will be
discussed in the next three chapters, on the basis of the BTRIPLEE
framework.

The BTRIpLEE framework and associated measures are designed   to
determine the value of the application and supply of IT.
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3.2 The BTRIPLEE framework for planning and valuation
of IT

As IT is almost literally woven into every aspect of the business, IT has
become an indispensable part of the business fabric, described in the
previous chapter. The fabric analogy is instructive. PRISM research 14
elaborated on the fabric analogy in an interesting way, consistent with
Bedell's approachls.

IT value questions

It can be argued that individual IT applications and IT services are
threads in the pieces of fabric representing business processes. Several
questions about these threads are meaningful and appropriate. Figure
3.2 shows these questions, together with the fabric of business processes
and IT.

Figure 3.2: The Value of IT as Part of the Business Fabric
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The questions are:

•   Is the piece of fabric itself important within the whole collection of
fabrics that make up the business? In other words, how do business
processes contribute to overall business objectives and performance?

•  Is the thread important to the fabric? In other words, how does IT
contribute to the performance of the business processes and business
activities? What is the functional alignment of IT applications and
services with business processes, and how do IT applications and
services successfully support the employees in an organization?

•   Is a given thread strong? In other words, what is the technical quality
of the IT ("product quality")?

•   How well are the threads produced and interwoven? In other words,
how well are IT applications and services developed, implemented
and supported by its producer ("process quality")?

PRISM concludes the analogy by stating that the only way to assign
value to the IT threads is to ask all four (value) questions together, and
to place each IT thread or group of IT threads in the context of business
processes.

Neither PRISM nor Bedell address the value of mandatory IT, IT
infrastructure, and IT research (three important IT investment classes as
discussed in Chapter 2.3).The value of such IT investments cannot be
measured by the possible contribution to the performance of business
processes, but rather by the contribution to the organization's strategic
goals, and ultimately, to the top and bottom lines of the annual financial
statements.

Also, they don't address the application and potential value of IT beyond
the optimization of the performance of business processes described by
Venkatraman16 with his Stage 4 (business network redesign) and Stage 5
(business scope redefinition). Stage 4 includes the IT to substantially
change the nature and degree of inter-relatedness within an industry and
amongst organizations that work together, including suppliers and
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customers. Stage 5 relates to exploiting IT in the marketplace and in
products and services. IT enriches products and services in the form of
additional information, IT can substitute traditional products with IT-
enabled products, and IT can even be a product itself. At Stages 4 and 5,
the value of IT cannot be measured by its contribution to the
performance of business processes, but rather by its contribution to the
organization's strategic goals and financial performance.

In conclusion, questions that cannot be answered directly include: "What
is the value of a given individual thread (an IT application or IT
service) ?" or "What is the value of the collection of threads known as
IT ?" To explore the overall business value of IT, value questions must
be asked at different but interdependent levels, and answers must be

placed in their full business context, as is discussed below.

Linking value to planning levels

The different value questions can be linked to the different planning
levels defined in the previous chapter: business planning, IT planning,
and IT supply planning, as shown in Figure 3.3 (a).

At each level, different value questions are asked. Although the levels of
planning are interdependent and iterative, allowing for top-down and
bottom-up initiatives, as previously discussed, value can be measured at
each distinct level by applying distinct sets of measures. This will result
in relevant answers to the questions specific to each level. Business plans
are derived from business objectives and business goals through some
kind of business planning process. Business plans determine how the
things that have to be done will be done through the configuration of
business processes and business activities, along with the allocation of
resources. The linkage of business objectives with its processes,
activities, and resources, called business management, is illustrated in
Figure 3.3 (b).
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Figure 3.3a: Planning and Control at Different Levels
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As explained in Chapter 2, an IT strategy and an IT architecture are not
hierarchically derived from business plans; IT planning processes rather
align an IT strategy and an IT architecture dynamically with business

objectives and plans, and business processes, activities, and resources.

This alignment, or in other words, IT management, is also illustrated in
Figure 3.3 (b).

Equally, the IT strategy and IT architecture are used to guide IT supply
planning processes, which result in the construction of IT delivery
processes and the definition of IT development projects.

In Figure 3.3 (b), the link between the IT strategy and IT architecture
on one side, and IT delivery processes and IT development projects on
the other, is called IT supply management.



76                    IN SEARCHOFTHE VALUE OF INFORMATION TECHNOLOGY

Figure 3.3b: Planning, Deliverables and Control at Different
Levels
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Replacing "control" with "value measurement"

The term "control" at the three levels in Figure 3.3 (b) is too broad and
not specific enough to express what has to be measured at the levels of
business management, IT management, and IT supply management.
Therefore the term value, already used many times in previous sections,
is re-introduced and further explored. As at each distinct level different
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value questions must be answered and distinct sets of measures applied,
as said before, value must be defined differently at each distinct level.

Webster's New World Dictionary17 defines value as "the worth of a
thing in money or goods", and "that quality of a thing which makes it
more or less desirable, useful, etc.", and "a thing or quality having
intrinsic worth".

According to the first definition, the value of IT relates to the worth of
IT expressed in money. Parker, Benson and Trainor's description of
value of IT broadens the monetary interpretation of value, introducing
the notion of organizational improvement through IT:

"The concept of benefit remains important as a measure Of discrete
economic effect such as cost reduction or direct revenue production,
and these benefits are certainly worth something to a business. We
propose value as a broader concept based on the effect IT

[investnient]  has on the organizational pe,formance of the enterprise.
Cost reduction and revenue production - traditional benefits - are
two  of several  components  of value.  Cost  reduction  or  direct  revenue
production are important effects on organizational performance, but
so is competitive advantage and increased market share. Value is
assessed by adding organizational performance factors to discrete
benefitsls."

According to Webster's second definition, the value of IT also relates to
the quality of IT that makes it desirable. A review of the term quality is
appropriate, since it is often wrongly used in relation to both the
application and supply of IT. Quality, according to Van Reeken19,
includes both effectiveness and efficiency aspects. This implies that the
application and supply of IT can only be desirable and valuable if they
are effective and efficient. Again, these terms must be defined somewhat

more precisely.
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Webster's New World Dictionary20 describes effectiveness as
"producing a desired effect", which basically means "doing the right
things." An appropriate synonym for efficiency might be "doing the
right things right". The Concise Oxford Dictionary21 defines efficiency
as "the ratio of useful work performed to the total energy expended."
Webster's defines efficiency as "producing the desired result with a
minimum of effort, expense, or waste." The words "useful work
performed" and "desired result" are important: they capture the need
for effectiveness to be present for something to be efficient. For
example, it is not sensible, by definition, to discuss efficiency of
business processes, activities, and resources, if they are not effective.
Equally, IT delivery processes and IT development projects can never
be efficient if they are not effective. Webster's definition of efficiency
underpins the notion of "minimum of effort or expense" rather than just
"the total energy expected" so that this definition is preferred.

Returning to the framework of Figure 3.3 (b), if business processes,
activities, and resources are well aligned with business objectives, so
that these objectives are realized, business management is effective. If it
is effective, and business processes and activities are executed with a
minimum of effort and resources, business management is also efficient.
In relation to IT: business management is effective if the potential
benefits of IT capabilities are optimally reflected in business objectives,
and if business processes, activities, and resources are optimally enabled
by IT. Potential benefits of IT include apparent financial effects of cost
reduction and revenue production through IT, and strategic effects of
competitive advantage, increased market share, and the like. In other
words: the business management level incorporates the effectiveness of
IT in reconfiguring, redesigning, and aligning the business scope, the
business network, business processes, business activities, and resources.

If IT is exploited and used with a minimum of effort and resources,
business management may not only be called effective, but also efficient,
in relation to IT. Effort and resources at the business management level
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include the cost of all IT, including mandatory IT, IT infrastructure,
and IT research.

The measurement at the business level of aggregate effectiveness and
cost of IT (in other words: the business value of all IT) refers to the
extent to which IT enables and contributes to meeting business

objectives, thus improving organizational performance, at minimal cost.
The label "Business Control" in Figure 3.3 (b) should therefore be

replaced  by the label Business value  o f IT.

At a lower level, IT value measurement relates to the determination of
the results of effective IT planning and hence the determination of the
value of IT in its alignment with, and support of, the business processes,

activities, and resources, and its costs. IT management is effective if
business processes, activities, and resources are optimally supported by
the IT strategy and IT architecture, and as a result: the IT applied. If
alignment of IT is realized with a minimum of effort, IT management is
efficient as well.

At this level, however, the cost of IT, and thus the efficiency aspect, is
excluded because of three practical reasons. Firstly, IT is only part of a
wide ranging set of cost components that impact the efficiency of
business processes, activities, and resources. It is virtually impossible to
allocate the proportion of any efficiency improvement which can be
determined to stem from any cost component. It is only possible to
evaluate efficiency improvement in business processes, activities, and
resources of the whole package of components, not just of IT. Secondly,
since a large part of IT expenditure is on IT infrastructure, supporting
multiple business processes, activities, and resources, and aimed at
building a strategic "core competence", it is a practical problem to
comprehensively allocate such IT costs to specific business processes,

activities, or resources directly. Thirdly, alike the costs of IT
infrastructure, it is practically impossible to allocate the costs of
mandatory IT, IT research, and IT in products and services to specific
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business processes, activities, and resources. For these practical, yet
important reasons, IT costs are not included at this level.

IT costs are taken into account, as said, at the business management
level. However, it may still be important to determine whether the IT
strategy and IT architecture are efficiently translated into IT at this
level. The best solution to tackle this problem is to measure the
efficiency of making IT products and services available, at the third
level of the BTRIPLEE framework: IT supply management. What remains
at the second level of IT management is the measurement of the extent
to which IT satisfactorily supports business processes, business
activities, and business employees, called the measurement of the
Effectiveness of IT.

To assess the results of IT supply planning, the Effectiveness and
Efficiencv  of  IT  supply is determined. This category of value
measurement relates to the measurement of the effective and efficient
supply of IT products and services. At this level, IT supply management
is considered to be effective if IT delivery processes and IT
development projects conform to the requirements defined by the IT
strategy and IT architecture. If IT is supplied by an external IT supply
organization, its efficiency might be of less relevance, unless
inefficiencies are reflected in the price to be paid for IT products and
services. However, in the case of IT supply, "useful work" is
represented by IT products and services that match the requirements of
the IT strategy and the IT architecture, while "effort and expenses"
corresponds to the costs of resources committed for that purpose.
Committed resources may be found both in the supplying internal or
external IT organization, as well as in the user's organization. Users are
often involved in the supply of IT as well, for example to determine
specifications and to test IT supply deliverables. Their efforts should be
taken into account when measuring "effort and expenses", as IT supply
is regarded as a set of supply processes, consuming several types Of
resources and crossing organizational borders. In fact, it is not the
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organizational structure that defines which resources should be counted,
but rather the IT delivery processes as such.

In conclusion, the following definitions apply:

•     The Business  value  of IT can be defined as the worth of IT for an
organization as a whole,  expressed in terms of organizational
performance improvement at minimum cost.

•   The Effectiveness of IT is defined as the extent to which IT
satisfactorily supports business processes, business activities, and
business employees, regardless of associated costs.

•  An appropriate definition of Efectiveness of IT suDDly is the extent
to which the supply of IT products and services aligns with the
business's requirements as defined by an IT strategy and an IT
architecture,  regardless of associated costs.

•  The definition of Efficiencv of IT supply is the extent to which

effective IT is supplied at minimum cost.

As said, it is only sensible to discuss efficiency if effectiveness is
present. Effectiveness (doing the right things) and efficiency (doing the
right things right) are complementary terms as long as they are
attributed to the same level of Figure 3.3 (b). Ideally, things are both
effective and efficient, at any level.

However, the degree of effectiveness at a lower level impacts efficiency
at a higher level (it goes without saying that efficiency at lower levels
adds to efficiency at higher levels as well). For example, the IT strategy
is executed more efficiently and the IT architecture is "filled" in an
efficient way, if IT supply is effective. If the IT strategy and IT
architecture are effective, business processes and activities can be
executed more efficiently since IT is optimally aligned and users of IT
face fewer problems in employing it. Similarly, if business processes
are executed effectively, stakeholders' goals can be met efficiently. This
concept of effectiveness at lower levels impacting efficiency of higher
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levels is reflected in Figure   3.4. The concept underpins   the   need   to
assess the value of IT at the distinct levels indicated.

Figure 3.4: Effectiveness and Efficiency at Different Levels
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The   B TRIpLEE    framework

The discussion of (business) value, effectiveness, and efficiency of the
application and supply of IT results in the translation of these concepts
into the three layer framework of business management, IT
management, and IT supply management as presented in Figure 3.3 (b).

The measurement of aggregate cost and ultimate effectiveness, together
called value, of all IT (including IT to support business processes and
reconfigure the business network, IT in products and services,
mandatory IT, IT infrastructure, and IT research) relate to the business
management level of our framework. The extent to which all IT enables
and contributes to meeting business objectives effectively and
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efficiently,   has   been   coined   the   B usiness value of IT. The label
"Business Control" is therefore replaced by the label "Business value of
IT", as shown in Figure 3.5.

Figure 3.5: The BTRIPLEE Framework for IT Planning and
Validation
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The IT management level including the measurement of the results of
effective IT planning and hence the determination of the effectiveness of
IT in supporting business processes, activities, and employees,
regardless of associated costs, has therefore been called the
Efectiveness of IT. This is also reflected in Figure 3.5.

The third layer, IT supply management, includes the measurement of
the results of IT supply planning. At this level, the effectiveness and
efficiency of the supply of IT products and services are measured,
therefore called Effectiveness and Efficiency of IT supplv.

The framework that links IT planning with the valuation of IT at the
defined levels is called the BTRIPLEE framework, after the first letter
of the name of each level of value measurement. Since the levels of
planning and value are interrelated, both downwards and upwards, any
IT planning and valuation framework must support both top-down
alignment as well as bottom-up impact planning initiatives. The bi-
directional arrows in Figure 3.5 reflect these aspects.

In conclusion, to assign value to IT is to ask questions at the different
levels together and to place answers in context. Although the different
planning levels are interdependent and iterative, the value of IT must be
measured at each distinct level, by applying distinct sets of appropriate
measures. Only at the IT management level, the efficiency aspect of the
value of IT is excluded, for practical reasons. Reading the BTRIPLEE
framework from bottom to top, value of IT is realized, if:

•   Required IT products and services are satisfactorily developed,
maintained, and operated (IT supply effectiveness), consuming a
minimal amount of resources (IT supply efficiency),

•    IT has successfully contributed to the performance of business

processes, activities, and employees (IT effectiveness),
•   IT is used to its full potential in terms of its possible contribution to

organizational performance, at minimal cost (Business value).
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Comparing BTRIPLEE with other frameworks

Ordering of IT and its impact is not new. Other research has been
performed to investigate the value of IT at different levels of interest.
Van der Pijl22, for example, to determine the quality of information,
places the application of IT in the subsequent layers of environment,
organization, business processes, and sub-processes. Bede1123. to
determine the relative importance of IT applications, distinguishes the
organizational level from the business activities level. Curley and
Henderson24, to evaluate returns on IT investments at different levels,
support  the  idea of a "value assessment framework". They developed
their framework based on four units, or levels, of analysis:

•   Macro-economic or national,
• Strategic business unit (SBU),
•   Departmental or functional,
• Individual.

Curley and Henderson used their framework to evaluate a human
resources information system brought in at a large chemicals company
in New York. They found that the system enabled individual counsellors
to concentrate on important and complex questions because employees
could access the system themselves for simple queries (individual level).
The system eliminated one process completely - medical claims
verification (functional level), while at the SBU level, the system
allowed the firm to restructure "intelligently", retaining the needed
skills rather than making across-the-board cuts in staff. Their
assumption is, together with many other researchers, that the key to
getting measurable value of IT is not to stop at process and technology
changes. Rather, redesigning processes and systems must go hand-in-
hand with rethinking jobs, as we saw in the previous chapter.

The BTRIPLEE framework builds on Curley and Henderson's framework
and Bedell's approach, insofar as the macro-economic or national level
is excluded from the BTRIPLEE framework. Curley and Henderson's
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departmental and individual levels are combined in the "Effectiveness of
IT" level of the BTRIPLEE framework. Besides, the BTRIPLEE frameWOrk
takes a process view rather than a departmental or functional

perspective, reflecting contemporary process management theories of
the 1990s. In contrast with the frameworks mentioned, the BTRIPLEE

framework also includes the costs and value of IT beyond the
optimization of the performance of business processes (business network

redesign and business scope redefinition), as well as the cost and value
of mandatory IT, infrastructural IT, and IT research. The BTRIPLEE

framework incorporates all costs and value of applying IT at the
" B usiness value   of IT" level, and costs of supplying   IT   at   the
"Effectiveness and Efficiency of IT supply" level, rather than at the
"Effectiveness of IT" level. Moreover, and compared with the other
frameworks, the BTRIPLEE framework adds the IT supply level, because

this level might generate substantial impact on the aggregate value of
IT. Finally, the BTRIPLEE framework allows for top-down alignment as
well as bottom-up impact planning and valuation as opposed to Bedell's
and Henderson's "mechanical" top-down view of organizational levels.

3.3        Measuring the business value   of  IT

Throwing money at IT and expecting instant business value does not
make much sense. Quite some research has been devoted to measuring

the business value of IT costs at the business level. Mahmood and
Mann25 thoroughly reviewed 12 of the most recent research studies of
the organizational-level impact of IT and confirmed that none provides
conclusive proof that money spent on IT automatically leads to
improved organizational performance. Strassmann26 has convincingly
shown that no correlation exists between company performance and
total IT cost. He investigated many possible correlations between levels
of IT cost and business success, expressed in financial ratios such as
returns on assets or shareholders' investments, without results. Harris
and Katz27 proved that high-performance firms spend a significantly
higher proportion of revenues on IT than low-performance firms do;
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however, it is unlikely that IT expenditure alone ensures a firm's
superior performance.

The main conclusion from this research is that no single performance
measure at the organization, business, or SBU level (depending on the
scope of interest) is available to determine the value of IT, and
therefore multiple measures to reflect different relationships at different
levels are needed. The underlying principle for an assessment of the
business value of IT must be that it can only be derived from the
improvement in performance of the organization, as a result of the
application of IT28. Measuring the business value of IT should therefore
be linked to the measurement of an organization's performance
improvement in different aspects.

The business value of IT is likely to be thought of in terms of
improving the organization's financial performance, because "the
language of upper management is money", as Juran indicated more than
40 years ag029 (see Figure 3.6).

However, an organization can improve its short and longer term
performance in many different ways. Three are important in relation to
the application of IT:

• Improving financial performance (reducing or avoiding operational
and labor costs, increasing business productivity and revenue)
through the traditional application of IT to improve the effectiveness
and efficiency of the organization,

• Improving business performance (enlarging market share,
improving customer satisfaction, shortening order fulfilment times,
etc.) through the innovative application of IT,

• Enhancing strategic performance by reconfiguring the network of
businesses involved in the creation and delivery of products and
services, and by incorporating IT in products and services, thus
reconfiguring the business scope.
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Figure 3.6: Languages in an Organization
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The measurement of the business value of IT is thus concerned with the
relationship between the costs of IT and its contribution to the
improvement of an organization's performance, measurable in three
related dimensions:

• Financial performance, measured by financial indicators such as
profitability, productivity, earnings, etc.,

•  Business performance, measured by non-financial indicators such as
competitiveness, new product sales, product development lead times,
manufacturing lead times, distribution lead times, customer
satisfaction, etc.,

•  Strategic performance, measured by indicators that match specific
management objectives (management's critical success factors).

Therefore, a closer look at the three relevant value dimensions is taken,
leading to an aggregated approach to correlating IT costs with business
value.
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IT costs and financial performance

The first valuation dimension is the relation between IT costs and
financial performance. One important financial performance indicator
is profitability. Profitability can be increased when operating costs are

decreased, e.g., by means of improving productivity and efficiency
through IT. The business value of IT at the organizational level in that
case is clear. Another financial performance indicator is revenue. It is
often assumed that the total level of IT costs, measured as a percentage
of the revenue of the organization, may be used as an indicator of the
"right" spending level. This ratio is benchmarked (compared) with that
of other organizations to judge whether it is right. If the organization's
IT costs are about in line with those of others in the same industry,
management might stop worrying because the numbers show they are at
industry average. Figure 3.7 shows an example of IT costs-to-revenue
data of the Gartner Group, one of the companies that assembles and

analyzes such data on a regular basis.

Although the percentage of revenue spent on IT is not a valid and
reliable value-for-money indicator, as stated earlier, an analysis of IT
costs for comparative purposes within the same industry at a gross level
and in combination with other indicators can be worthwhile to perform.

As is  illustrated by  the case study in Chapter 7,  such an analysis may
reveal abnormal patterns in IT spending and may lead to further, more
focused investigations into the value question. To investigate, it is
necessary to look at relations between financial performance and IT
costs from different points of view. The appropriate indicators of IT
value measurement are developed in the next chapter.
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Figure 3.7: IT Costs as a Percentage of Revenue

IT Costs as % of Revenue
Industry Group 1990- 1992- 1994-

1991 1993 1995

Aerospace, Defence Contractors 3.3 4.3 3.1

Communications (Telcos) 4.7 5.8 4.1

Electricity / Water / Gas / Sanitary Services 1.6 1.6 1.8

Energy 1.0 1.2 1.2

Finance, Insurance, Banking 3.6 2.6 2.5

Hospitals and Health Care 2.3 2.5 2.3

Manufacturing 1.9 2.0 1.8

Allindustries 3.0 2.5 2.6

Source: Gartner Group

IT costs and business performance

The second valuation dimension is the relation between IT costs and
business performance. Business performance can be measured by using
non-financial performance indicators, complementary to and in
combination with financial performance measures.

Non-financial performance indicators have always been used in
organizations, many of them for internal control. To relate IT costs to
improvement in business performance, a focus on the results of the
organization's activities in the market is necessary, so that external-
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oriented measures of business performance are needed. Number of
customers served would be an example of an external-oriented measure

to indicate business size. Business output can be measured by tons of

final products produced in a manufacturing environment; number of
insurance policies issued and number of claims processed for an
insurance company; amount of KWh produced for an electrical utility,
etc.

Kaplan30 classified non-financial measures into organizational
improvement, organizational learning, product design improvement and
production planning and evaluation. Adding the external perspective,
this classification resulted in Kaplan and Norton's "Balanced Scorecard"
concept31 which combines non-financial and financial performance
indicators in a structured way. To further illustrate the linkage of IT
costs with non-financial business performance indicators, the Balanced
Scorecard concept will be applied in the next chapter. This concept has
become quite popular over the past few years, mainly because of its
practicality.

If IT costs are linked to non-financial business performance indicators,
e.g., IT costs per customer served, such ratios help in determining the
business value of IT from a historical perspective (trends) or an
external comparative perspective (benchmarking).

IT costs and strategic performance

The third dimension of measuring the business value of IT is to relate
IT costs with the strategic performance of the organization. Strategic
performance can be measured by the extent to which an organization
realizes its critical success factors: the most critical activities of the
organization that contribute most to its success.

The idea of focusing on a limited number of important activities, or
business priorities, has been a popular and useful management tool for
several decades. Drucker coined the term "Management by Objectives"
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in the 1950s to describe the process whereby managers establish a few
key objectives and follow them with detailed action plans. Zani32

suggested that "Key Success Variables" might identify the most
important elements of the firms' success and help specify priorities for
information systems development. Rockart further developed the
concept of "Critical Success Factors (CSFs)" as "the limited number of
areas in which results, if they are satisfactory, will ensure successful
competitive performance for the organization. They are the few key
areas where things must go right for the business to flourish. If the
results in these areas are not adequate, the organization's efforts for the
period will be less than desired33:,

It is possible to determine whether the best value of IT is obtained by

relating IT spending to these critical success factors. In other words, the
level of "strategic alignment of IT34" can be revealed by determining
whether IT costs are aligned with the business strategy and distributed
over the CSFs. This approach is based on the notion that IT costs should
be focused on areas that give the greatest return: areas of greatest
relative importance to the organization's business. The next chapter
elaborates on the practical application of this approach to valuating IT.

3.4 Measuring effectiveness of IT

The next level of the BTRIpLEE framework deals with the value of IT
measured by its contribution to improvement in the performance of
business processes, activities and employees. Striving for optimal
effectiveness of IT is increasingly important as dependence on IT grows
and as IT is increasingly woven into every aspect of the business.

An extensive set of effectiveness factors for IT applications was
compiled by the Software Engineering Research Center (SERC) as part
of their Quint project35 (Figure 3.8).
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Figure 3.8: Effectiveness Factors for IT
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Based on the research of several leaders in the field, SERC described
the specific definitions of effectiveness factors, related effectiveness
measures, basic data items to collect and calculate, the degree of
reliability of the measures, and the relative complexity of assembling
the necessary data.

The list of effectiveness factors for IT in Figure 3.8 is really a mixed

bag of user-oriented effectiveness indicators and indicators that rather
stem from the more technical requirements of IT. Three dimensions
must be taken into account when determining the effectiveness of IT36.

These dimensions are derived from the objectives and requirements of
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business processes and business activities, users of IT, but also from the
objectives of IT supplying functions in relation to different types of IT.

Measurement of the effectiveness of IT is thus related to the:

•    Support and enabling of business processes and activities, and its
availability to business employees,

•   Effectiveness as perceived by the people who use it,
• Technical aspects that stem from architectural and infrastructural

requirements expressed by IT supplying functions.

The first measure to determine the effectiveness of IT is the degree to
which IT capabilities exist to support the effective and efficient
execution of business processes and activities. In fact, it is the degree of
automation of business processes and business activities that is assessed

(called coverage), indicating the extent to which human labor has been
eliminated from business processes. Also, the availability from the
users' perspective of IT applications and, in particular, customized user
interfaces and workstations is determined. Whether IT applications and
databases reside locally on users' workstations, across the Local Area
Network on a mainframe or server, remotely across a Wide Area
Network, or across cellular connections at a third party location, is of
less importance.

Secondly, users must be satisfied with the context and content of IT to
be effective, which are measured in ease-of-use, accessibility, flexibility,
reliability, and security. Measuring the users' satisfaction with available
IT capabilities is a way to measure their requirements and needs for
effective IT; at the same time the need for education, training and
coaching for users to employ available IT to the maximum is revealed.
User satisfaction with IT capabilities is important, since the most
common obstacles to IT effectiveness encountered by companies
pioneering the advanced stages of IT are people- and culture-related;
rather than the complexity of IT itself, as research by Arthur D. Little
points out37. MIT's "Management of the 199Os" research supports this
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finding, declaring organizational implementation to be the key challenge
companies face with respect to advanced IT. Consequently, the
measurement of the effectiveness of IT in relation to the requirements
of users of IT has to do with establishing and maintaining a high level of
user satisfaction and, thus, employee effectiveness. In the end, it is the
user who determines whether IT is supporting his or her role and
business activities effectively.

Thirdly, requirements that stem from the IT supply functions
(maintainability and operability of IT applications, adherence to
architectural standards, etc.) are important to include in effectiveness
measurements. Although they don't have a direct impact in the business
sense, they are important for the effective and efficient supply of IT
services and its ongoing maintenance. Indirectly, they are important to
meeting effectiveness requirements for IT applications in the long run.
Because the execution of (changing) business processes, the supply of IT
to users, and individual IT applications all depend on the ubiquitous

availability of a solid, stable and thoroughly planned IT infrastructure,
IT infrastructure-related requirements deserve special treatment when

developing IT effectiveness measures.

In Chapter 5, the appropriate effectiveness measures will be further
discussed on the basis of these three IT effectiveness aspects.

3.5 Measuring the effectiveness and the efficiency of

IT supply

Measuring and evaluating the performance of IT supply (either through
an internal IT department or organization, or an external IT services

supplier) has always been a sensitive issue. In the case of an internal IT
supply function, either the actual or the perceived levels of effectiveness

and efficiency of IT supply remain a major concern for many
organizations. Ouellette puts it mildly when he states38: "In most
corporations the IT department is not considered to be foremost in the
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daily business thrust." Expressing   it more bluntly:   many of today's   IT
organizations have a very poor image. Measuring the performance of
IT supply is therefore very important, yet difficult, to accomplish.

The performance of the IT supply function is as difficult to evaluate as
many other functions in the organization. Van Weele39 focused in 1994
on research into the measurement of the performance of the purchasing
function in the late 1950s. The research concluded at that time that the
purchasing function was one of the more difficult departments to
evaluate. Van Weele asserts that "From our own experiences we would
say that, certainly in comparison with other business areas, things have
progressed  only   in a limited way since  then." The valuation  of  R&D
functions also has its problems, according to Vantrappen and Metz40:
"When executives examine how smart their innovation processes are,
the soul-searching involves questions of effectiveness, efficiency and
risk. Traditional performance measures do not provide the answers to
these questions." Measuring the performance of marketing departments,
human resources departments, accounting departments, etc., poses the
same sort of problems.

According to these and other researchers, problems include:

•    Lack of definition. Although frequently used in practice as well as in
theory, terms like performance, effectiveness and efficiency have not
been precisely defined; these concepts are often used
interchangeably,

• Lack of formal objectives and performance standards. Objectives of
functions are often not clearly defined; likewise, most functions
operate without the guidance of well-defined performance standards.
If there are any measures used at all, they tend to be lagging
indicators, while future-oriented management needs leading
indicators. This seriously limits the possibility of measuring activities
accurately and comprehensively,

•  Inexact measurements. Functions are not isolated; performance is a
result of many activities which, due to their intangible character, are
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difficult to evaluate. In general, direct input-output relationships are
difficult to identify,

s  Difference in scope. Tasks and responsibilities differ greatly from
one company to another, and many processes are creative processes
that do not lend themselves to tidy routine checks. This precludes the

development of broadly-based, uniform evaluation systems.

These four problems seriously limit objective and accurate assessment

of the performance of IT supply, and need to be addressed.

Defining IT supply performance

To tackle the first problem of definitions the term "IT supply
performance" must be defined. According to the BTRIPLEE framework,
IT supply performance is considered the result of two elements: IT
supply effectiveness and efficiency. Both aspects have been defined
before and relate to the extent to which previously established goals or
standards are being met. It has also been discussed, however, that
planning of IT supply activities is not so straightforward but, rather,
inherently dynamic. Triggers from many sides evoke actions of IT
supply, necessitating continuous adaptation and change. In line with
what Henderson and Venkatraman41 coined "alignment of IT", IT
supply must also be aligned, aimed at establishing a state of harmony
between the activities that make IT available, and goals and activities of
an organization, its business processes, activities, and employees.

Effectiveness versus efficiency of IT supply

The second problem, lack of formal objectives and performance
standards, must be addressed by looking at the conflicts that might arise
when matching effectiveness requirements against efficiency
requirements. Our definitions of effectiveness and efficiency capture the
need for effectiveness to be present for something to be efficient. In
practice, however, efficiency is often treated as a synonym for cost.
When overly effective IT supply is requested, IT may become very
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expensive. As a result, it will not always be perceived to be very
efficient. Trade-offs may have to be made, especially in the case of an
internal IT supply function.

Hamilton and Chervany42 support this notion: they identified "two
fundamentally different approaches for IT support: efficiency-oriented
and effectiveness-oriented. According to them, efficiency-oriented
approaches are concerned with technical issues and optimization of
production capability, while effectiveness-oriented approaches are
concerned with issues of information content, superb IT support, use of
systems, and impact on user and organizational performance". In fact, it
is the combination and balance of effectiveness of IT supply and the
minimization of costs that determine its success. The Gartner Group
published an interesting matrix to illustrate this notion43 (Figure 3.9).

The degree to which effectiveness or cost levels are sacrificed for the
sake of the other, is very much contingent on the goals of an
organization, its business characteristics, its maturity in dealing with IT
issues, and the affordability of its options. The problem of lack of
formal objectives of IT supply can be solved by choosing a desired
position in the above matrix or, more specifically, in derived matrices
for distinct IT supply activities (to be presented in Chapter 6). An
appropriate set of well-balanced performance measures, matching the
objectives of IT supply, can then be derived (also presented in Chapter
6). Further, norms or targets can be defined for each performance
measure to define specific and concrete objectives, as described in
Chapter 8 - the implementation of an IT (supply) measurement
program - and with the help of benchmarking of IT supply (Chapter 9).
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Figure 3.9: Effectiveness versus Efficiency of IT Supply
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Measuring IT supply performance

The third problem of inexact measurements of the many activities,
which are difficult to evaluate due to their intangible character, must be
addressed by making these activities more tangible and measurable. This
can be done by analyzing IT supply processes, their influencing and
enabling factors, such as resources and means, work flows, and work
activities in terms of their structure, interdependencies, decision points,
and main parameters such as cost, time, and effectiveness. Such an
analysis includes evaluation of the main factors that affect the levels of
effectiveness and efficiency of IT supply (Figure 3.10).
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The central core of this model consists of the IT supply processes,
executed to effectively and efficiently supply IT products and services.
The arrow at the top illustrates the distribution channel to the
customers: the business alignment and customer interface between the
IT delivery processes and the users of IT. This interface might consist
of, e.g., electronic interfaces (help screens, electronic bulletin boards
etc.), human interfaces (help desks, account management, etc.), and
procedural interfaces (Service Level Agreements, production schedules,
etc.).

Figure 3.10: Factors of Effectiveness and Efficiency of IT
Supply
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Cost Structure

For processes to work well, the right resources have to be in place to
execute them. The first type of resource is people, including their
relevant experience, knowledge, and skills. Their capabilities and
performance must be assessed, as well as organizational characteristics
such as structure and culture, which provide the contextual motivation
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for them to perform IT supply processes well. Effective and efficient
people further use the methods, techniques, tools and systems (office
automation systems, work flow systems, etc.) that match the
requirements of the work to be done.

The second type of resource consists of the technology, facilities,
information, expert support, etc., which in the model is labelled as IT
supply infrastructure. Its impact on the overall effectiveness and
efficiency of IT supply processes can be enormous, and must therefore
be included in any credible performance assessment.

Management controls such as principles, procedures, guidelines,
performance measures, and reward systems are put into place to run IT
supply as a professional business. This means that IT supply activities
are planned, executed in a controlled fashion and tracked and verified
afterwards.

One of the specific means to measure IT supply activities is tracking the
costs associated with IT supply. In fact, money is the third important
type of resource to be considered, so the cost structure of IT supply
must be assessed as well. The cost structure of IT supply should be
consolidated into financial statements like the balance sheet and profit-
and-loss-statement, just as is done in any other aspect of the business.

Scope and tasks Of IT supply

Finally, the fourth problem of difference in scope of tasks and
responsibilities as a consequence of the differences between companies
can be overcome by first evaluating the possible organizational
structures of IT supply and then taking a process view rather than a
functional perspective, as follows.

One of the important aspects of the effectiveness and efficiency of IT
supply is the question of how it should be organized, since many
discussions have been held about centralization and decentralization of
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IT supply over the past decades. Because the role of IT has changed in
most organizations from a support tool for processing internal
transactions to a strategic resource that is almost literally woven into
every aspect of the business, the traditional centralized IT supply
function is often no longer adequate. Organizational theorists have
shown that the structure of IT supply is influenced by the organization's
external environment and strategy. Blanton, Watson and Moody44
researched which organizational structure would offer the most
effective IT support, and which differences in IT organizational
structures appear to facilitate that support. Their conclusions are as
follows:

•  How companies organize IT activities may have a significant impact
on the overall effectiveness of IT support,

• Environments with a high degree of complexity, change and
uncertainty may improve the effectiveness of IT support by
implementing IT organizational structures with higher states of
d(#erentiation (i.e., dividing the organization into separate groups
with authority, that deal with different components of the
environment) and integration (i.e., coordinating the interrelated
activities of groups so that they complement and support each other
and obtain unity of effort),

• Environments with a high degree of complexity, change and
uncertainty place pressures on organizations to process information
more quickly, requiring a proactive IT decision-making process
rather than a reactive one. A proactive process can only be achieved

by having appropriate integrating mechanisms in place before
decision situations arise,

• Effective integrating mechanisms are those that promote feedback on

IT performance, gain cross-functional participation in IT planning,
and facilitate communication amongst and between IT groups and
user groups through liaison functions.

Blanton, Watson and Moody argue for decentralizing IT functions
physically toward business environments as much as possible, while
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maintaining functional integration. In contrast, Von Simson45 puts heavy

weight on the integrating factor, in his view leading to physical
integration of at least the more capital-intensive IT functions such as
data processing centers. He identifies three factors driving a trend to
"recentralization" resulting from a need for improved efficiency and
management control:

•    High cost of multiple data-processing facilities: companies can no
longer ignore the cost-effectiveness of consolidation,

• Changing demographics of the information systems profession:
demand is growing as supply is declining,

•   Emphasis on company-wide information systems that integrate
business functions and support new business opportunities: calls for a
central staff with a broad overview of the company's information
needs.

The implication of these different points of view is clear: there is not a
straightforward best way to organize the activities for IT supply and
support. However, an Arthur D. Little survey on the organization of
IT46 revealed the most common structure in place in the majority of 50
large European companies. The features of this structure take advantage
of the best of both effectiveness and efficiency worlds:

•   IT management responsibility is positioned where business planning
takes place (often in autonomous business units), with the exception
of the management of the technical infrastructure,

•   IT management is coordinated by a small, high-level IT management
function at the corporate level,

•   IT infrastructure management is a group-wide responsibility that
takes place at the corporate level,

•   Data center operations, network installation and management, and
the development and maintenance of corporate IT applications are
shared group-wide. Often they are centralized, as a resource pool,
either in a profit center or a service (cost) center, and, in an
increasing number of occurrences, partly or completely outsourced.
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Economies of scale and necessary management control are optimally
profited from, especially for assets-intensive operations,

• End-user computing support and dedicated systems development and
maintenance are either decentralized or centralized, depending on
size (economies-of-scale, span-of-control and critical mass).

Hodgkinson47 confirmed that this "federal IT management structure" is
in place in the vast majority of large companies in the United States as

well, featuring distributed responsibility for IT with some central
functional leadership or guidance, and a combined IT services supply
unit.

A process view Of IT supply

Since no single organization chart for IT supply and support activities is
applicable in every situation, it is most appropriate to discuss
effectiveness and efficiency of different IT supply and support
processes, regardless of how they are organized. Business processes are

often modelled on Porter's Value Chain48. Focusing on the key primary
IT supply processes, and with just a little tweaking of his concept,
Porter's Value Chain can be translated into IT supply processes as
follows:

Inbound Logistics -        Development of IT applications
Operations -        Operations of IT
Outbound Logistics -       Communications Management
Marketing & Sales -       Account Management
Service -       Client Support

The Balanced Scorecard concept of Kaplan and Norton introduced
earlier can be applied to measure the performance of each of these IT

supply processes. For each IT supply process, a Balanced Scorecard will

be developed in Chapter 6, plus one for the aggregate IT supply
organization to be able to include Porter's support processes, such as IT
human resources management, financial management and
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administration, procurement, etc. Because Operations of IT and
Communications Management are similar and closely attached activities
from a measurement standpoint (both are continuous, repetitive
activities aimed at effective and efficient infrastructural asset and
service management), only one scorecard will be developed for them
under the label of IT infrastructure Management.
This leads to five scorecards, covering the performance measures for
each process:

•    IT Supply Management, often named Management of the IT
organization,

•   IT Development Management, often named System Development and
System Maintenance,

•   IT Infrastructure Management, often named Data Center

Management and Data Communications Management,
• Account Management,
• Client Support, often named End User Computing Support and Help

Desk Support.

3.6    Conclusion

The shortfall of evidence of increased business value through IT has
propagated a good deal of research into and discussion on the valuation
of IT and delivered results. The business manager, however, still needs
to know how to measure the value of IT.

The BTRIPLEE framework has been developed to meet this need. It builds
on earlier work of, amongst others, Nolan, Keen, Curley and
Henderson, Van der Pijl, and Bedell.

The BTRIPLEE framework does not, however, provide a direct "yes" or
"no" answer to the question, "Do we get value for money from our IT
expenditures ?", since it is impossible to reply in a simplistic way to
such a complex question. The framework provides a context for
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organizations in search of the value of their IT, in which to define
related questions and find answers. It asks value questions at multiple
levels and places the answers in their business and planning contexts.
These questions, and associated value levels, explore the extent to which
IT:

•   Contributes to business objectives and to the business strategy, called
the Business value of IT. Business value can be measured by linking
IT costs with organizational improvement, measured by the
organization's:
- financial performance,
- business performance, applying the Balanced Scorecard concept,
- strategic performance, applying the concept of Critical Success

Factors.

• Effectively supports business processes, activities, and employees,
called the Effectiveness of IT.  It can be measured by assessing the
degree to which it meets requirements that stem from:
- business processes and activities,
-    employees, in requirements related to the availability of IT and to

its use,
-   IT supply, in requirements related to IT applications and to the IT

infrastructure.

•   Supply aligns with business requirements, called the Effectiveness of
IT supply, and is carried out efficiently, called the E#iciency of IT

supply. Both effectiveness and efficiency of IT supply can be
determined for the main IT supply processes:
-   IT Supply Management,
- Account Management,
-   IT Development Management,
-  IT Infrastructure Management,
- Client Support.
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CHAPTER FOUR

 EASURES OF THE
BUSINESS VALUE OF IT

In any business a "dashboard" of vital performance indicators is needed

to gauge how the company is faring. Such a dashboard, consisting of the
appropriate measures to indicate strengths and weaknesses, provides a

guide for management and forms the core of planning and control. A
dashboard of performance indicators allows management to valuate the
contribution of several factors that impact the overall performance of
the organization. One of these factors is the application of IT.

To valuate IT, a dashboard of relevant performance indicators for IT
must be developed. The BTRIpLEE framework offers the structure of the
dashboard and identifies the distinct but interdependent levels of
Business value of IT, Effectiveness of IT, and Effectiveness and
E fficiency    of IT supply. This chapter    aims at developing    the
appropriate performance indicators (the gauges) at the first level within
this structure: measures of the business value of IT. The following two
chapters are devoted to the other two levels.

Measures are not all of the same kind: different types of measures exist
to support different purposes and sorts of measurements (a discussion
on different attributes of measures can be found in Appendix A). In any
situation, it is necessary to select the appropriate measures from the
many measures that will be proposed and discussed in this and the
following chapters. Choices between possible measures have to be made
to valuate IT and to interpret actual measurement results in the context
of the specific situation and the company's ultimate business objectives

and goals. For instance, one organization might choose a cost leader
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strategy, while another organization might opt for, let's say, a niche
player strategy. Such choices have implications for IT, and thus, for the
measures to valuate IT. In other words: the dashboard of IT value
gauges has to be custom designed to reflect the specific internal and
external issues at hand (Chapter 8 describes how to construct and put in
place a custom-designed performance measurement system).

As stated earlier, the business value of IT is measurable on three related
dimensions. Measuring the business value of IT is concerned with the
relationship between the costs of IT and its contribution to the
improvement of:

•     Financial pe,formance, measured by financial indicators such as
profitability, productivity, earnings, etc.,

• Business pe,formance, measured by non-financial indicators such as

competitiveness, new product sales, product development lead times,
manufacturing lead times, distribution lead times, customer
satisfaction, etc.,

• Strategic pe,formance, measured by indicators that match specific
management objectives (management's critical success factors).

A key component in the discussion of business value is the level,
purpose and categories of IT costs, followed by an investigation into the
impact of IT on the performance of an organization. First, we will take
a closer look at the cost dynamics of IT and the different purposes of IT
spending. Then, we will review the three relevant valuation dimensions
to arrive at an aggregated approach to correlating IT cost with business
value.

4.1 Dynamics of IT costs

To manage and measure the value of IT, attention should be given to the
cost side of the cost / value equation. IT costs are not all discretionary
and subject to management's decisions; they follow defined patterns as
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described by, amongst others Van der Zee and Kooti and Keen2. These
patterns suggests that every dollar spent on IT development
automatically generates follow-on costs for IT maintenance and IT

operations. According to Keen, each dollar of new development
generates 20 cents of maintenance and 40 cents of operations in each
subsequent year, indicating that the larger the existing portfolio of IT
applications, the larger the proportional IT spending on maintenance

and  operations.

Figure 4.1: Cost Dynamics of IT
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So, when a company budgets $1 million to develop a new IT application
it is, in fact, committing to spend more than $4 million over the next
five years of usage. These costs are considered fixed for a certain
period of time, called the life cycle of the developed IT application. On
the broader level of the installed base of IT applications, the conclusion
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must be that the larger part of most IT budgets is quite fixed, as Figure
4.1 indicates.

Organizations have options for dealing with the cost dynamics of IT.
This is important to understand, both at the time of planning for IT (ex-
ante) to determine what to do, and at the time of valuating IT
afterwards (ex-post) to place IT costs in the context of past (explicit or
implicit) decisions. Three scenarios follow, as indicated in Figure 4.2,
adopted from Keen3:

•   Cut development costs. If the overall IT budget is to remain the same
over a period of 5 years, development costs must be cut by a
cumulative 93 percent over that period. Only 7 percent of the
original development budget will remain,

•   Keep development costs at the same level. The compounded IT
budget grows 15 percent per year over 5 years as a result,

•   Grow development costs. Growth of development costs of 10 percent
per year results  in a compounded growth  of the IT budget  of  18
percent per year.

Statistics from the Gartner Group show an average of 5.8 percent IT
budget growth over the past 10 years (see Figure 4.3) in US companies.
Based on the percentages given, this relatively low overall IT budget
growth would suggest that development activity has been cut drastically.
A fallback in development might be true, but certainly not to the extent

suggested by the numbers.

At least two other factors have to be taken into account as well:

•  If the so-called "hidden" costs of IT (actual IT costs that are not
traceable and not included in central IT budgets) were included in
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Figure 4.2: Options to Deal with Cost Dynamics of IT
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the above numbers, the average growth rate would be much higher.
Gartners' annual IT Budgets and Practices survey4 estimates that
hidden IT costs equaled 28 percent of known spending in 1994.
Unless addressed, hidden IT spending will have doubled by 2000,
Gartner assumes, indicating a much faster overall growth rate than
the 5.8 percent IT budget growth suggests,

Figure 4.3: Annual Rate of IT Budget Growth
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•  The fact that each dollar of new development generates 20 cents of
maintenance and 40 cents of operations in each subsequent year
might have been true in the 198Os, when mainframe computing and
3rd generation mainframe IT applications dominated, but much has
changed over the past few years. Technology has become cheaper,
while many IT supply organizations have increased their efficiency
levels, especially in the computer operations area, by combining data
centers and by outsourcing parts of their data center activities, thus
taking advantage of economies of scale. They automated operations
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and eliminated non-standard computer systems to increase efficiency.
On the application development and maintenance side, efficiency
levels have been increased by embarking on policies for standard
software packages rather than roll-your-own development, while
remaining development activities have become more efficient
through e.g., Rapid Application Development approaches that
include the use of CASE tools, reusable components, code
generators, and other efficiency boosters5.

As the above discussion indicates, aggregate annual IT costs might be
segmented by activity to understand the cost dynamics of IT and to
perform trend analysis and comparison with other companies. Such a
comparison might indicate a relative large proportion spent on one of
the cost categories, perhaps at the cost of others.

Generally, IT costs are categorized into the activities of:

•    Development of new IT capabilities,
•    Maintenance of existing IT capabilities,
•   Operating IT capabilities (production),
• End-user computing support,
•   Planning and administration of IT and IT activities,
• "Other" costs, not directly related to activities, such as costs of

occupancy, furniture and fixtures, etc. on behalf of IT supply.

Figure 4.4 illustrates such a break-down of the aggregate IT spending
level.

Each activity can be further analyzed. For example, costs of
"development" can be divided into the costs of development of new IT
functionality and the cost of re-development of existing IT. Another
example would be the segmentation of "maintenance and enhancement"
into the generally accepted categories of adaptive maintenance,
corrective maintenance, and perfective maintenance.
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Figure 4.4: IT Spending by Activity (%)
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It might be possible to carry out each activity more efficiently and / or
effectively. This is a matter of supply efficiency and effectiveness,
which will be discussed later in this chapter.

A second, complementary approach to segmenting the total IT cost is to
split IT costs by mix Of resources: technology costs (hardware and

software), personnel costs, costs of outside services, and "other" costs,
again, to perform trend analysis and comparison with other companies.

Figure 4.5 illustrates such a segmentation by resource.

Neither the analysis or benchmarking of the total percentage of revenue

spent on IT nor the measures of IT cost by activity or by resource have
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Figure 4.5: IT Spending by Resource (%)
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been proven by research to be valid and reliable "value for money"
indicators on their own. However, an analysis of IT costs for
comparative purposes within the same industry, and ideally within the
same geographical region or currency, may reveal "abnormalities" and
may lead to further, more focused investigations into the value question.
This will be illustrated with the case study described in Chapter 7. From
a practical point of view, it is recommended to include the measures of
overall IT costs as a percentage of revenue, annual rate of IT budget
growth, IT spending by resource, and IT spending by activity (see
Figure 4.6) in the set of measures of business value from IT, since they
are relatively easy to calculate and to compare with public data. They
should never be used in isolation to draw final conclusions about the
value of IT, however. Rather, they complement the measures that relate
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IT costs to improvements of financial, business, and strategic
performance of the organization.

Figure 4.6: Analysis of IT Costs

IT costs as a % of Revenue Annual Growth Rate of IT Costs

15.
1990/ 1992/ 1994/   %
1991 1993 1995 Annual

rT

Aerospace. Defense Contractors 3.3% 4.3%   3.1% 8::&10.
Communications (Telcos) 4.7% 5.8% 4.1%

Electricity/Water/Gas/Sanitary  Services 1.6% 1.6% 1.8%

Energy 1.0% 1.2% 1.2%                                     5

Finance, Insurance, Banking 3.6% 2.6% 2.5%
Hospitals and Health Care 2.3% 2.5% 2.3%

Manufacturing 1.9% 2.0% 1.8%
0

All Industries 3.0% 2.5% 2.6%
1984'1985'1986'1987'19 1989'1990'1991 2 992'19911994

IT costs by Resource < IT costs by Activity

E    i--11-  nE-'- 100%Tjl r- r-1 .--,%4,
.\' 90% 1 I hi El 0

BO'&1--1 1 1 - 6-170%-         1  1 1 #Il-= lili
609- 6096-

5()%- 5096-

40%- I I===in Z"I"-i. I. I....1=- 1 20%- 1:=1
10%-       1096-

096JIL--Wi-AliJIL
Yolrl Yur 2 Y.r 3     Othw 01*w Ywl Yea,2 Year 3       Othw         Othe,

Comp.'1.• 18=:f' 12* Compln- 0-C

4.2        Measures of financial performance through   IT

Strassmann6 is by far the most quoted researcher to have shown
convincingly that there is no correlation between company performance
and overall total IT cost. Strassmann investigated many possible
correlations between levels of IT cost and business success, expressed in
financial ratios such as revenues or shareholders' investments, without
results. He therefore developed another measure of performance, based
on the value added to an organization provided by management: ROM

(Return-on-management). To calculate management value added, he
uses the financial results of the business, minus those items that are
outside the control of management. The total value added of a firm is
computed as the difference between net revenues and payments made to
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suppliers of raw materials, energy, contract labor, leases, and so on
(revenue by itself is not regarded as a reliable measure, since it includes
the cost of resources employed by others). The contribution of capital is
then separated from the contribution of labor. This leaves labor value
added. Taking out the direct operating costs leaves management value
added. When divided by the costs of management, this gives an indicator
of the total performance of management - return on management
(ROM). The extent to which ROM is improved as a result of costs of IT
provides a measure of IT's business contribution.

Although theoretically valid, Strassmann's approach has never been
adopted widely, as far as known. Probably the ROM concept is too
artificial and alien to most organizations. Also, it is questionable
whether ROM really contributes to new insights vis-8-vis other

indicators. In Strassmann's own words: "If your financial experts are
concerned that the ROM index measure conflicts with the customary
financial ratios, the trends for Return-on-Assets (ROA) and Return-on-
Equity (ROE) compare with ROM7." With that statement, he affirms
that ROA and ROE could be used as equally valid ratios to measure the
business contribution of IT.

A recent study of 47 companies by CogniTech and the DMR Group,
Inc. uncovered that companies with high profit margins, earnings per
share and ROE tend to have highly-effective IT8. Another recent study,
however, by Sethi, Hwang and Pegels9, excludes ROE as a viable
financial measure that can tell something about the business contribution
of IT. This study revealed that earnings per share is not a valid measure
either, since it is highly correlated with ROE. This leaves ROA and
profit margin as the only valid measures to include into our set of
potential financial performance indicators. Although the measure ROA
might be troublesome because depreciation policies can make this ratio
depend on the accountants' choice of valuation methods, as Strassmann
indicates, it may nevertheless be used for internal trend comparisons,
assuming that depreciation policies remain consistent. ROA is also
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recommended by Hendersonio, to justify company-wide investments in
IT infrastructure.

The study by Sethi, Hwang and Pegels amongst more than 500
companies into correlations of IT investment criteria, business

performance criteria, and the overall IT effectiveness index developed
by Computerworld confirmed that the financial performance measured
by ROE of the so-called "IS effective" companies (designated by

Computerworld) is not significantly better than that of other firms. The
financial performance measures  ROI  and ROS, however, appear to  be
appropriate to correlate with IT investment levels. The appropriateness
of the ROS measure is consistent with the measure "profits margin" that

CogniTech and the DMR Group indicated as valid.

Another result of the research of Sethi, Hwang and Pegels reveals that it
is not just the amount of money spent on IT resources that is important,
but rather how those resources are aligned with business objectives.
This is supported  by the findings of Mahmood and Mannll  who  were
interested in finding useful measures of what they call "IT investments"

and  "strategic and economic performance".

Building on the foundation of the results of 12 earlier research studies,
Mahmood and Mann selected "Computerworld's Premier 100" most
effective information system users 12 to supply them with the following
ratios:

IT investments:
•   IT budget as a percentage of revenue,
•   value of an organization's IT equipment as a percentage of revenue,

•   percentage of IT budget spent on IT staff,
•   percentage of IT budget spent on training of IT staff,
•    number of personal computers and terminals as a percentage of total

employees;
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Strategic and economic performance:
•   return on investments (ROI),
•   return on sales (ROS),
• revenue growth,
•   sales by total assets,
•   sales by employee.

The IT investment ratios were correlated with the strategic and
economic performance ratios to investigate the possible presence and
nature of relationships amongst the measures. The research indicated a
weak relationship between individual IT investment measures and
individual strategic and economical performance measures. When
grouped, however, the correlation increased significantly, yielding some
strongly related positive and negative findings:

•   Sales by total assets, sales by employee, ROS and ROI are positively
affected by the IT investment measure IT budget spent on training.
The more spent on the training of employees, assuming that the
funds are effectively used, the better employees are expected to be at
what they do, thereby pushing the organization to better
performance, which, in turn, should result in increased net worth of
the organization and ROI to shareholders,

•    Sales by employee and ROS are positively affected by the number of
PCs and terminals per employee, when combined with training (the
number of PCs in itself is not related to increased sales by employee
or ROS). This makes sense, as employees must be trained on this
equipment before the organization can hope to achieve the benefits of
investment, rather than merely providing PCs to employees,

•   Sales by total assets is positively affected, but sales by employee and
ROS are negatively affected by an organization's IT equipment value
as a percentage Of its revenue. Organizations with larger investments
relative to revenues achieve a higher amount of sales relative to total
assets. This supports the idea that total investment in IT is beneficial
to organizational performance, or at least to the sales function.
Second, any relationship between IT investment and sales by
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employee would depend to a large extent on the specific nature of

IT; that is, whether it is decentralized, such as in the form of PCs.
Because IT value as a percentage of revenue represents much more

in the way of IT than only PCs, it is a less precise measure than PO
per employee in evaluating relationships between IT investments,
ROS, and sales by employee. Thus, the negative relationships found
between these variables are considered of minor importance,

•  The percentage of IT budget spent on staff was not significantly
related to any strategic and economic performance measure; neither
was growth in revenue significantly related to any IT investment
measure,

•   ROI and sales by toml assets are significantly negatively affected by
IT budget as a percentage of total revenue. Mahmood and Mann are
not sure as to why this finding is the case. They suspect that some of
the companies in the sample may be spending excessive amounts on
IT as a percentage of total revenue without a proper business
strategy. This may result in negative returns on IT investments for
these firms. It is advised that an organization should find its optimum
level of IT investment, perhaps by using relevant industry data as a
basis for evaluating its own position with regard to costs. Bender
suggests that "there may be an optimum in investment in IT at a level
between 20 percent to 25 percent of the total general expense13:'In
my opinion this is too general a statement, but, like the indicator IT
costs as a percentage of total revenue, the measure IT costs as a
percenmge of operating costs might be regarded as an additional,
complementary measure. It should not to be used in isolation,
however.

Mahmood and Mann draw the following conclusions from their
research findings:

• Steady investments in IT should be considered for enhancing
strategic and economic performance,

•   To improve economic performance, IT
investments must be                             Iaccompanied by appropriate training,
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•    To evaluate the impact of IT investments on economic performance,
performance measures such as sales by employee, sales by total
assets, ROI and ROS should be considered,

•  Measures such as percentage of IT budget spent on IT staff training,
number of PCs and terminals as a percentage of total employees, and

IT equipment value as a percentage  of revenue should be used as
measures of IT investment.

The findings of Mahmood and Mann; Sethi, Hwang and Pegels; the
CogniTech/DMR research; and Henderson lead to the set of
recommended measures and their relationships as illustrated in Figure
4.7.

Figure 4.7: Relationships between IT Investment Ratios and
Financial Performance Ratios
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Although only a limited number of relationships between IT investment
and financial performance ratios can be drawn, the overall conclusion
from this discussion is that investments in IT equipment (and thus IT
infrastructure), together with the appropriate training, might positively
influence the financial performance of organizations. This conclusion
remains to be put in the context of the other dimensions of business
value as well as the layers of the BTRIpLEE framework.

4.3   Measures of business performance through IT

Business performance is achieved through business activities, grouped
together in business processes, and through the organization and
allocation of resources to these business processes. Apart from using
financial indicators, business performance can also be measured by
using non-financial performance indicators, as we will now discuss.

To develop the link between IT costs and non-financial business

performance indicators, the Balanced Scorecard concept will be applied.
This concept has become quite popular over the past few years, mainly
because of its practicality. Kaplan and Norton devised the Balanced
Scorecard concept14 as a set of measures to give top management a fast

but comprehensive view of its business.

The Balanced Scorecard includes financial measures that show the
results of actions already taken. Financial measures are considered to be
lagging indicators, focused on the past. The Balanced Scorecard
complements financial measures with operational measures on customer
satisfaction, internal processes, and the organization's innovation and
improvement activities - operational measures that are the drivers of
future financial performance. These are considered to be leading
indicators, focused on the future.

Kaplan and Norton argue that senior managers understand that their
organization's measurement system strongly affects the behavior of
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managers and employees: "What you measure is what you get". They
advise executives and managers to concentrate on a balanced
presentation of both financial and operational measures so that
information overload is prevented by limiting the number of measures
used.

Figure 4.8: The Balanced Scorecard
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This balanced structure of business performance measures answers four
basic questions from as many perspectives:

•    How do customers see us ? (customer perspective),
•   What must we excel at ? (internal perspective),
•   Can we continue to improve and add value ? (innovation and

learning perspective),
•   How do we look to shareholders ? (financial perspective).

The customer perspective is based on the notion that many companies
today have a mission that focuses on the customer. The Balanced
Scorecard demands that managers translate their general mission
statement on customer service into specific measures that reflect the
factors that really matter to customers. These business measures
typically fall into the categories: (lead) time, cost, quality, performance
and service. Lead time measures the time required for the company to
meet its customers' needs. Quality might measure defect levels of
delivered products and services, as well as on-time delivery. The
combination of performance and service measures how the company's
products and services contribute to create value for its customers, e.g.,
the price they pay for products and services, or the accuracy of delivery
forecasts.

The internal perspective and the relevant measures for the Balanced
Scorecard stem from the business processes that have the greatest impact
on customer satisfaction - factors that affect cycle time, quality,
employee skills and productivity, for example. However, in my opinion,
this is too narrow a view: not only the business processes that have the

greatest impact on customer satisfaction should be taken into
consideration. Companies should decide what processes they must excel
at to satisfy all of the stakeholders: not only customers, but also
employees and shareholders, and specify the relevant measures for each.

The innovation and learning perspective relates to the fact that targets
for success keep changing. Many external factors require that companies
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make continual improvements to their existing products, services, and
processes and should have the ability to introduce new products with
expanded capabilities. A company's ability to innovate, improve, and
learn ties directly to the company's value. That is, only through the
ability to launch new products, create more value for customers, and
improve operating efficiencies continually can a company penetrate new
markets and increase revenues and margins - in short, grow and
thereby increase shareholder value.

The financial perspective and financial performance measures indicate
whether the company's strategy, its implementation, and its execution
are contributing to bottom-line improvement. As discussed in the
previous section, typical financial goals have to do with profitability,
growth, and shareholder value; in other words: survival, success and

prosperity. Survival might be measured by cash flow, success by
quarterly sales growth and operating income by department / division;
and prosperity by increased market share by segment and return on
equity.

The advantages of using the Balanced Scorecard to relate IT costs to
business performance indicators are:

•  The Scorecard brings together many of the seemingly disparate
elements of a company's possible competitive initiatives, such as
becoming customer-oriented, shortening response time, improving
quality, emphasizing teamwork, reducing new launch times,
managing organizational learning, etc.,

•  The Scorecard guards against sub-optimization; by forcing senior
managers to consider all the operational measures together, the
Balanced Scorecard lets them see whether improvement in one area
might have been achieved at the expense of another. The conclusion
whether that is good or bad, is left to the discretion of the
management, and depends on the organization's goals and objectives,

•  IT costs are directly linked to the business performance indicators
with which management is already familiar. IT value measurement is
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thus less alien to the organization and easier to understand for all
organization members.

Most non-financial performance indicators are specific to sectors. For
example, car manufacturers measure the man-hours needed to assemble
a car. An airline measures the number of passengers carried per year;
an electricity company could count the total generating capacity per
year; an insurance company could count the number of issued policies;
whilst a bank might count financial transactions. In the retail industry,
revenue per square meter is a widely used measure, transportation
companies often measure truck utilization, etc. The tracking of IT costs
to support the assembly of a car over time, in relation to the man-hours
to assemble a car, gives an indication of the business value of IT. In
these scenarios, IT costs per passenger flown, IT costs per electricity-
consuming household, IT costs per policy or per financial transaction
could be used to relate IT costs to business performance15. In the
example of an airline, IT costs are related to the four business

performance perspectives (see Figure 4.9):

• Growing revenue represents the financial perspective,
• Operating costs represent the internal perspective; they increase but

at a lower rate than revenues, showing internal excellence,
• Growing number of passengers represents the customer perspective,

assuming that the growth results from customer satisfaction,
• Expanding number of members of a new product, the so-called

Frequent Flyer Program, represents the innovation and learning

perspective.

From the example it is clear that although the total IT costs increase
considerably over time, IT costs as a percentage of revenue decrease, as
do IT costs as a percentage of operational costs and IT costs per
frequent flyer. However, IT costs per passenger increase slightly, but
not as much as the total operational costs per passenger. IT spending
does not seem to be out of control or growing too fast. It might even be
considered to further increase IT spending in order to decrease the
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growth of total operational costs. Investigation into the growth patterns
of different operational cost components would be necessary to judge
whether efficiency improvements through IT have been and could be
made. For example, when the cost of fuel increases at a high rate, IT
cannot help to diminish that cost directly. But if growing operational
costs are due to increasing administrative costs, increased IT spending
can probably enable that cost component to grow at a lower rate or even
decrease.

Figure 4.9: Relating IT Costs to the Balanced Scorecard of an
Airline

Performance Year Year Year Year Trend
Indicator               1         2        3        4        (%)

IT costs ($m)                                           15               17              18              20                33

Revenues ($m) 300 350 400 450       50

Relating IT Operating costs ($m) 280 315 350 390       39
Number of passengers (000) 600 640 690 735       23costs to the: Number of freq. flyers (000)                   60 100 150 200 233

Financial
Perspective IT costs as % revenue 5.00 4.85 4.60 4.45 -11

Internal, IT costs as % operating 5.35 5.40 5.30 5.15 -3.5
Perspective Costs

Customer
Perspective IT costs per passenger 25.00 26.50 27.00 27.20                9

Innovation IT costs per frequent flyer 250.00 170.00 120.00 100.00 -60t Perspective

Revenue per passenger 500 547 580 612       22

Operating costs per
passenger 466 493 507 531        14

The advantage of relating IT costs to the different categories of business
performance measures is that it allows the contribution of IT to be
assessed in a holistic manner, comparable with the Balanced Scorecard
itself. Even though the trend in one of the ratios may be indicating that
IT costs are increasing "too fast" others may be indicating that the level
of cost is indeed helping to improve business performance. It may not
be a cause for concern if IT cost as a proportion of revenue shows an
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undesirable trend, if the IT cost relates well to improved customer-
related or innovation-related business performance measures. Certain
measures of an organization (e.g., the financial measure revenue) can
fluctuate considerably, especially in some industry sectors, so relating
IT cost to other non-financial business performance indicators might
indicate that IT is indeed adding value.

Using the four types of business performance measures listed above,
each organization needs to establish its own set of ratios that relate IT
costs to key business performance measures. It is recommended to relate
IT costs to multiple measures for each category of business performance
to reflect the different activities and objectives of the business in a
balanced way. The key to using a balanced set of business performance
measures lies in interpreting them in accordance with business priorities
and realities at any one time.

4.4        Measures of strategic performance through   IT

The third dimension of business value of IT deals with the question to
what extent IT costs are distributed over the limited, but most
important, areas (the critical success factors, or CSFs) in which results
are expected to generate strategic success. As Henderson and
Venkatraman explain, economic and strategic performance of an
organization is directly related to the ability of management to create a
strategic fit between the organization's position in the competitive
product-market arena and its capability to exploit IT functionality on a
continuous basis. If the two match well, and continue to match well over
time, IT is "strategically aligned" with the organization's objectives 16.
The key to determining the business value of IT is to first determine the
most critical areas of the business that contribute most to its success, as
Anthony asserts17.

To do so, firstly, organizational objectives are determined. These are
highly company specific, and differ because of the structure of the
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particular industry, the company's competitive strategy, its industry
position and geographic location(s), and many other external and
internal factors.

Secondly, critical success factors are determined and ranked. Rockart
does not provide help on how to select these other than by interviewing
people, but Norton 18, amongst others, suggests limiting the search for
CSFs to one or more of four perspectives: priority products or services,
priority processes, priority business functions, and priority job families.
I believe the geographic dimension should be added to these
perspectives, to reflect the global dimension of doing business today.
The impact that each of these perspectives might have on the
organizational objectives is examined and weighted, e.g. by their
(potential) impact on revenue and profits.

Thirdly, the level of annual IT costs is determined for each of the
critical success factors. An even more sophisticated and more complex
approach would be to split overall IT costs into three classes in line with
the business purposes of IT investments, as discussed in Chapter 2.3:

• IT costs to maintain the organization's status quo; the so-called
"going concern" costs: the costs of IT maintenance and IT operations
added together, as well as the costs of new mandatory IT
development,

•  IT infrastructure and IT research costs, to acknowledge the fact that
these IT costs are generally corporate-wide investments in a "core
competence" of the organization, enabling other IT investments to
create direct value,

• Development costs of new IT applications to improve the efficiency
and effectiveness of the organization, or to change the business, the
business network, or the business scope.

The  matrix to distribute  IT  cost  over  CSFs is illustrated in Figure  4.10,
albeit simplified: vertically, two possible CSFs are indicated, as well as
two non-critical business activities. Horizontally, the classes of IT are
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defined. The distribution of IT costs across the resulting cells of the
matrix provides insight into how money is spent. The confrontation of
costs of classes of IT with the relative strategic importance of each of
the CSFs allows determination whether money spent on IT is adding

optimal business value. For example, if relatively large amounts of
money are spent on "going concern" IT for non-critical purposes, and if
relatively small amounts of IT costs are found in the row of CSFs, one
might question whether the best value of IT is obtained from a strategic
perspective.

Figure 4.10: IT Costs by Critical Success Factor
·

·-  , ··- -·,· -:9, ··  ·i ,  :-,.w.·*  X •,...  ,.. - v.-·· 41:.<, ,i"  '·   ;:„, i'  ,.   ..  ..r .· ·.;·,·. -2, 51,:it,. 3 ''. 6, *3'.49t  «';" p"-  :' - ·s.'- - .s  :
..,9.," t.·, ,·*,·,R.-2-Y#':..4 -,  .,   'w.- 1-7.'45.,A- .i-  '.1  9  -. *

IT Going Concern IT                  IT                New IT Development
Costs. Infrastructure

&
  . Maintenance Mandator9 Research Business Business

™  & Operations Development Improvement R,deslgn-t»*
Payroll

General Ledger

2&91  Critical
to Business Success

   Not Critical to Business Success

A variation on this theme would be not to fill the cells with IT costs but
rather to look at value of IT assets. Both Nolan19 and Keen20 describe
the importance of an "IT asset balance sheet" to reflect the huge
investments in information, software and technology that do not appear
on companies' regular balance sheets. The IT asset balance sheet is not a
legal financial statement, but instead a management report. For
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example, software is generally not capitalized, nor is data, although
these assets represent enormous capital and associated business value.
The values of the balance sheet categories are not easy to calculate. The
easiest approach is to value the different components on the basis of
replacement value, rather than book value or historical costs. I'll
provide some guidance, by showing the IT balance sheet that was pulled
together as part of a consultancy engagement for a large, European

utility company (see Figure 4.11). The concept has not yet widely been
used, to my knowledge.

Figure 4.11: The IT Balance Sheet

Replacement
Value of IT            n*F."e.„*r.„ Xc,i,64,4':t <»,· -™rf"v'·,···«'4'•'1 '.' *·a, w f=„g4,rNAssets di  iN.arRikle Balah«Sheet:Categories..-*9.1,1, 9541<*

6117·03„·'9 33'191.4.1221:Fi:..g:kkdv 

1  IT IT Data Total
 pplications Infrastructure
-Exeepa-V-

Product 7 507 350 610 1,467Manufacturing

Product Shipping                 20                             *                               *                             20

Product 1,145                  - 6,000 7,145Distribution

Administrative 760                      - 2,275 3,035
Support

Corporate                                 -                                   1,247                                   -                                   1,247

Total 2,432 1,597 8,885 12,914

* = Not available

The IT asset balance sheet capitalizes all IT equipment, software and
data resources currently in use. The first category is IT infrastructure.
The most obvious and easiest-to-calculate component is hardware,
comprised of central and distributed computers, network equipment,
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telecommunications equipment and peripherals. These components are
generally found on the financial balance sheet of an organization. The
second component of IT infrastructure is infrastructural software,
including operating systems, database management systems, personal
computer software, etc.

The second category of the asset balance sheet is IT applications. This
component represents all the IT applications in use. Three types of IT
applications can be distinguished: commercial software packages that are
not modified, software packages that have been modified for one reason
or another, and custom software that has been developed specifically for
the organization at hand. The value of unmodified packages would be
the costs of their acquisition; for modified packages, the costs of
modification must be added to the acquisition costs. To calculate the
value of custom-developed software, one could estimate the total
number of function points of the installed base, and multiply that
number by the system development costs per function point. The
resulting figure represents the replacement costs of these types of
applications.

The third category of the asset balance sheet is data. The associated
value is the estimated capital cost of the salaries, processing, and storage
incurred in creating the data resources within an organization.

The distribution of IT investments across the cells of the matrix
introduced previously, is not easy. Many costs will be classified as
infrastructural costs, since a great deal of hardware, software and data
resources is used across the organization. This is not surprising, since an
IT infrastructure enables the practical and efficient creation of more
specific and individual IT applications. In the information-based
organization, in which IT is woven into every aspect of the
organization, there is no cheap and easy way to build the large-scale

data, computer, workstations and network platforms that constitute the
corporate IT infrastructure as a core competence.
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4.5    Conclusion

The key to determining the business value of IT is to apply an
aggregated approach to correlate IT costs with the performance of the
organization. Improved performance is expressed as improved financial
performance, improved business performance, and realized strategic
goals.

It is recommended to firstly determine the dynamics of IT costs of a
particular organization by measuring overall IT costs as a percentage Of
revenue, annual growth rate of IT costs,  IT costs by resource (personnel
and technology), and IT costs by activity (development, maintenance
and operation). These indicators are relatively easy to calculate and to
compare with historical trends and public data. They provide an insight
in IT cost patterns and may reveal abnormalities in trends. An
organization that is consistently and significantly deviating from
industry averages and general trends should at least endeavor to
understand why.

To determine the value of IT measured by improved economic
performance of a particular organization, IT costs must be related with
financial performance measures. Particularly the percentage of IT

budget spent on IT staff training, the number of PCs and terminals as a
percentage of total employees, and IT equipment value as a percentage
of revenue should be used as measures of IT costs that can be related to
the financial measures sales by employee, sales by total assets, ROI,
ROA and ROS.

To valuate the contribution of IT to improve business performance, it is
recommended to relate IT costs with multiple business measures for
different categories of business performance to reflect the different
activities and objectives of the business in a balanced way. Business
performance measures are specific to sectors and contingent on business
priorities and realities at any one time. The improvement of business
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performance, determined by these measures, is an indicator of the
business value of the associated supporting or enabling IT.

A refinement of the approach of valuating IT in terms of business
performance is to measure the contribution of IT in realizing strategic

goals. IT costs are for that purpose related with each of these goals,
expressed by defined Critical Success Factors. This approach can be
enhanced by distinguishing between "going concern" IT costs, IT
infrastructure and IT research costs, and the development costs of new
IT capabilities, for each CSF. Another approach is not to look at IT
costs but rather at the value of IT assets. An "IT asset balance sheet"
reflects the monetary value of investments in information, software and
technology per CSF (or per business process, organizational unit or any
other area of interest).

The relationships between IT costs and organizational performance
measures add insight into the question of IT value, but only when
additional value questions are asked   at each level   of the BTRIPLEE

framework, and answers are synthesized intelligently, is it possible to
find the complete answer. The next level of the framework to be
discussed in the next chapter, is the level at which the effectiveness of IT
is measured.
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CHAPTER FIVE

1\/IEASURES OF THE
EFFECTIVENESS OF IT

Effectiveness of IT, although well researched (mainly under the label of
"Quality of IT") remains a confusing subject for many business
managers in everyday life. This confusion is at least partly due to the
lack of standard terms or definitions, a lack of generally accepted

quality norms and a proliferation of approaches to discussing the
subjecti. A lot of "quality" might have been put into the IT applications
built in many organizations, including features for extra durability,
serviceability, reliability, and functionality, for which nobody actually
asked, but which was included by the suppliers of IT to "anticipate

possible future needs." But what actually is quality? And what is
effectiveness?

The various definitions of quality have been classified by Garvin2 as
follows:

• Transcendent: quality cannot be defined, "you know what it is,"
• Product based: differences in quality amount to differences in the

quantity of some desired ingredient or attribute,
•    User based: quality is fitness for use,
•   Manufacturer based: quality means conformance to requirements,
•  Value based: quality means best for certain customer conditions.

Apart from the first definition, which is not helpful to deriving
measures of IT effectiveness, this classification system can be used as a
framework to discuss the different perspectives of IT effectiveness.
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The effectiveness of IT should be related first to the role of IT in
supporting and enabling the effective and efficient execution of business

processes and business activities, and to the availability and
characteristics of IT as perceived by the people who use it. These are
the user-based and value-based dimensions of IT effectiveness. The
more technical aspects, which stem from the architectural and
infrastructural requirements of IT supplying functions, comprise the
product-based and manufacturing-based dimensions of IT effectiveness.

In tltis section, the driving factors of IT effectiveness for each of these

categories will be briefly discussed. The appropriate measures for IT
effectiveness will be classified, based on business requirements of three

perspectives:

• Business processes and business activities,
•   Users of IT,
•  IT supply.

5.1 IT effectiveness from a business process and business

activities perspective

Research into the effectiveness of IT has focused predominantly on the
quality attributes of IT, once it is installed and made available to users.

With respect to the effectiveness of IT from a business process and
business activities perspective, however, the first question to answer is
whether IT is available to support business processes at all, and to what
extent.

Techniques to measure IT availability (still) in use today were
developed in the 1970s and 1980s mainly to measure the degree of data
processing coverage of functionally organized business activities3.
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They measure, for each business function:

•   The actual degree of automation, by first reviewing the output of the
function, then estimating the amount of human work that would have
been required to produce that output, and finally, estimating the part
of human labor that has been eliminated by IT,

•    The potential degree of automation, by estimating the maximum

possible elimination of human labor by IT,
• Actual automation as a percentage of potential automation.

The result of this exercise is a picture of the aggregated level of
automation, which is basically a balance sheet of opportunities for
automation of business functions versus the actual degree of automation
throughout the company, broken down into the levels of automation of
each of the business functions. Note that automation in this context only
refers to the elimination of human labor from a business function.

These basic concepts are still valid, albeit that under the realm of
"business process redesign" and "re-engineering", the traditional,
functionally-organized business functions are replaced by business

processes, broken down into business activities. Also, data processing
has been accompanied by an array of other IT capabilities over time.
Both aspects impact measurement issues of the level of automation, so
that they must be discussed briefly here.

Business processes have become the primary organizational axis of
today's organization. In definitional terms, a process is a structured set
of activities, ordered across time and place, with a beginning, an end,
and clearly defined inputs and outputs, as Davenport states#. Davenport,
amongst others, makes a distinction between management processes
(such as performance monitoring, finance management, human resource

management, etc.) and operational processes (such as product creation,
manufacturing, order fulfillment, etc.). There are inherent differences
between characteristics of these types of business processes, their IT
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requirements and, hence, the types of measures of the effectiveness of
IT.

After Anthony5, three types of management processes can be defined:

• Strategic management: processes of deciding the objectives of the
organization, changes in these objectives, the resources used to attain
these objectives, and the policies that govern the acquisition, use, and
disposition of resources. Strategic management processes tend to
focus on highly-unstructured problems involving many variables,

• Management control: processes by which managers assure that
resources are actually obtained and used effectively and efficiently in
the accomplishment of the organization's objectives. Management
control processes tend to encompass many of the company's
operations with the objective of initiating action conforming to the
policies and precedents established in the strategic management
processes,

• Operational control: processes of assuring that specific tasks are
carried out effectively and efficiently. Operational control processes
focus on the supervisory level of management where specific
activities are executed: the operational processes themselves.

Some researchers distinguish two types of operational processes:
production-oriented and innovation-oriented processes6. As I see it,
three types of operational processes exist, namely:

• Production-oriented processes, such as the manufacturing of tangible
goods, are clearly structured around predefined outputs, in
accordance with well-defined rules and procedures and require
relatively limited judgment and decision making. These processes are
typically designed for a high level of repetition and efficiency, and
low defect rates,

• Innovation- or development-oriented processes, such as product
creation, are less structured; goals are less defined or even vague;
activities are carried out in accordance with a set of guiding
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principles rather than strict rules and detailed procedures. Such
processes leave much room for personal creativity. These processes
are aimed at producing high-quality end results; effectiveness is
more important than internal efficiency,

•  Problem solving-oriented processes, such as customer service, are
reasonably structured, although outputs ("a solved problem" or "a
happy customer again") are hardly defined; activities are carried out
in accordance with a set of broadly-defined guiding principles while
the employees involved are empowered to resolve issues fast. These
processes aim at the quick and adequate resolution of problems, so

speed and effectiveness are the main design criteria.

For a specific organization, the stratification of business processes
permits analysis of the extent of IT support of these processes along a
number of dimensions. As mentioned in Chapter 2, apart from data
processing, many types of IT exist today. Wiseman7 distinguishes
strategic information systems from "other" systems; Gremillion and
Pyburn8 distinguish office systems from decision support systems;
McFarlan and McKenney9 distinguish strategic, turnaround, factory and
support IT; Nortoni 0 distinguishes infrastructural, institutional,
professional and physical   IT; and Weill and Olsonil distinguish
strategic, informational, transactional and threshold IT.

Davenport elaborates even further and lists nine types of IT12, each with
the potential to improve the effective and efficient execution of business

processes and business activities. They are:

• Automational: eliminating human labor from a process,
0 Informational: capturing process information for purposes of

management,
• Sequential: changing process sequence, or enabling parallelism,
• Tracking: closely monitoring process status and objects,
• Analytical: improving analysis of information and decision making,
• Geographical: coordinating processes across distances,
• Integrative: coordinating between tasks and processes,
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• Intellectual: capturing and distributing intellectual assets,
• Disintermediating: eliminating intermediaries from processes passing

information.

These main types of IT can be mapped against the different types of
business processes, resulting in a matrix showing the predominant IT
opportunities for each type of process. Figure 5.1 illustrates this matrix.

Figure 5.1: IT Characteristics per Type of Business Process
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Analytical IT          ·4       4                4       4       4
Geographical IT                                    ·         ·        · 
Integrative IT                            1       · 1       .\11       .\11
Intellectual IT  1 4                   4         4         +
Disintermediating IT                        4       4

To further specify opportunities for improved effectiveness and
efficiency of business processes and business activities, and to measure

IT coverage in each business process, a detailed analysis must be made.
Figure 5.2 depicts an example of IT opportunities in the form of a
"normative" portfolio of IT capabilities for each of the key business
processes, as they are defined by Porter's Value Chain13. The picture is
meant to be conceptual rather than exhaustive, and depicts a generic
view of common business processes and IT opportunities of a
manufacturing organization. The model could be used as a basis for the
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drawing of the specific processes for a company interested in
measurement of the effectiveness of IT.

Figure 5.2: Normative IT Application Portfolio
(Manufacturing Example)

Firm Infrastructure
Office automation tools, worldlow management tools, groupware tools, electronic mail,

financial management systems, etc.

Human Resources Management
Human resource information systems, demand-supply and career development modelling

tools, etC.

Technology Development
CAD/CAE, simulation tools, concurrent engineering systems, project management tools, etc.

Procurement
Inventory / production planning systems, vendor evaluation systems, EDI, JIT control

systems, etc.

Inbound
Operations

Outbound Marketing Service
Logistics Logistics & Sales
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historyAnalysis andquality control planning• Materials presentation • Diagnosis
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information planning Order entry Field repairShop floor
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systems • Dialog scripts
• Management Accounts • Managementinformation receivable information

system
• Expense
repons
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administration

• Management
information

As in Figure 5.2, an organization should map its business processes and
analyze the extent of current IT support versus today's IT opportunities.
It goes without saying that some business processes cross organizational
boundaries, so that links to other companies in the business network are
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included in such a mapping exercise. Determination of the degree of IT
coverage in each process by type of IT support would indicate where IT

currently is concentrated as well as the degree of IT coverage in total.

Such an analysis offers a basis for discussion about the value of IT vis-a-

vis company objectives, in conjunction with the distribution of
"monetary" IT efforts as discussed before.

The above described type of quantitative measurement of coverage does

not yet show whether or not existing IT supports users effectively. For

this reason, it is necessary to establish criteria for determining the
effectiveness of IT in supporting the users of IT, and measuring the
degree of success.

5.2 IT effectiveness from a user perspective

Establishing and maintaining high levels of user satisfaction has always
been an important IT effectiveness factor. In the end, it is the user who
determines whether IT is supporting the user role and the execution of
business activities efficiently and effectively. Measuring user satisfaction
is a way to understand users' requirements and needs for effective IT,
by ascertaining the functional characteristics of IT, as well as by
determining the need for user training and user support. In this respect,
it should be noted that user satisfaction comprises two aspects: the user
will only be satisfied if IT can be used easily and if it produces useful
results. Users will only be satisfied if the return on the time they invest
in learning IT capabilities is commensurate with the benefits obtained

from using it.

IT effectiveness criteria, from a users perspective, were defined by
Boehm14 and Gorry and Scott Morton 15, amongst others, more than 20
years ago, as follows:
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•    Reliability of IT applications: degree to which IT applications are
available when needed, output is received according to schedule, and
availability problems are quickly corrected,

•    Reliability of information: degree of correctness and integrity of the
data provided by IT applications, and the degree to which output and

data captured in applications keeps pace with actual events,
•   Accessibility of information: promptness with which information

requested from IT applications is received,
•     Security Of information: degree to which data in applications is

protected from unauthorized access,

•     Ease  of use: simplicity in using IT applications, and the adequacy of
outputs in any form, e.g., screen layouts, report formats, etc.

Since then, many companies changed their business processes
incrementally or more radically and transformed much of the way work
is performed; thus much about the jobs of people has changed. Many
activities have changed or have been repackaged into new, broader roles
for employees. Less complex activities have been eliminated to a great
extent through IT, so that work has become more substantive in terms
of greater emphasis on knowledge and information sharing and a
greater diversity of tasks. Also, downsizing, as the flattening of the
hierarchical organizational structure is called, has removed several

layers of management in a good number of today's organizations, and at
the same time has pushed responsibilities to the operational level.
Employees in today's information-based organizations have become

"empowered," meaning that companies more and more rely on
extensive employee "self-management", as Tomask016 puts it.

Such drastic changes have seriously impacted the role and requirements
of IT, supporting and often enabling "new models of work". These
models and associated effectiveness requirements for IT are illustrated
in Figure 5.3, inspired by Hammeri 7, amongst others.
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Figure 5.3: New Models of Work and IT Effectiveness
Requirements

New Models of Work IT Effectiveness
Requirements

Working on a fast clock High availability, high "intelligence"
• Short cycles, great intensity • Sub-second response times
• Rapid recognition of consequences of • On-line, real-time processing of

actions everything
• Hardly downtime, limited relaxation • Automation of low-value work

Working with an eye on the customer Open-ended, informative
•  Close and intensive customer contact • Access to ubiquitous information bases
• Broad insight in customer requirements • Acces to ubiquitous transaction history
•  Focus on world-class service • Decision support and office automation

aids

Working In the open Workflow-oriented, team-supportive
• Perlormance directly measurable • Automated performance tracking
• Work-in-process clearly visible . Workflow management support
•  Shared work with team members • Groupware support

Working for oneself Flexible, user friendly
• Decision making as well as doing

• Minimizing hassle, reflecting personal

•  Emphasis on results, not on process style

persd
• Easy-to-configure processing

• End-to-end responsibility, limited capabilities
• Consistent foolproof integration of

handsoffs systerns

Working anywhere, anytime Reliable, connective, secure
•  From the office • Information synchronisation all the time
•  At the client, in the field •  Compatibility of tools
•  At home, from a hotel • Easy upload, download and output

facilities

To support these new models of work and thus to enable employee

effectiveness, the IT effectiveness attributes defined more than 20 years
ago are still valid. What is different, is the augmented level of
requirements IT capabilities must meet, albeit along the same
dimensions. Besides, IT effectiveness characteristics are defined for all
available IT capabilities, rather than for individual IT applications.
Reliability characteristics of individual IT applications have been
replaced by reliability characteristics of the whole set of IT capabilities;
reliability of data provided by IT applications and their security
requirements are broadened to the reliability and security characteristics

of complete sets of databases; the degree of accessibility of information
is no longer defined by individual IT applications but rather by the
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whole set of company-wide as well as designated external databases; ease
of use no longer deals with the user-friendliness of individual IT
applications but rather with flexible, yet homogeneous, access to

heterogeneous databases and IT applications, etc.

What is different is the fact that IT applications as such are no longer
the only objects of effectiveness criteria pers€. Hence, the demand for
functional flexibility of easy-to-configure processing and informational
IT capabilities requires effectiveness criteria for modular IT
components and flexible, logical flows of information streams between
application building blocks, customized user interfaces and networked
databases. All together, IT effectiveness criteria have been broadened
from individual IT applications and the data captured in these
applications to include what today is known as the IT infrastructure.

IT effectiveness measurement from a user perspective is focused on the
satisfaction of actual users of IT, as mentioned. These individuals,
however, do not share the same background, nor do they perform the
same business activities all the time, nor do they require the same
information content or processing capabilities of IT. Following Juran's
"quality is the fitness for use - the extent to which the product
successfully serves the purpose   of  the user during usage18",   IT
effectiveness measurement must allow for assessment of IT effectiveness
in relation to actual users' needs. In other words: IT effectiveness

scores, when measured, usually using interval scales, should not always
be a 9 on a scale of 0 to 9, since the requirements stemming from the
users' job might be not higher than, say, a 5. Mathematically expressed,
user satisfaction can be defined as the score for the actual effectiveness
of an IT capability divided by the score for effectiveness that the
specific user really needs to perform his or her work with support of
the given IT capability. Any score lower than 1 demonstrates lower IT
effectiveness than required, everything higher than 1 would mean over-
delivery of IT effectiveness for that specific user and his or her work.
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Appropriate IT effectiveness measures must reflect users' perceptions of
effectiveness rather than that being stated in technical terms. For
example, as explained in PRISM19: "The reliability of an application
should be measured in terms of failures per hundred hours of operation,
rather than in terms of faults per thousand lines of programming code
or per number of Function Points that comprise an IT application. The
flexibility of IT should be specified in terms of the time it takes to

configure a change in functionality or the time it takes to act on a
request to change, say, calculation rules in an IT application, rather than
in terms of the total number of Function Points or programming lines

changed. Defects should be classified by the impact they have on users
rather than by the type of design or coding fault that caused them. Etc."

5.3         IT   effectiveness   from   an IT supply perspective

IT effectiveness from an IT supply perspective stems from operational-
and maintenance-related interests of the people responsible for effective
and efficient IT supply, as well as from overall architectural
requirements, rather than from the usage of IT capabilities by business

people.

Operational aspects

Operations-related effectiveness criteria focus on the ability to support
the day-to-day supply of IT services without problems. They refer to
the ease of operation of IT capabilities, including incident handling,

problem resolution, outages repair, investigation into malfunctioning,
etc., and include aspects of IT infrastructure management, extensively
described by Looijen20 and others.
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Maintenance aspects

Maintenance-related effectiveness criteria characterize the suitability of
IT capabilities for use over time. After Langham21, maintenance-related
criteria are:

•  Maintainability: the ease with which corrective maintenance can be
carried out, influenced by complexity, quality of documentation, etc.
Corrective maintenance relates to the correction of design,
programming, or parameter setting errors. Maintainability of the IT
infrastructure in particular is of the utmost importance to quickly
repair failures and solve availability problems, because a very high
reliability of operation is required,

•   Flexibility: the ease with which perfective and adaptive maintenance
can be done. Perfective maintenance is changing the IT capability to
improve its performance and maintainability; adaptive maintenance
is concerned with enhancing and extending IT to incorporate the
evolving needs of the user and the evolving technological
capabilities,

•  Testability: the ease with which IT can be tested to ensure that it
performs its intended function, and the availability of test data,

•   Re-usability: the extent to which all or parts of the IT capability can
be re-used in other capabilities.

Architectural aspects

Architectural issues deal with important criteria such as ensuring longer
term durability and reliability of IT capabilities, yet offering the
required flexibility to cope with continuous business change and
technological renewal, while at the same time protecting existing IT
investments in IT capabilities as much as possible. Architectural
effectiveness indicators are contingent on requirements specific to an IT
application, a class of IT applications, or the IT infrastructure as a
whole, e.g., some IT capabilities need to obey more stringent security
rules than others because of specific business reasons.
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Architectural effectiveness indicators are22:

• Portability: ease with which an IT capability can be transferred from
one computing environment to another,

•   Connectivity or interoperability: ease with which an IT capability
can be interlinked with other capabilities; linking a workstation-
based spreadsheet with a mainframe database, for example,

• Security: from an IT supply perspective, the extent to which security
and safety requirements can be met effectively and efficiently.

In the case of IT infrastructure, the maintenance-related indicator of
flexibility might be regarded as an architectural indicator as well. Since
an IT infrastructure in the sense of a "core competence" of the business
must be continuously updated and improved to meet changing demands

(as described in Chapter 2) it must be flexible enough to incorporate
emerging new technologies such as extensive communication facilities,
accessibility of distributed databases and smart, software-enabled
workstations. The combination of flexibility and portability
requirements of IT infrastructure is reflected in the increasingly used

term scalability.

Scalability of the IT infrastructure

As the numbers of IT applications, resource requirements, and users
grow, an IT infrastructure should be able to satisfy these increasing
demands on its resources (i.e., should provide scalable performance).
Scalability, according to Berson23, does not mean that an overcapacity
of IT infrastructure components should be bought at extra cost as a
"safety stock" to allow for possible, but currently unknown future
capacity requirements. On the contrary, the IT infrastructure should
satisfy current requirements and, at the same time, be easy to expand. A
less attractive alternative to scalability is replacement of major parts of
the IT infrastructure every time it reaches capacity limits. Much can be
learned from operations management and production control, including
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capacity planning systems and cost accounting systems in the
manufacturing industry24,

According to Berson, the degree of scalability improves when the IT
infrastructure is developed on the basis of emerging open-system
standards, such as defined by Open Software Foundation (OSF) for the
Distributed Computing Environment (DCE), and UNIX International
(UI) who developed standards under the label of Open Network
Computing (ONC). X/Open Ltd. is a third increasingly dominant player
in the open standards arena, predominantly as a certification
organization for standards25. Practically all systems and independent
software vendors belong to both OSF, UI and X/Open organizations.

The ultimate goal of an open computing environment (hence, IT
infrastructure), accommodating open-system standards to support the
users of IT applications throughout the organization and to extend the
infrastructure to other companies in the business network, is to make
truly distributed networks26 possible where:

•   Computing and internal and external information sharing can occur

transparently across networks,
• Information bases, IT applications, resources, functionality and CPU

power can be shared seamlessly throughout the environment,
•   Users will be provided with the greatest possible portability,

interoperability and scalability of applications.

Trade-offs

When evaluating the effectiveness of IT, it must be understood that it is
not always possible to meet all effectiveness requirements of both users
and IT supply. There are two main reasons for this. First, a high level
of effectiveness in one factor may imply a low level of effectiveness in
other factors. For example, a high level of security might impact the
ease of use and the ease of connectivity, and vice versa. Second, trade-
offs have to be made between high-effectiveness levels and the
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associated costs to attain and maintain them. The choice will depend on
many factors, such as number of internal and external users of the IT
application; degree of business dependency on the IT application or its
mission criticality; costs to realize a desired level of an effectiveness
criterion; and the nature of the IT application in question, for example:

•   IT applications with a long life, and IT infrastructural capabilities in
particular, require high levels of maintainability, flexibility and
portability,

• Publicly accessed IT capabilities require high levels of reliability of
operation, security and ease of use,

•   IT capabilities that can cause damage to property or lives if they go
wrong require high levels of reliability of information and
testability,

•   IT capabilities based on advanced technology or on technology
supplied by suppliers facing continuity problems require high levels
of portability.

5.4 Conclusion

The effectiveness of IT is related firstly to the role of IT in supporting
and enabling the effective and efficient execution of business processes
and business activities. Secondly, it is related to the availability and
characteristics of IT as perceived by the people who use it. Thirdly,
effectiveness of IT is related to more technical aspects, stemming from
architectural and infrastructural requirements, as well as from the
people who support and supply IT. Therefore, IT effectiveness
measures are based on the requirements of three perspectives:

•  Business processes and business activities: IT coverage can be

measured for each business process and business activity, including
the links to other companies in the business network, by mapping
different types of IT against the management and operational
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processes and activities. This results in the measure actual application
of IT as a percentage of potential application of IT.

•  Users Of IT: reliability of IT applications,  reliability  of
information, accessibility of information, security of information,
and ease Of use are the categories of measures to determine user
satisfaction with IT, which in turn should enable overall effectiveness
of users.

•    IT supply: operations-related effectiveness measures focus on ease

of operation of IT capabilities (incident handling, problem
resolution, outages repair, investigation into malfunctioning, etc.);
maintenance-related effectiveness measures refer to maintainability
(complexity, quality of documentation, etc.), flexibility, testability,
and re-usability; architectural effectiveness is measured in
portability, connectivity, and security (the combination of flexibility
and portability of the IT infrastructure is reflected in the term
scalability).

An overview of the classes of IT effectiveness measures in the context
of the BTRIPLEE framework is given in Figure 5.4, complemented by
examples of appropriate measures, derived from current literature on
the subject.
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Figure 5.4: Measures of IT Effectiveness
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Business IT coverage of management      Per type of IT: actual application of

processes and activities IT as % of potentialProcesses and
Business IT coverage of operational Per type of IT: actual application of
Activities processes and activities IT as % of potential

Reliability of IT applications Mean time between failures,
Mean time to repair

Reliability of Information Correct data as % of total data
available

Users of IT Accessibility of Information Mean response time, batch
turnaround time

Security of Information Number of secured data sets as %
of total

Ease of use User-friendliness, rated on a ratio
scale

Operational criteria, e.g. Number of outages, file• Handling recoverages, incidents, etc. per• Problem solving month; ease of operation, rated on
• Outages repair a ratio scale; mean time to repair

outages
Maintenance related criteria: Mean effort / time to repair / adapt /

IT Architecture • Maintainability test; number of reused components
and

•
Flexibility as % of total; quality of• Testability documentation rated on a ratioIT Supply . Reusability scale

Architectural criteria: Mean time / effort to transfer IT
• Portability components, to connect IT
• Connectivity components; number of IT
• Security components not adhering to
• Scalability standards as % of total, secured

data sets of % of total
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CHAPTER SIX

1\/IEASURES OF THE EFFECTIVENESS
AND EFFICIENCY OF IT SUPPLY

As discussed in Chapter 2, IT supply can be structured and organized in
many different ways. IT supply activities can be positioned where
business planning takes place (often in business units) or in shared
service supply units. Three types of IT supply activities are
distinguished:

•   Managing the IT infrastructure and operations can take place at the
business unit level, but because of the benefits of economies-of-scale
and easier corporate control of architectural standardization and
consistency, many organizations opt for sharing these activities. In
that case, a central service unit or an outside IT supplier acts as
service provider to the business units,

•  Developing, implementing and maintaining IT applications might
also take place at the business level, or are performed by a central,
shared service provider, or by outside suppliers, or by a mix of all
three options. Although applications development might actually be
executed at physically-distributed locations close to the business (and
future users), development and maintenance activities still can be
managed centrally by a service provider,

•    Supporting  IT users can be performed either as a devolved activity
to business units or as shared service provision.

The majority of companies, in both the US and Europe, have adopted
some kind of federal IT management structure. The federal IT
management structure features devolved responsibility for IT to
business units; the development of IT architectures for the business unit
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and derivation of business unit IT plans is an activity of each business
unit. However, some form of corporate functional leadership for IT
strategy and guidance of business units is held centralized to enable

group-wide coherence in corporate information systems (e.g., financial
reporting), data, computers, networks, operating software, etc. This is
essential for internal coordination and communication within the
business and, increasingly, with suppliers and customers. Corporate
standards ensure this coherence and prevent technology from becoming
a constraint on organizational change. Also in this structure, the
promotion of innovative use of IT and research into new, emerging
technologies is often held centralized because of its corporate and
strategic importance and benefits of economies-of-scale and -expertise.
This federal IT management structure leads to six sets of interrelated,
corporate IT management and supply activities, as depicted in Figure
6.1.

Both the functional leadership and guidance function, and the promotion
of innovative use of IT, are regarded as IT management rather than IT
supply activities; they are therefore not included in the further
discussion.

The supply of shared, central IT services can be organized in different
ways. In principle, companies choose from a range of six options, listed
here in increasing order of competitivenessi :

• In-house service unit, as a sole supplier and working only for the
business,

• In-house service unit, chartered to seek external business,
•  Partnership with external service supplier,
• Joint venture with external service supplier,
•  In-house unit transferred to outsourcing supplier,
•   All IT services purchased competitively from external suppliers.
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Figure 6.1: Corporate IT Management and Supply Activities
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As the level of competitiveness of IT supply increases, IT suppliers

(including those in-house) are more often asked to demonstrate and
quantify their performance levels, increasingly through benchmarking
against other IT suppliers and including direct competitors. Unless the
in-house unit can provide a better and cheaper service, IT services
might be outsourced to external IT suppliers.

In any case, the challenge in managing the supply of IT services is to put
in place the practices to run IT supply as a business. These practices
must be aimed at maximizing customer value, operational excellence,
innovation and shareholder value: the four perspectives of the Balanced
Scorecard concept of Kaplan and Norton distinguishing customer,
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internal, innovation and learning, and financial perspectives
respectively.

A Balanced Scorecard will be developed for the three IT supply

processes. The process view is taken because processes can be measured
and compared independently from the organization of activities. On top
of that, to address the measurement issues of IT supply as a business, the
three IT supply processes of IT infrastructure and operations

management, IT development and maintenance management, and client
support, must be complemented by two additional Scorecards. These are

a Scorecard for "marketing and sales" activities (called "Account
Management") which are, as in any business, critical to survival; and a
Scorecard for the aggregate management level of IT supply (IT supply

management). Appropriate performance measures will be attached to
these five Scorecards to determine the effectiveness and efficiency levels
of IT supply as a whole:

•   IT Supply Management,
• Account Management,
•   IT Development Management,
•  IT Infrastructure Management,
• Client Support.

This will complete the third and final layer of the BTRIPLEE framework.

6.1 Measures of IT Supply Management

The concept of running IT supply as a business means adopting the
practices a professional service organization must use to be competitive
and to survive. The concept does not only apply to commercial
organizations. In particular it applies to in-house service centers (not-
for-profit, but no loss) and profit centers (expected to make a profit).
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As Maister confirms, a professional service firm must focus on
"outstanding client service, professional satisfaction for employees and
financial success" if it is to survive2. With the help of the Balance
Scorecard concept, we have added the future orientation to these three
goals by including innovation and learning. The management of IT
supply as a professional service firm requires a delicate balancing act
between the demands of the client marketplace, the realities of the
people marketplace (the market for staff), the organizations' economic
ambitions, and the sustainability of all these aspects in the future. The
consequence of the concept of running IT supply as a professional
business and adopting appropriate professional practices is therefore to
focus on the answers to four simple questions, related to the
measurement of overall performance of IT supply at the management
level:

•   Is IT supply effective ? (customer perspective),
•   Is IT supply efficient ? (ultimately the customer and shareholder

perspective, initially the internal perspective),
•   Will the IT supplier maintain its full potential in the future?

(innovation and learning perspective),
•   Does IT supply deliver shareholder value ? (financial perspective).

The first question, "Is IT supply effective" asks whether IT supply is
focused on doing the right things. Answers to this question may be
found by measuring the extent to which pre-defined goals, derived from
customer expectations, are realized. These goals are not stable but
constantly evolving, as customers become more IT literate and more
experienced in applying IT. Also, customer expectations rise as a result
of comparisons with competitive and IT products and services, such as
standard software packages, popular off-the-shelf plug-and-play PC
tools, and outsourcing services.

The second question, '7s IT supply efficient" asks whether IT supply is
focused on doing the right things right. Answers to this question may
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firstly be found by investigating overall IT supply-efficiency factors
such as3:

•  Too much bureaucracy, measured by the number of management
layers in place,

•  Too much overhead, measured by the amount of indirect IT supply
activities in relation to direct activities. Overhead might be reduced

by combining, for example, accounting activities performed in each
IT supply process into one single accounting function,

•  Redundancy of similar activities performed in different IT supply
processes, e.g. customer service performed in each IT supply process
might be more efficient in a combined customer-service function
representing all IT supply processes.

Secondly, answers to the efficiency question may be found by looking at
the efficiency indicators of each of the IT supply processes of IT
infrastructure management, IT development management, and client
support. The answer is derived from the measures included in the
related Scorecards of IT supply, ideally supported by external
comparisons (benchmarks) and historical trends.

The third question, "Will IT supply maintain its full potential in the
future" asks whether the IT supplier is doing as well as it possibly can to
stay current with new developments so that its full potential will be
maintained. Answers also come from selected performance indicators,
aimed at the innovative capability of IT supply, and are derived from
the Scorecards of the remaining IT supply processes and supported by
external comparisons and historical trends.

The overall level of innovation of IT supply is an important
performance criterion to determine the overall value of IT to an
organization. Sethi, Hwang and Pegels4, who took a detailed look at the
ranking criteria and the overall effectiveness index developed by
Computerworld, found strong positive relations between IT budget
spent on IT staff, IT staff training, IT equipment value, and an
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organization's economic performance. They found that the more
successful companies, measured by financial performance, have newer,
more current technology and spend greater amounts on staff salaries
and other benefits, and staff training. It can be reasoned that managing
more state-of-the-art technology requires employees with higher
qualifications and more experience, and therefore, employee salaries are
higher. Alternatively, staff costs may be higher just because the
management and maintenance of more current and up-to-date equipment
requires a larger (or more expensive) staff.

The answer to the final question, 'Does IT supply deliver shareholder
value" relates to whether IT supply is in financial control, and, if
appropriate, whether IT supply is profitable. Answers to the financial
control question deal with the budget versus realization relationship,
etc., while answers on the financial health question come from the
performance indicators that are commonly used to measure the health of
any business, such as profit as a percentage of turnover, profit per
employee, ROS, ROA, etc.

For IT supply management, the four stated questions offer a
straightforward way to organize and rationalize the variety of otherwise
disconnected indicators available, resulting in a Balanced Scorecard for
IT supply management. Measurement, focused on the overall
performance of IT supply, is an important approach to improving and
safeguarding its performance. Measures themselves are, hopefully, the
essential signs that IT supply is in good shape and likely to remain so.

The appropriate measures to be used should be derived from pre-
defined goals, to be determined through the use of Service Level
Agreements, through external comparisons (benchmarks), or by
applying the framework of Figure 6.2.

This framework is based on ideas derived from the Goal-Question-
Metric framework of Basili and Rombachs for systems development, the
thinking of Von Simson6 on centralization and decentralization of IT
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services supply, and the work of Hamilton and Chervany7 on efficiency-
orientation versus effectiveness-orientation.

It can be used to derive a mission and role(s) of IT supply by
elaborating on the answers to two basic questions:

•   What are the services required by our customers, ranging from
"basic" to "advanced" ?

•   How close is the customer relationship, ranging from "distant" to
"close" ?

Figure 6.2: Positioning the IT Supplier
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The answers to these two questions lead to four possible service /
customer relationship combinations:

•    Basic service, distant customer: \he IT supplier is regarded as an IT
services and facilities supplier, delivering commodity services that
are not discriminating by any standard, while fierce competition
might exist from other suppliers,

•  Basic service, close customer: the IT supplier is regarded as a
"faithful servant", always helping wherever possible. Delivering
reliable data center services and maintaining large corporate
information systems are generally the most important parts of the
total service, often offered as an internal supplier,

• Advanced service, dismnt customer: the IT supplier is seen as a high-

quality consultant and supplier of state-of-the art IT services, able to
draw from well-respected internal or external centers of expertise,
but sometimes living in an "ivory tower",

•  Advanced service, close customer: the IT supplier performs as a
business partner: designing, building, integrating, operating and
supporting IT applications and an IT infrastructure that meet the
highest professional and business standards, and which are fully
aligned with the company's requirements.

Which measures should be selected in a specific situation is contingent
on the mission and roles of the IT supplier at hand. For instance, if the
IT supplier is supposed to take on a "John Average" role, relatively
more measures of the internal perspective and the financial perspective
would be included. On the other hand, if the IT supplier is expected to
play predominantly the "Business Partner" role, measures of the
customer perspective and the innovation and learning perspective must
dominate. Appendix B introduces a menu of appropriate measures in the
form of Scorecards, reflecting the customer perspective, the internal
perspective, the innovation and learning perspective, and the financial
perspective, respectively.
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6.2        Measures of Account Management

Account management becomes increasingly important in today's IT
supply organizations. Many internal IT suppliers might not have
achieved the best relationship with their clients in the past, and as a
result, there is a danger that the traditional, internal IT organization is
squeezed out of existence. For the sake of survival, both internal and
external IT suppliers must market their products and services
aggressively, since IT users have become more demanding, more IT
aware, and more self-sufficient, while competition from various other
suppliers is fierce.

IT suppliers, especially the internal ones, can no longer afford to keep a
low (corporate) profile. The IT supplier must work hard to stay
involved and help align IT for maximum usage and value throughout
the organization. It should be the aim of account management to
establish top-class customer relationships and to make sure that
customers are satisfied and remain so. The primary purpose of account
management is therefore to maintain and improve external relations.
Adequate measures are therefore predominantly found in the area of
customer orientation, above the other three perspectives of the Balanced
Scorecard.

To define the measures of success in account management, the question
arises "What constitutes good account management ?" One might think
that the successful application of the ingredients of the traditional
marketing mix (Product, Price, Promotion and Place) should reflect
good account management. Kotler8, however, believes an account
manager should master the "marketing concept" - determining the needs
and wants of target markets and delivering the desired satisfactions
more effectively and efficiently than competitors. He confirms the
importance of the four marketing Ps, but places them in the context of
customer requirements and competitive pressure. Lauterborn goes
further, rejecting the traditional marketing mix9: he claims the four Ps
are obsolete and replaces them by four Cs. Product is replaced by
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Customer wants and needs; Price is replaced by Cost to satisfy those
needs (drawing on the notion that full life-cycle cost of ownership is
more significant than initial acquisition price); Place is replaced by
Convenience to buy; and Promotion is replaced by Communication.

The ability to apply the four marketing Cs are key success factors for
account management. Ouellette adds to these generic marketing skills a
set of marketing skills for IT servicesio: an IT account manager needs

technical, business, and interpersonal skill sets. Technical skills are the
knowledge of the IT that the IT supplier brings to the job. In addition,
the account manager must understand the evolution of this technology.
Business skills encompass an understanding of business fundamentals,
both a knowledge of the specific organization and an awareness of
trends in the organization's industry. Interpersonal skills involve the
ability to interact well with other people in both one-on-one and group
situations, and, above all, the ability to listen.

Listening to customers and arriving at customer-oriented performance
measures means introducing and supporting instruments such as
customer satisfaction surveys, focus group discussions, personal
interviews and detailed case study examination. Different groups of IT
users, such as senior management, middle management and operational
employees, require different measurement instruments and approaches.
Because the satisfaction of senior management is so important, and
because the satisfaction issues involved may be complex, the most
appropriate means for this "survey" might be a personal interview. The
focus group approach can be used for a small number of key users and
user managers, who are more likely to have complex opinions about IT
services that cannot easily be expressed by answering a questionnaire.
The concept of focus groups is familiar in, for example, the software
packages industry; focus groups discuss and criticize the quality of the
delivery of specific IT services.

Written questionnaires are usually the appropriate tool for middle
management and operational users of IT to measure customer
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satisfaction. While the customer is probably not always right, his or her
opinion is always important. It is also important to understand how the

components of customer satisfaction change over time. There may even
be seasonal elements in customer satisfaction, which for example could
indicate service problems during vacation periods, or at the closing of
the fiscal year.

The number of complaints, incidents, even compliments about

operational services are, if well-registered, a good source of
information. Other information that account managers gather could
supplement or confirm findings from direct satisfaction measures,

including indirect indicators of customer (dis)satisfaction, such as the
number of IT personnel hired by other functions within the
organization, or the level of payments to outside IT service vendors

(this measure also reflects market share of the IT supplier, which

indirectly might be an indicator of customer satisfaction).

Through these instruments, account managers gather the information
they need to analyze customer satisfaction and to provide feedback to
the responsible managers of IT development, IT infrastructure and
client support, to optimize customer satisfaction. Following up the
measurement of customer satisfaction and customer service levels with
measurements of market share and competitive positioning, a perceptive
effectiveness assessment approach emerges.

Account managers also help customers make buying decisions, and often
they close contracts. TO improve the financial performance of the IT
supplier, measured by indicators of the financial perspective of the
Balanced Scorecard, account management is held responsible for
increasing revenues. To increase revenues, account managers can decide
to either sell the same amount of units of service at higher prices, or sell
more units of existing services at the same selling price, or sell
additional services. The IT supplier can only obtain high prices,
however, if the IT service has unique features, since commodity IT
services are, as any other commodity product, in most cases subject to
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fierce competition, selling price erosion, and small profit margins. Of
course, selling more units of existing services at the same selling price,
and selling additional services, require a market of buyers, either within
the organization or outside.

In Appendix B, a menu of appropriate measures of account management
is introduced in the shape of Scorecards. It is only natural that there is
some overlap with the aggregate IT Supply Management Scorecards,
since IT supply management is in the end also responsible for customer
satisfaction and commercial success. Specific customer-oriented
measures for each of the three IT supply processes of IT development
management, IT infrastructure management, and Client support, which
complement the account management measures, are discussed below.

6.3 Measures of IT Development Management

Although a lot has been done in the past to optimize performance levels
of IT system development and maintenance activities, both through
research and practical application, there is still plenty of room for
improvementll,12  in most organizations. The concept of running  IT
supply as a professional business is equally valid for IT development
and maintenance activities; again, finding adequate measures of the
customer perspective, the internal perspective, the innovation and
learning perspective, and the financial perspective must be guided by
first reviewing the expectations of IT development and maintenance in a
particular situation. Answers to performance questions may be found by
measuring to which extent pre-defined goals, derived from customer

expectations, are realized. Goals might be set through the elaboration of
expected roles of IT development and maintenance according to the
framework illustrated in Figure 6.3, and the derivation of the
appropriate measures to determine IT development and maintenance
effectiveness, efficiency, innovation, and financial control.
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Figure 6.3: Roles of IT Development and Maintenance
Functions
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Figure 6.3 illustrates the spectrum of development and maintenance
roles. In this figure, the Y-axis represents the difference in focus
between effectiveness and efficiency, often embedded in the culture of
the organization, as Hamilton and Chervany have indicated13, while the
X-axis shows the scale of the different skill sets required to bring
results.

For IT developers whose role it is to mainly focus on the efficient
delivery and maintenance of large-scale IT applications, the majority of
appropriate performance measures are to be found in the internal
perspective and customer perspective Scorecards. If the role of IT
developers is expected to be found in the upper right quadrant, the
majority of appropriate performance measures are obviously to be
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found in the customer perspective and innovation and learning
Scorecards.

Development and maintenance Of large-scale systems

In the lower-left quadrant of the matrix are traditional, activity-oriented
approaches to application development and maintenance, appropriate for
the development of large applications. For projects focused on the
development of new IT, or the redevelopment of existing IT, the IT
developer typically estimates the resources required to develop the
necessary functionality and to implement the application, and estimates
the corresponding costs. For the IT in place, often first installed years

ago, IT development effort is directed at maintenance or enhancements,
to keep this IT technologically current and aligned with the changing
needs of the business.

For such activities, the effectiveness of IT development can be measured

using indicators related to three principal categories of requirements:

•   Responsiveness to customers' and business needs: the IT supplier
must be able to deliver reliable and user-friendly applications that
correspond to the business and customers' needs, before plans and

requirements change. The IT supplier must also be able to maintain
these applications and act upon change requests when needed. This
means that the IT supplier must be able to react quickly which, in
turn, means setting resource priorities and managing staff
effectively. The IT supplier must also meet professional quality
standards in terms of user friendliness of delivered IT applications
and "zero defect" software.

•   Effective and reliable project management: effective management of
development projects and maintenance activities means identifying
and agreeing on requirements specifications as precisely as possible
at the outset, often restricting the size of a project, following a
clearly defined and agreed upon development methodology, and
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applying effective project management. Effective project
management means setting target dates and costs before work begins,
and delivering accordingly.

•   Adherence to IT architecture standards: a further effectiveness factor
deals with satisfying the need to use and share consistent information
amongst multifunctional and company-wide business processes. This
means adhering to corporate standards for data, user interfaces,
report formats, infrastructural components, etc.

The elliciency of development and maintenance activities relates to "the
extent to which effective IT is supplied at minimum costs", as
previously defined. To derive appropriate measures of "effective IT"
and "minimum costs," we need to take a closer look at both.

In the context of IT development and maintenance, "effective IT"
supplied by developing and maintaining a system could be represented
by the total number of lines of code (LOC) created, tested, and
maintained 14. However, much work is carried out in IT development
and maintenance projects which is not directly concerned with the
creation or testing of code, such as specification, design, documentation,
and project management; these activities have their own kinds of
product which are all vital to the success of the project. Measuring these
items in some appropriate way is certainly feasible, but it would be very
difficult then to produce a readily-understood single measure of the
amount of work, taking all of these diverse kinds of products into
account. Instead, the measure LOC is generally used as a "surrogate
measure" representing the total amount of work carried out on the

project.

When using LOC as a measure, consistency is vital; many LOC
definitions have been cited (Jones 15 lists 12), and inconsistent use of
definitions can be very misleading about the size of products and, hence,
about the levels of efficiency achieved.
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LOC was the popular measure of size in the 1970s and 1980s. A more
useful and now more popular perspective on size, Function Point
Analysis (FPA), is concerned with the delivery of useful function to
users; that is, the focus is on the utility of the delivered system, rather
than on the amount of code which had to be written to create the system.
FPA provides the best available solution to the problem of measuring
the potential utility of an IT application to the user16; actual utility
depends on what the user does with the system, as well as on the
capability of the system. Albrecht specifically designed Function Points
to give an implementation-independent view of system size17, and
subsequent developments of Function Points, such as Symons' Mark II
Function Points 18, have preserved this property. When considering
efficiency, the number of Function Points is used as a surrogate measure
for the utility to the user, in the same way that LOC is used as a
surrogate for useful work performed by the developer. Although a
number of slightly different approaches to Function Point Analysis have
been introduced over the years by different organizations (IFPUG,
NEFPUG, MARK II, and others), Function Points are generally
accepted as a better size measure than LOC. FPA has become quite
popular during the 1990s.

Staff months of effort (or its monetary equivalent), the predominant
cost involved, is used as a measurement of the energy expended, the
"cost or effort" part of the definition of efficiency. Once more, a
consistent approach to this definition is vital, as there are many
opportunities for error.

Another efficiency measure for development, called the Productivity
Index (PI) is used by Putnam's SLIM (Software LIfe cycle
Management) model 19 based on a mathematical, non-linear relationship
between the size of a project and the time and effort needed to complete
it. The PI is used together with the Manpower Build-up Index (MBI), a
mathematical calculation which allows for time pressure effects when
measuring efficiency. The use of both, however, is not widespread, so
efficiency can be best expressed in the number of Function Points
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produced per staff month. For the measurement of maintenance
efficiency, this translates to the number of Function Points maintained
or modified per staff month.

Finally, complementary and commonly-used efficiency measures for
maintenance activities are the number of staff months spent on
maintenance as a percentage of the cumulative staff months available for
development (or costs of maintenance as a percentage of total
development costs), or the costs of maintenance as a percentage of total
costs of operations.

It is also important to measure how efficiency is achieved. This entails
measurement of such factors as the way in which work is organized
(e.g., size of team and span of communication), skills (e.g., knowledge
and experience levels), and methods, techniques and tools (e.g., which
are used and degree of appropriateness). By analyzing data concerning
such factors, it is possible to measure their effect on performance, as
has been described by Jones20 in a detailed fashion, and by Humphrey21,
who takes a more conceptual view describing different maturity levels
of the software engineering process, ultimately leading to what some
call "the software factory approach."

Rapid Application Development, package implementation and
business consultancy

Returning to the matrix of Figure 6.3, the upper-right quadrant depicts
results-oriented IT supply approaches that reflect the need for the IT
supplier to develop IT capabilities much more quickly compared to the
IT in the lower-left quadrant. Due to strategic business requirements
and driven by competition, modern themes of business process redesign
and business network redesign rely heavily on (new) IT and fast
alignment of business activities and IT capabilities. Because it is crucial
to drastically reduce the time to develop new IT applications, as well as
development costs, companies adopt contemporary approaches such as
Rapid Application Development (RAD)22,23
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RAD is a development approach that incorporates state-of-the-art:

• Development techniques, such as re-use of intermediate and final
development deliverables24, object orientation, prototyping25,

• Development tools, such as repository-based I-CASE tools,
• Project management approaches, such as time-boxed project

management.

RAD features joint development teams, with members drawn from both
IT development staff and affected business processes, to establish the
specifications of new IT applications in JAD (Joint Application Design)
sessions26. Prototypes are then developed so that IT requirements can be
quickly tested, changed, and accepted by the business; much faster than
otherwise. Although prototypes may have to be discarded, they also
might form iterative versions, known as evolutionary prototypes of
final systems.

Another approach to drastically reduce the time to develop new IT
applications, as well as to reduce development costs, is to buy
functionality (in fact, Function Points) in the form of a ready-to-use
application package, delivering a large amount of "useful work" at once.
While a good deal of today's IT applications still needs to be custom
developed, packaged software is used increasingly, often leading to
changes of business processes. The established software packages to
support business functions such as financial management, human
resources management, etc., which have been around for some decades

already, are not the only popular ones. Modern, integrated "application
platforms" such as the SAP offering are considered more and more
often to support key business processes because of their infrastructural
and integrating character, their broad range of functionality, their
flexible capabilities to tailor functionality to meet specific business
requirements, and their relatively low cost of acquisition and
maintenance27. Packages will nearly always prove to be a better
investment, provided they meet the essential requirements, since they
are not only less expensive to acquire and maintain, but also because
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they can be implemented more quickly so that its benefits can be
achieved earlier.

IT supply, and especially IT development staff, can help select and

implement packaged software. This can be extended by providing
broader consultancy services to the business and thus contributing to
business change, by leveraging skills and experiences such as insight into
technology and its potential business impact, business process

knowledge, a thorough understanding of business rules already encoded
in information systems, and experience and realism in large-scale
implementation and business change.

Appropriate classes of measures for IT development activities of the
upper right quadrant come from three principal categories of
requirements:

• Business process knowledge: the ability to understand how the
business works in terms of flow of business processes and their
structure, and the analytical skills to find out how the business could
work better.

•    Understanding and application of state-of-the-art IT: the insight into
modern IT applications and their potential impact on the business,
since IT applications are often built on top of, and integrated with,

existing business function-supporting systems. IT development staff
should be able to determine the adequate IT support for newly

designed business processes and be able to build prototype
applications for experimentation and demonstration.

• Rapid Application Development: prototyping techniques, Joint
Application Design (JAD) techniques, evolutionary development
methods, time-boxed project management, etc., have to be mastered
to be effective as an IT supplier.
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•  Effective communication and team work: joint development teams
penetrate existing functional boundaries and question functional
responsibilities. Business process and business network redesign raise
further issues such as the re-arrangement of responsibilities and the
improvement of the quality of interfaces between organizational
units. These are all issues that have to be dealt with when functional
barriers, in place for long periods of time, are removed. Team
skills, leadership, persistence, communication and interpersonal
relations skills are crucial to working constructively in multi-
disciplinary teams and to delivering results.

As the need for more results-oriented approaches to development and
maintenance clearly exists, as opposed to the activity-oriented
approaches of the 1970s and 198Os, as Rijsenbrij28 and others indicate,
the tendency in many development organizations is to move from the
lower-left quadrant to the upper-right corner of the matrix illustrated in
Figure 6.3. This has, of course, implications for skills to be developed
and measures to be selected. However, most IT development
organizations perform many of the indicated activities concurrently, and
therefore need to live with quite a broad range of measures. These
measures, as a menu of possibilities to choose from, appear in Appendix
B in the form of Scorecards.

6.4        Measures   of IT Infrastructure Management

Measurement of computer operations efficiency and data
communications efficiency has the longest tradition of all five IT supply

processes. Most organizations have long-term experience with formal
measurement of data center operations, communications management
and related functions, often as an internal asset management tool
providing voluminous reports of operating statistics. Technical
measures such as CPU and DASD utilization, response time, and system
availability are provided by the computers' accounting systems and
sometimes used for external publication as well.
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A traditional, yet very important aspect of infrastructure management is

efficiency, mainly because of the large part of the IT budget consumed

by infrastructure. Alike IT development (see Figure 6.3), however,
infrastructure management may cover a broad spectrum of roles and
required skills, as is depicted in Figure 6.4, and related performance
measures, as will be discussed.

Figure 6.4: Roles of IT Infrastructure Management Functions
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One of the conclusions of a recent study of the US Department of
Defense's Center for Information Management29 indicates, a data
center's efficiency is mainly a function of its application portfolio. As a
general rule, the study revealed, the newer the application portfolio, the
more efficient the data center. Efficiency is also highly correlated with
the size Of the data center. Larger data centers can realize greater
economies of scale and bigger payoffs from automation, particularly the
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use of hardware and software data center automation products. The
study identified six "keys to success" for efficiency:

•   Use economies of scale to reduce hardware and software costs,
•   Locate in a low-cost geographic area to reduce facility and staff

Costs,
• Implement formal capacity planning and increase hardware

utilization,
• Establish standards and procedures to achieve a high degree of

automation,
•   Optimize work flows to eliminate or reduce physical movement of

items into and out of the data center and between work stations
within the data center,

• Implement organizational changes to promote quality, efficiency and
defect prevention.

Paans30 adds an important efficiency-improvement factor for many data
centers: "Stick to only the core data center activities aimed at the
delivery of a reliable IT infrastructure to operate information systems
and data communication networks; eliminate all other ballast." From a
theoretical point of view, this is of course a "motherhood and apple pie"
statement, but Paans demonstrates the value of his advice by comparing
actual data center staffing profiles with a best practice model, showing
many inefficiencies that have "creeped" into many of today's data
centers.

The evolution of infrastructure management measurement might offer
lessons to be applied to the measurement of other IT supply activities. In
particular, experience in data center measurement contains lessons
regarding the different viewpoints from which measurements are taken
(hence, the Balanced Scorecard) and the effective communication of
measurement results. PRISM research31 describes a historical
progression in three stages of measurement of IT infrastructure
management to periodically assess its effectiveness and efficiency. This
progression is consistent with the different roles and required skills of
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Figure 6.4, and associated perspectives of the Balanced Scorecard, as
follows:

• First stage, the internal perspective,
• Second stage, the customer perspective,
• Third stage, the innovation and learning, and financial perspectives.

However, to evaluate the effectiveness and efficiency of IT
infrastructure management, and to conduct specific, ad-hoc studies, all

perspectives have to be taken into account.

First stage of IT infrastructure measurement

In the first stage, IT suppliers begin to collect internal measures on data
center operations. There are no real difficulties in measuring the

performance of operations for purposes of internal management.
Especially in large mainframe environments, where the investment is

greatest and the need for efficiencies most pronounced, IT suppliers
have tools and techniques for monitoring, tuning, and troubleshooting
not only hardware, but also software, communications networks,
operations procedures, and everyday support services32. There is
usually plenty of local history for comparison and trend analysis; in
most large mainframe environments, there are software tools for
performance monitoring and feedback, including a growing array of
tools for communications management; there are external benchmarks
against which to measure, often provided by hardware vendors; and
operations measurement is largely automated, with technology

monitoring and, increasingly, automatic fine-tuning.

There may exist two exceptions to this generally positive state of affairs
in internal operations measurement:

•  The most technically-sophisticated and people-intensive functions
within operations, systems programming and technology planning,
resist routine measurement because of the variety and unpredictable
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nature of the tasks involved, and because they have little or no
understanding of the broader perspective of measurement. These
functions are more difficult to evaluate objectively, and an
assessment of efficiency and effectiveness is based on management
experience, observation, and intuition about what constitutes good
performance33.

• Extensive hardware monitoring facilities are not available in some
environments, especially the non-mainframe, such as client-server
environments. The relatively lower cost base of the IT supply side
removes much of the imperative to fine-tune and maximize
utilization. It is widely accepted that in the modern client-server
environments, the majority of costs to manage these types of
environments are increasingly found on the user side34.

In this first stage, the IT supplier has been less successful measuring

operations for purposes of external audiences (the customer perspective
of the Balanced Scorecard), often because the measures reported to
users recycle highly technical data appropriate for internal use only.
Users often find that these technical performance statistics misrepresent
their own experience with the service of the IT supplier. For example,
the IT supplier publishes an average system availability for the month of
99 percent; however, the one percent occurs during the last day of the
month when Finance is trying to close the books.

Second stage Of IT infrastructure measurement

In the second stage, performance measurement reports results in terms
more meaningful to management and users, hence the correlation to the
customer perspective of the Balanced Scorecard. Measures assume the
perspective of the business looking for service, not the machine
providing it. This shift in measurement is often prompted by the
realization that the statistical reports are not only not read, but also fail
to improve the communications and relationships with management and
users. The explicit purpose of a more business-oriented set of
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performance measures is to understand and respond to what constitutes
good performance in the eyes of management and users. In this stage,

performance measurement takes the form of a series of key indicators
and of formal service level agreements (SLAs) negotiated with business

management.

Business-oriented performance measures adopt the viewpoint and
language of the business requiring service from the IT supplier. Many
business-oriented measures are simply extensions of measures taken for
purposes of internal management. They are distinguished from internal
performance measures by two characteristics:

• They take an internal measure but reverse the viewpoint. For
example, a common internal performance measure is average
availability of the CPU. A corresponding business-oriented measure
is the availability of a specific IT application or Local Area
Network, perhaps linked to prime-time usage schedules. Similarly,
the internal measure of batch job success rate corresponds to the
business-oriented measure of on-time availability of key output.
Similarly, response time becomes an external measure when
measured at the terminal rather than within the CPU. Many such
internal measures have business-oriented counterparts, discovered by
asking how much the activity being measured matters to the user.

•  They track discrete, user-visible events rather than averages over
time. What sticks in the user's mind is not the long-term
performance level, but rather the most recent problem and how it
was resolved. Instead of publishing average availability for a month,
a business-oriented approach tracks how many times the system was
unavailable, how long the interruptions lasted, and how many users
were affected. Similarly, more meaningful than average response
time is a count of how often response time exceeded a predetermined
threshold level. Business-oriented measures also track unusual
events, how they were resolved, and how responsive technical
support people were in the resolution. This leads to the simple but
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informative aggregate performance measure "perfect days" -
tracking how often absolutely nothing unusual or disruptive
occurred.

Third stage Of IT infrastructure measurement

In the third stage, corresponding to the innovation and learning and
financial perspectives, organizations only report operations
performance annually, showing how formal SLAs have been met.
Operations performance has reached levels of excellence and reliability
that eliminate the need for regular reporting. Excellent service is taken
for granted, and the IT supplier is left to set its own performance
targets, usually with an eye to continuous improvement over past
performance. The only regular reporting to the business is direct
communication of operating exceptions to affected users, and exceptions
to SLAs. Feedback and discussion between the IT supplier and users still
occurs regularly, but does not need to be prompted by detailed
performance reports or formal measurement programs. As long as the
ground rules and expectations for exception reporting are agreed upon,
this informal arrangement, in combination with annual SLAs, is quite
sufficient. Neither side is taken by surprise by unusual events, and the
lack of detailed formal reporting does not serve as an excuse to avoid
communicating unfavorable news.

This third approach represents a desirable condition: performance and

user relationships are strong (comparable with the joint development of
IT capabilities, as discussed) and the overhead of external reporting is
dramatically reduced.

The combined measures for IT infrastructure management, as a menu
of possibilities to choose from, appear in Appendix B as Scorecards.
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6.5 Measures of Client Support

Finally, measures of client support effectiveness and efficiency reflect
the importance of the operational relationships between customers and
the IT supplier in today's competitive and highly-demanding
environments. Client support is the overall label for activities normally
found in functions such as end-user computing (EUC) services,
information centers (IC), user education and training departments, data
center help desks, and other on-demand user services.

The critical role of client support is emphasized by Guimaraes and
Igbaria's research, which demonstrates a strong and positive correlation
between Information Center performance and payoffs that companies
derive from end-user computing35. Their research is based on a
framework developed by Venkatraman and Ramanujam36 which
conceptualizes the dimensions of IT capabilities to support management
along 12 dimensions (ranging from anticipating surprises and crises,
identifying key problems, etc., to fostering management control,
fostering organizational learning, and enhancing innovation) and
business objectives along the six dimensions of enhancement of
management development, predicting future trends, evaluating
alternatives, improving short- and long-term performance, and avoiding
problem areas. The main conclusion of their research is that the
Information Center's important areas of activities have been shown to
be strongly related to the level of company payoffs from end-user
computing.

To further stress the importance of client support, Schlesinger and
Heskett37 quote research into the economics of problem resolution and
service recovery, which highlights the critical role of customer-contact
employees. Data collected by Technical Assistance Research Programs
for the U.S. Department of Consumer Affairs show a close link between
resolving a customer's problem on the spot and the customer's intent to
repurchase. When customers experience minor problems, 95 percent
say they will repurchase if the complaint is resolved speedily. If the
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resolution process takes even a little time, however, the number drops
to 70 percent. A spread of 25 percent points can easily mean the
difference between spectacular and mediocre operating performance.
The comparison of in-company client support with individual customer

buying decisions  may   not  be 100 percent viable, since the individual
user in an organization generally does not have the freedom to choose

amongst different suppliers every day. But the correlation between
service delivered by client support staff and customer satisfaction is
very clear, and ultimately, it is the user of IT services who determines
the quality of delivered services by the IT supplier.

Some authors claim that "spending money on customer service activities
to improve effectiveness is the goal rather than measuring efficiency38".
This implies that effectiveness is the foremost evaluation criterion for
these activities, over efficiency. This also implies that the customer

perspective measures of the Balanced Scorecard should prevail,
compared to the other perspectives, when assembling a set of
appropriate measures for client support.

This does not mean that the other perspectives are unimportant.
Schlesinger and Heskett, for example, describe the logic of paying
attention to the internal and innovation perspectives of client support as
well: "Capable workers who are well trained and fairly compensated
provide better service, need less supervision, and are more likely to stay
on the job. As a result, their customers are likely to be more satisfied,
return more often, and perhaps purchase more than they otherwise
would. For organizations, this means enhanced competitiveness39."

Schlesinger and Heskett's classification of "capable workers" calls for a
review of the key qualities of client support personnel. A survey of the
Help Desk Institute40 reveals the top 10 qualities as follows:

•   Good communication skills - oral, listening, written,
• Technical skills - computer, software and systems knowledge,
• People, service and customer oriented,
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• Patient, relaxed, even-tempered,
•   Work well under stress / pressure,
•   Good phone skills,
•   Intelligent, able to learn and think logically,
• Problem-solving skills, decisive,
•   Good analytical, questioning skills,
• Friendly, personable, outgoing.

These skills are hard to measure objectively and precisely; at best
measures of the interval scale are applicable. To develop measures of
the internal perspective, according to PRISM41, they rather include
process-related aspects, such as:

• Tracking activity levels, such as tracking calls and repeat calls,
number of problems, incidents, cases or projects handled, education
days provided, problems resolved, etc.,

• Analyzing activity and work patterns, e.g., how many calls
concerned a particular technology or came from a specific user

group?
• Measuring responsiveness, for example, tracking the percentage of

user problems that get resolved within an hour.

Process-related measures allow for target setting and trend analysis,

indirectly indicate the staffs skill proficiency, and strengthens an
appropriate customer service mentality.

Finally, the financial perspective mainly deals with the measures of
performance to budget and recovery of costs. These indicators gauge
management's ability to work within financial constraints rather than
the group's ability to perform well.

To measure the performance of client support, a combination of
measures of the customer, innovation and learning, internal, and
financial perspectives must be selected. The combined measures, as a
menu of possibilities to choose from, are included in Appendix B.
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6.6 Conclusion

To address effectiveness and efficiency measurement issues of IT
supply, the four perspectives of the Balanced Scorecard concept of
Kaplan and Norton42 have been introduced: the customer, internal,
innovation and learning, and financial perspectives respectively. For
each of the three most important IT supply processes (IT infrastructure
management, IT development management, and client support).

Scorecards of appropriate measures have been developed. If IT supply
is run as a business, which is the case if the IT organization is managed
as a profit center, these Scorecards can be complemented by two
additionally defined Scorecards: one for "Account Management" and
one for the aggregate management level of IT supply (IT supply
management).

Appendix B shows the 20 developed Scorecards (four Scorecards for
five IT supply processes). Collectively, they help to answer the
following questions:

•   Is IT supply effective ? (customer perspective),
•   Is IT supply efficient ? (ultimately the customer and shareholder

perspective, initially the internal perspective),
•   Will the IT supplier maintain its full potential in the future?

(innovation and learning perspective),
•   Does IT supply deliver shareholder value ? (financial perspective).

When applying the Balanced Scorecard concept, the actual measures to
be used have to be selected from these Scorecards. Choices are
contingent on the goals, roles, relative strengths and weaknesses of the

IT supplier in question. A large part of Chapter 8 is devoted to this
selection process.



192 IN SEARCH OFTHE VALUE OF INFORMATION TECHNOLOGY

REFERENCES

1    Arthur D. Little (1993), European Survey OfITorganization. London, UK: Arthur
D. Little.

2    Maister, D.H. (1993), Managing the Professional Service Firm. New York: The

Free Press.

3    Tomasko, R.M. (1987), Downsizing: Reshaping the Corporationfor the Fumre.
New York: American Management Association.

4   Sethi, V., K.T. Hwang and C. Pegels (1993), "Information Technology and

Organizational Performance, a Critical Evaluation of Computerworld's Index of
Information Systems Effectiveness," Infonnation & Management, 25, 193-205.

5    Basili, V.R. and D. Rombach (1988), "The TAME Project: Towards Improvement-
oriented Software Environments," LEEE Transactions on Software Engineering, vol
14, nbr 6, 758-773.

6    Von Simson, E.M. (1990), "The Centrally Decentralized IS Organization", Harvard
Business Review, July-August.

7   Hamilton, S. and Chervany, N.L. (1981), "Evaluation Information System
Effectiveness - Part 1: Comparing Evaluation Approaches," MIS Quarterly,
September, 55-69.

8   Kotler, P. (1984), Marketing Essentials. Englewoods Cliffs, N.J.: Prentice-Hall.
9   Lauterborn, R. (1994), Speech for Flem marketing services, Gouda, NL.
10  Ouellette, L.P. (1992), How to Market the I/S Department Internally. New York:

AMACOM.

11   Van der Zee, J.T.M. (1989),
" Produktiviteit van de Systeemontwikkeling",

Informatie  en  Informatiebeleid, v017, nbr  3.
12  Butler Cox (1991), "The Benefits of CASE: Myths and Reality," PEP Paper 20.

London: Butler Cox.
13 Ibid.

14 Boehm, B. W. (1981), Software Engineering Economics. Englewoods Cliffs,
N.J.: Prentice-Hall..

15 Jones, T. C. (1986), "Steps towards Establishing Normal Rules for Software Cost,
Schedule, and Productivity Estimating" in J. K. Skwirzynski (ed.), Software
System Design Methods, NATO ASI Series, vol F22,567-575.

16  Albrecht, A. J. and J. Gaffney (1983), "Software Function, Source Lines of Code,
and Development Effort Prediction," IEEE Transactions on Software Engineering,
SE-9(6), 639-647.



EFFECTIVENESS AND EFFICIENCY OF rr SUPPLY 193

17  Albrecht, A. J. (1979), "Measuring Application Development Productivity,"

Proceedings  of the IBM Applications  Development Symposium, GUIDEJSHARE,
October.

18  Symons, C. R. (1991), Sofware Sizing and Estimating. Chichester UK: Wiley.

19  Pumam, L. H. (1978), "A General Empirical Solution to the Macro Software

Sizing and Estimation Problem", /EEE Transactions on Sojhvare Engineering, SE-

4(4), 345-61.
20 Jones, C. (1986), Programming  Productivity. New York: McGraw Hill.
21  Humphrey, W.S. (1989), Managing the Software Process. Reading, Mass.:

Addison-Wesley Publishing Company.
22  Van der Zee, J.T.M. (1994), "Rapid Application Development," Informatie, nbrl,

40-48.

23  Martin, J. (1991), RapidApplication Development. New York: Macmillan

Publishing Company.
24  Lubars, M.D. (1991), "Reusing Designs for Application Development", IEEE

Software, March.

25  Aldershof-Eikelenboom, A. and M.A. de Vroed (1992), "Betere

Informatiesystemen tegen Lagere Kosten? Prototyping!" Infonnatie, nbr  11.
26   August, J.H.  0991), Joint Application Design:  the  Group  Session Approach to

System Design. Englewood Cliffs, N.J.: Yourdon Press.

27  Butler Cox (1989), "Software Strategy," Butler Cox Foundation Research Report

69. London: Butler Cox.
28 Rijsenbrij, D.B.B. (1993), "Basisconcepten in Systeemontwikkeling", Informatie,

nbr 10.
29  Best Data Center Practices (1994), Capacity Management Review, January, 5-6.

30   Paans, R., "Rekencentra: Normen voor Menskracht," Compact, vol  21, nbr  1.
31  PRISM (1987), Measuring and Improving I/S Pe,fonnance. Cambridge, Mass.:

CSC Index.
32   Hall, D.  (1989), Productivity and the  EDP  Centre, a Guide for  Senior Managers.

Oxford, UK: Elsevier Advanced Technology.
33 Van Biene - Hershey, M.E. (1985), Auditing the Technical EDP Organization.

Amsterdam, NL: Dutch Association for Informatics, NGI.
34 Computer Finance (1994), "Client Server - An Expensive Way of Saving Money?,"

vol 5, nbr 7.



194 IN SEARCH OFTHE VALUE OF INFORMATION TECHNOLOGY

35  Guimaraes, T. and M. Igbaria (1994), "Exploring the Relationship between IC

Success and Company Performance," Information & Management, 26, 133-141.

36 Venkatraman, N. and V. Ramanujam (1987), "Planning System Success: A

Conceptualization and an Operational model," Management Science, 33(6), June,
687-705.

37  Schlesinger, L.A. and J.L. Heskett (1991), "The Service Driven Service

Company," Harvard Business Review, September-October, 71-81.
38 Firnstahl, T.W. (1989), "My Employees are my Service Guarantee," Harvard

Business Review, July-August, 28-34.
39 Ibid.
40  Help Desk Institute (1991), Survey OfMember Practices. Colorado Springs.

41 Ibid.



CHAPTER SEVEN

MEASUREMENT OF IT AT ANWB

To consistently and systematically assess the business value and
effectiveness of IT, and the effectiveness and efficiency of the activities
that are performed to make IT available, the aggregated BTRIPLEE the
framework, its valuation layers, and their associated classes of measures
have been developed in the previous chapters. To validate the
applicability   of the BTRIPLEE framework and associated classes   of
measures in a real-life situation, a case study was performed.

A case study, according to Yinl, consists of four steps:

•   Define the objective and boundaries of the case study,
• Determine criteria to select real-life situations,
• Determine information sources, approach, and techniques to develop

the case study,
• Describe, analyze, verify, and evaluate results.

The objective of this case study is aimed at providing empirical
evidence   for the validity and business relevance   of  the B TRIPLEE
framework and classes of associated measures. It is impossible to either
fully verify or falsify the framework and all associated measures
through case studies: the amount of case studies required would exceed
a practicably manageable number. Also, as Craig Smith2 indicates, the
validity of an extrapolation from one or more individual cases, depends
not on the representativeness of such cases in a statistical sense. It rather

depends on the plausibility and cogency of the logical reasoning used in
describing results from the case, and in drawing inferences and
conclusions from those results. Therefore, the validation of the
correctness and business relevance of the BTRIPLEE the framework, its
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valuation layers, and their associated classes of measures in a
representative context, is aimed at, thus making a plausible case for
them. With this, the boundaries of the case study have been defined as
well.

De Leeuw defined a general set of criteria to test scientific work3.
Applying those, together with the assumptions made in Chapter 2 about
the context and content for the key business and IT aspects that drive
planning and valuation of IT, a representative context can be defined by
the following criteria:

•  The organization to be analyzed as a case study must be "information-
based," meaning  that  IT  has a great impact on the performance  of
business processes; IT is almost literally woven into every aspect of
the business as illustrated in Figure 2.4;  and IT is applied at all levels
of Venkatraman's model,

•  The organization must be an autonomous entity, such as a Business
Unit or self-standing company,

•  Management must be interested in and committed to measurement of
the value of IT.

As indicated by Walsham and Waema4, the linking of theoretical
frameworks to organizational and wider contexts needs the
consideration of content, context, and process. These are viewed as
interrelated, and the determination of information sources, the
approach, and techniques to develop the case study acknowledges their
dynamic interlinking. The content component of the case study refers to
the framework, its valuation layers, and their associated classes of
measures. The context component within which the framework, its
valuation layers, and their associated classes of measures are validated is
mainly determined by the organization and its stakeholders, and sectoral
competition. The process component focuses on the interconnectedness
of measurements and actions as a result of IT measurement. This
component includes a description of the process of measurement and an
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analysis and verification of the results and actions taken, as well as an
evaluation of the process and its results.

This case study of measuring IT at the Royal Dutch Touring Club
ANWB (Koninklijke Nederlandse Toeristenbond ANWB) meets the
selection criteria described. Firstly, a brief profile of ANWB is
provided5, followed by a summary of the broad range of IT applications
used by ANWB to support its business, its members, and other
customers. Secondly, the approach, techniques, and information sources
used to validate the BTRIpLEE framework, its valuation layers, and their
associated classes of measures are described. Finally, the results of the
validation are analyzed and evaluated, resulting in a conclusion of this
chapter.

7.1 ANWB

The Royal Dutch Touring Club ANWB is an autonomous, commercially
run membership association with more than three million members. It
was established in 1883 to encourage bicycle riding, organize
competitions for amateurs, print maps and protect the rights of
bicyclists. Since then, ANWB has evolved substantially.

Many of ANWB's activities have celebrated their centenary. The club
magazine, for example, has been published since 1885. Since 1893,
when a campaign against the levying of tolls on Dutch roads began, the
association has played an active role as an advocate for its members'
interests with the government. When the government failed to react to
the campaign, the association itself attended to matters. This was the
case with the construction of cycle paths and the erection of warning
signs.   In   1894, the first signposts  were  put  up.   In  that  same  year,
members were able to insure themselves against the financial
consequences of bicycle accidents, and thus ANWB moved into the field
of insurance. With the ascent of motor cars and mass tourism, the
provision of assistance developed into a core activity: assistance with
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breakdowns by "Road Services" and personal help and legal assistance
from the "Emergency Center".

Today, membership has penetrated 45 percent of Dutch households and
approximately 65 percent of households owning at least one car. Over
3,000 employees provide a broad range of services to members and
other customers from the head office in The Hague, from 50 regional
shops, and from about 30 other agencies. The tour operator "Vrij Uit"
and the insurance company "Unigarant" are wholly-owned subsidiaries
of ANWB.

Still serving the common interests of its members in the main areas of
recreation, tourism, mobility, traffic and public transportation, today's
focus is to assist members and other interested parties in attaining
convenience. The core range of services of ANWB are managed by a
number of Business Units, and include the supply of access to many
kinds of information (about road and trip conditions to prevent
travellers having problems; about hotels, restaurants, camping sites, and
cars to prevent members and tourists taking inappropriate decisions,
etc.) over the telephone (voice-response), by computer (Videotex and
Internet), in magazines, brochures, maps, guidebooks, CD-I, etc. It also
includes car breakdown assistance in the Netherlands, a variety of
assistance in case of emergency abroad, and a broad array of private
insurance policies. Recent new services include a credit card for
members, "Cars-on-call" (a car subscription service for members), and
"Datakluis" (a service offered to members storing the details of
important documents and items such as passport, driving license, credit
cards, insurance policies, etc., in a computerized "safe").

7.2   IT at ANWB

ANWB is certainly an information-based organization: IT at ANWB is
strategic in and of itself. In addition to the IT that supports managerial
business processes, such as general ledger systems, accounts payable and
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accounts receivable systems, personnel information systems and payroll
processing, inventory and logistics systems, etc., ANWB employs a host
of IT systems that directly support its primary processes. IT also
enables ANWB to develop products and services effectively, disseminate
products and services efficiently, and provide customer service through
data bases and multimedia distribution systems.

IT at ANWB includes the automated support and enabling of:

• Membership administration,
•  Road assistance scheduling, tracing and tracking,
• Emergency support and legal services scheduling, tracing and

tracking,
•  Design and publication of maps, guides, books, brochures, CD-Is,

etc.,

•   Collection and dissemination of all kinds of tourist information
through various media,

• Direct marketing and brochure sales of products and services,
•  Real time information supply about road conditions, traffic jams, etc.,

through, amongst others, voice response systems and multimedia
techniques,

•  Organization and administration of a variety of courses, training
sessions, etc., for members,

• Insurance policy administration and claims processing,
•  Tour operator activities, such as brochure preparation, trips

reservation and administration, etc.,
• Travel agency activities,
• Signpost design and development through CAD/CAM.

At  the  time of measuring the value  of IT (early   1990), a centralized  IT
department was in charge of all systems development, maintenance, and
operations, and IT strategy development and control on behalf of all
organizational entities of ANWB.
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7.3   Measuring the value of IT at ANWB

At the turn of the decade, ANWB was involved in at least five large,
time- and money-consuming but strategic IT projects:

•   Development and expansion of touristic Information Data base Access
(IDA),

•  Re-development / replacement of the membership administration
system (CARPLUS),

•  Development of ANWB's logistics information systems (INFOLOG),
•  Implementation of a new IT infrastructure on behalf of the 50

ANWB regional shops,
•  Development of a new, state-of-the-art road assistance scheduling,

tracing and tracking information system (CIS).

Having experienced a large growth of IT costs over the past three years,
two recently appointed board members decided to have several serious

questions investigated and answered:

•  Do we spend our money on the right IT?
•  Does IT offer ANWB any strategic value?
•  Are we able to effectively use our IT?
•  Are we capable of managing and implementing our projects?

This situation clearly demonstrates the business relevance of applying
the BTRIPLEE framework, its valuation layers, and their associated
classes of measures. The first two questions are related to the Business
value of IT, since this level of the BTRIPLEE framework links IT costs
with the organization's financial, business and strategic performance.
The third question has to do with the Effectiveness of IT, since this
level explores the extent to which IT effectively supports business
processes, activities and employees. The fourth question deals with the
Effectiveness and Efficiency  of IT supply. This means that all levels of
the BTRIPLEE framework, extensively discussed in the previous chapters,
were relevant to answering all four questions.
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Since this case study was performed as a consultancy engagement, and
confidentiality has to be preserved, neither the specific findings nor
specific recommendations to ANWB are made public in this thesis,
except for some findings at the highest level to put things in context.
Also, specific techniques and information such as questionnaires,
workshop materials, and benchmark data are not published in order not
to violate the professional, legal, and ethical obligations of the
consultancy business and consultancy firms. Their characteristics are
described, however, in order to be able to validate their relevance and
applicability. Besides, as it is the intention of this case study to provide
empirical evidence for the validity and business relevance of the
BTRIPLEE framework, its valuation layers, and their associated classes of
measures, rather than the validation of specific techniques, the absence
of specific example of those should not be perceived as a shortcoming.

The application of the levels of the framework and associated measures
are discussed in the same sequence of the previous chapters, and in line
with the execution of the case study.

7.3.1 Measuring the business value of IT

To determine the business value of IT, ANWB's IT costs had to be
correlated with its performance on three related dimensions: financial,
business and strategic performance. ANWB's question "Do we spend
our money on the right IT ?" had therefore to be converted into three
sub-questions:

•  How much do we actually spend?
•  On what is that money spent?
• Is IT and are IT costs positively related with financial, business, and

strategic success?
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Dynamics Of IT costs

To answer these questions, total annual IT costs were collected for a
number of years and segmented by activity and by resource to
understand the dynamics of IT costs at ANWB, to perform trend
analysis, and to benchmark IT spending against other companies.

ANWB's centralized IT budget was easy to retrieve, since it was
managed by the (centralized) IT department, but all business unit
controllers had to be visited frequently to collect, check, and double-
check information on decentralized IT spending. In order to make sure
that all IT spending was collected, a standard chart of accounts was used

to assist the controllers to reliably take stock of IT spending by activity

(in this case: development, maintenance, operations, end-user computing

support, and "other"), and by resource (in this case: hardware,

personnel, outside services including software, and "other"). In total, it
took an elapsed time of six weeks to build the aggregated picture of
ANWB's IT spending over a period of three years.

Benchmarking was performed with the help of the consultant's data base

containing IT spending patterns of many companies around the world.
We measured and compared overall IT costs as a percentage of revenue,
annual growth rate of IT costs, IT costs by resource (hardware,
personnel, outside services, and other)), and IT costs by activity
(development, maintenance, operations, end-user computing support,
and other). These ratios were relatively    easy to calculate    and   to

compare, once all central and decentral IT spending figures were
collected.

It appeared that over a period of three years, total IT spending had
more than doubled in absolute terms and almost doubled as a percentage

of revenue. However, when compared with data of other information-
intensive organizations such as banks and insurance companies (available
through the benchmark data base), the total annual amount of money

spent on IT as a percentage of revenue was not alarming. It seemed,
based on these comparisons, that ANWB did not necessarily spend too
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much money on IT, but the growth of overall IT costs needed

management attention. In particular because further growth had to be
expected, since the systems under development at that time were going
to be implemented and would consequently generate additional
operational costs. Moreover, since analysis showed that especially
decentralized IT spending had grown enormously (from 9 percent to 46

percent of centralized spending), our conclusion was that growth of
decentralized IT costs needed improved control (46 percent is very high
and far beyond the estimate of, for example, Gartners' prediction of
user controlled IT costs). This conclusion was supported by the fact that
it had taken us quite some effort to collect information on decentralized
spending, and to make the overall picture visible to management, which
was shocked as a result! A discussion with management confirmed that a
currently lacking, systematic approach to overall IT cost control was
needed. The associated measures   of this aspect   of the BTRIPLEE
framework were adopted for such a systematic control mechanism.

IT development costs appeared to have grown much faster than any
other category of IT costs. In fact, IT development had grown
tremendously, while maintenance of existing IT systems had been
neglected. This meant that past investments in IT were insufficiently
maintained, so that ANWB ran the risk that the IT capabilities in which
it had invested so much would need to be replaced earlier than in the
case of regular maintenance. To make this clear to ANWB management,
the analogy of buying a car, and not having it maintained according to
manufacturers' instructions, was used. Everyone is aware that such
practices are risky; such is also the case with IT systems. As a result,
ANWB management initiated the necessary actions to limit system

development activities and spend more attention to the maintenance of
existing applications.

In conclusion, by analyzing the dynamics of IT cost, the questions "How
much do we actually spend ?" and "On what is that money spent ?"
could be answered on the basis of the theory described in Chapter 4.
The question "on what is that money spent ?" was answered by
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analyzing IT expenditure by IT activities and resources, rather than by
the application of IT by business function or process. This perspective
of IT spending is dealt with in the next sections.

Measures of financial performance through IT

To determine the value of IT, measured by improved financial
performance as discussed in Section 4.2, IT costs were related with
financial performance measures. IT costs were first expressed as a
percentage of revenue, as discussed, which helped us to compare
ANWB's spending on IT with data of other companies.

The financial performance measures sales by employee, sales by total
assets, ROI, ROA and ROS , suggested in Chapter 4, were not all
applicable at ANWB, since a part of total revenue is not generated by
sales but rather by the annual membership fee and by interest income.
We therefore replaced the denominator of sales by revenue, and two
positive correlations between IT investment and financial performance
ratios drawn in Chapter 4 were confirmed:

• Revenue by employee (surrogate measure for sales by employee)
increased over the years, indicating that more business can be done
per employee, while improved and more widespread IT (and, in
particular, the number of PCs and computer terminals) has probably
contributed to that economic advantage,

. Profit as a percentage of revenue (surrogate measure for ROS)
increased over the years. IT might have helped in automating human
tasks and as such decreased the costs of realized revenue, or
prevented variable costs to increase while revenue (and the number of
business transactions) grew.

As a general conclusion, the financial performance of ANWB appeared
to be measurable, although not with all indicators suggested. In
particular, we did not test the suggested measures Sales by total assets,
nor ROA, or ROI, since insufficient information was available. Clearly,
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the hypothesis of Chapter 4 claiming that investments in IT positively
influence the financial performance of organizations, was not rejected
by the ANWB case.

Measures Of business performance through IT

To evaluate the contribution of IT to improving ANWB's business

performance, Chapter 4 suggests to evaluate the relation between IT
costs and multiple (including non-financial) business measures for
different categories of business performance. As many non-financial
performance indicators are specific to sectors we didn't make
comparisons with other organizations, but rather looked at historical
trends.

This approach proved   to be troublesome   at   ANWB. IT costs   were
related with a few non-financial business measures, all showing the
same trend: IT costs per non-financial business measure had more or
less doubled over the past three years. For example, IT costs per
ANWB member nearly doubled because the growth of number of
members was 2,6 percent per year while IT costs had increased more
than 100 percent over the past three years.

This misalignment of numbers was mainly caused by the fact that IT
investments do not have an immediate impact; the benefits of IT can
take several years to show results. An econometric study of
Brynjolfsson6 found lags of two to three years before the strongest
impacts of IT were felt. Especially the benefits of infrastructure, while
potentially large, are indirect and often not immediate. Looking at the
IT cost structure of ANWB, 45 percent of total IT costs were spent on
the development of new, partly infrastructural, IT systems (relative
spending on IT development was about twice as high as in other
organizations): the development and expansion of tourist information
data bases, the re-development of the membership administration
system, the development of logistics information systems, the
implementation of an IT infrastructure on behalf of the regional shops,
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and the development of a road assistance scheduling, tracing and
tracking information system. These development costs had been the
major cause of the large jump in overall IT costs. Unfortunately, none
of these systems was implemented (not in operational use) at the time of
the study, so that business benefits could not have been reaped yet,
neither could they be measured.

In conclusion, the valuation of the contribution of IT to improving
ANWB's business performance could not be effectively performed
because ANWB faced a lag time between incurring costs (at the time of
measuring) and reaping the benefits (to be expected later than the
moment of measuring). This is always the case, but the time lag
problem was extreme at ANWB, since the enormous growth of IT
expenditure troubled the analysis of relationships between IT
expenditure and its benefits.

Measures Of strategic performance through IT

The third dimension of business value of IT deals with the question to
what extent IT costs are distributed over the areas in which results are
expected to generate strategic success. As stated in Chapter 4, the key to
determining strategic business value of IT is to first determine the areas
that contribute most to ANWB's success.

We interviewed several members of ANWB's management to confirm
ANWB's mission: to serve the common interests of its members in
recreation, tourism, mobility, traffic, and public transportation. In
order to do so, ANWB management believes it is of key importance to:

•  Maintain a large membership base, by keeping the annual
membership fee as low as possible,

• Satisfy members, by offering easy-to-acquire, superb products and
services, either free of charge, or at relatively low prices,

• Operate profitably, so as to be able to fund innovation and renewal,
and achieve sustainable success.
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In other words, those areas that contribute most to ANWB's success are
those that increase its ability to create more value for more members, to
launch new products and services, and to improve operating
efficiencies.

It appeared that allocating annual IT costs of each of these critical
business areas (as suggested in Chapter 4) would be too complex and

alien, mainly because of the unusual high number of shared,
infrastructural IT systems at ANWB. Instead, as a practical yet viable

interpretation of the theory developed in Chapter 4, we assessed which

groups of business functions were of highest strategic importance,
relative to others, and in which groups of business functions IT was
concentrated most. This approach is compatible with the theory, which
includes "priority business functions" as one of the viable options to
choose CSFs. In other words: this approach confirms the theory
described, because it is in line with the intention of the theory and
therefore assumed to be acceptable.

An assessment of the relative strategic importance of each group of
business functions (called business area), judged by ANWB's
management during a workshop, reflected the interpretation of "critical
success factors." For each business area, we took a snapshot of the
current degree of automation, measured by the level of actual
automation as a percentage of potential for automation. We also
constructed an imaginary picture  - a projection  of  the near future  -

consisting of the current IT concentration complemented with the
impact of the systems under development. This picture would provide a
basis to answer the question whether ANWB would be gaining strategic
business value through IT, after completion and implementation of the
IT systems under development.

To create this picture, the current degree and the perceived quality of
IT support for each of the seven defined business areas was estimated by
ANWB's employees during a series of workshops. Then we included the
potential effect of the systems under development (new initiatives), on
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the basis of discussions with the business area managers, and arrived at
a future "IT concentration score" combining the IT in place and under
development. If the IT concentration score of each business area is the
same as the strategic importance of the business area itself, IT would be
strategically aligned with ANWB's objectives7. Figure 7.1 shows the
results of this exercise. The approach applied is consistent with the
theory of Chapter 4 (and reflected in Figure 4.10) in terms of the
philosophy to categorize different types of IT according to their
strategic impact. It only differs slightly in terms of its practical
implementation.

Figure 7.1: Strategic Impact of IT

rrBusiness Area Strategic Degree of New
Quality ConcentrationImportance Automation Initiatives

Score

Membership
Administration and .. 0 Yes ..

Support

Membership ... ... ... No ...Representation

Sales of Products ... .. .. Yes ...

Sales of Services 0 Yes ..
Road Assistance
and Emergency ... .. .. Yes ...

Center

Signposting   ... .. No ..

Facilities & Support .. ... .. Yes ...

           = Low

.. = Medium

... = High
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Figure 7.1 tells us that ANWB's IT was only partly strategically aligned
with its objectives:

• Membership administration and support, although important, was not
considered to be of strategic relevance. Because the medium level of
IT coverage (degree of automation) of a relatively low quality was
not satisfactory, the decision to re-develop a new membership
administration system seemed to be right. But as the business area was
not very strategic (only a medium strategic score), abundant IT
spending on a new membership administration system should not
occur. As a result of this analysis, complemented with some further
investigations, ANWB decided to stop the development project and
start over again, aiming at a more functional system with fewer bells
and whistles than the system under development, and much lower
estimated annual costs of operations and usage.

• Membership representation scored as a strategic business area. IT
coverage was sufficient, quality was fine, so the IT money spent in
that area was well invested from a strategic point of view.

•  Sales of products was a strategic business area as well. IT coverage
was at the average level, and quality was marginal. Two initiatives
were underway: the development of ANWB's logistics information
systems, and the implementation of a new IT infrastructure on behalf
of the regional shops. As such, these investments made sense from a
strategic point of view.

•  Sales  of services, again, was strategic, while current IT support
clearly was insufficient from coverage and quality perspectives. The
development and expansion of touristic Information Data Base Access
made sense from a strategic point of view.

• Road assistance and Emergency Center, one of ANWB's core
businesses, and thus strategic in itself, needed to upgrade the
supporting IT, not only because the current IT was insufficient, but
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also because organizational changes caused the business area to work
in a completely different way. The IT investments were of strategic
significance.

•   Signposting was of less strategic importance than other business areas.
IT was quite well developed, probably an over-investment from a
strategic point of view.

•  Facilities & Support include financial, human resources, facilities and
IT management. These are the business areas which historically got
most attention, and many of the business functions were well
supported by IT. The logistics information systems under
development, linking the sales locations with warehousing and
purchasing functions, were new initiatives that caused the IT
concentration score to be "high", not fully in line with the "medium"
strategic value of support processes.

Reviewing this list, it can be argued that ANWB had invested and was
investing in the right strategic areas, with the exception of over-
investments in Membership administration and support, Signposting and
Facilities & Support. As a result, the answers to the first two questions:

•  Do we spend our money on the right IT ?
•  Does IT offer ANWB any strategic value ?

were found by applying measures linked to the first level of the
BTRIPLEE framework. First of all, we concluded that overall IT cost was
not abnormal, but that IT cost growth needed management attention. In
particular, decentralized IT cost needed management control, and
development costs had to be partly shifted to maintenance in order to
protect earlier investments in IT. Secondly, a positive correlation
between IT cost and financial performance was not rejected. Thirdly, it
was simply too early to correlate IT cost with business performance
improvement, caused by the fact that current IT costs do not yet have an
immediate impact. Finally, the analysis of IT costs and strategic
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performance showed that ANWB's IT was fairly well aligned with its
strategic objectives.

7.3.2         Measuring the effectiveness   of   IT

The third question to be answered, "Are we able to effectively use our
IT ?" needs measurement at the IT effectiveness level of the BTRIPLEE
framework. Measures are focused on the three perspectives of:

• Business processes and business activities,
•  Users of IT,
•  IT supply.

These three perspectives were included in the measurement of IT value
at ANWB. At this level, we measured the availability of IT to business

processes and activities (IT coverage), user satisfaction with IT, and
effectiveness of IT from technical perspectives, as discussed in Chapter
5.

IT effectiveness from a business process and business
activities perspective

To determine the effectiveness of IT, first the availability of IT to
support the 29 operational processes and 19 management processes that
we collectively defined, was evaluated through the measurement of the
level of current IT support and the exploration of remaining
opportunities for further IT support. In fact, this was a more detailed
analysis of the IT support in the business areas mentioned before, using
the same approach, but in greater detail. As said, we also investigated
the level of IT support in the near future, supposing that the systems
under development were implemented and used.
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We measured:

•  Actual IT support, by firstly reviewing the output of processes, then
estimating the amount of human work that would have been required
to produce that output, and finally, estimating the human labor
eliminated by IT,

• Potential degree of IT support,
• Actual IT support as a percentage of potential IT support (IT

coverage).

The measurement was performed in a series of workshops, during
which first the degree of actual IT support was discussed with users and
business area management, for each process and its underlying
activities. With the help of examples depicting potential IT support
opportunities, as illustrated in Figures 5.1 and 5.2, and examples of the
application of IT at other companies supplied by us as knowledgeable
consultants, we then brainstormed about the potential of further IT
support. The resulting picture of actual IT support as a percentage of
potential IT support showed a relative high degree of coverage of
existing IT in many of the management processes compared to
operational processes. This was surprising, since most cases of IT
effectiveness measurement that I experienced show that operational
processes are further automated than management processes. When we
completed the picture with the additional, projected level of IT support
of the systems under development, and supposing that these were
implemented and used, this difference of coverage disappeared. This
analysis demonstrated to ANWB management that a balanced approach
to IT coverage in both operational and managerial processes had been
followed. To some extent unconsciously, but nevertheless successfully.
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IT effectiveness from a user perspective

IT effectiveness from a user perspective was measured at ANWB in two
ways:

• To measure the perceptions of ANWB employees of the overall
effectiveness of IT, 120 employees were surveyed anonymously about
their usage of IT, their experience and general satisfaction with IT,
the effectiveness of the education, training and support they got to use
IT properly, their commitment to take on responsibility for
implementation efforts, etc. Unfortunately, this survey was not as
successful as we hoped it would be; primarily due to the response
rate, which was only 24 percent (50 percent is generally considered a
minimum to ensure that the opinions of IT enemies or friends are not
over-representeds).

•  We measured in more detail the satisfaction of users of 21 identified
IT applications by asking them to rate the performance of the IT
application  on  the user satisfaction attributes discussed in Chapter  5:
reliability of the IT application, reliability of information,
accessibility of information, security of information, and ease of use.
In this case, the response rate was very high, since the survey was not
anonymous, and follow-up could be done (and had to be done) in
letters and phone calls to non-respondents. Many of the selected
applications can be considered to be "infrastructural applications" as
they are shared by many different business areas and processes, so
that the specific requirements of IT infrastructure, as defined in
Chapter 5.2, were addressed.

The results of the first survey revealed a lack of interest in IT and IT
applications in general, and a shortfall of commitment to take on
responsibility for successful IT usage. This low commitment might also
have been the reason for a low response rate of 24 percent of returned
questionnaires, but this was not further investigated. As said,
measurement results represented only 29 employees (out of 3,000)
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which is insufficient to draw reliable conclusions. ANWB management
felt that the quantitative findings confirmed their expectations, however,
so that management judgment took over from hard measurement in this
case.

The results of the second survey successfully revealed the satisfaction
levels of users of the 21 IT applications. Some of the applications were
rated either good, average or insufficient on all or most of the user
satisfaction attributes; others received a more varied appraisal. In any
case, the effectiveness of each application could be expressed
successfully, and an extrapolation could be made to convey an overall
effectiveness satisfaction rating for the whole. Two important
applications in particular showed severe shortcomings, so that a more
thorough audit was started to investigate causes and effects of the low
effectiveness of these applications in question. Also, some satisfaction
attributes were rated consistently poor for all applications, e.g. ease-of-
use and availability of appropriate documentation, depicting a general
dissatisfaction about these specific effectiveness attributes for the
complete application portfolio.

In conclusion, effectiveness of IT in general, and of the most important
IT applications in particular, could be measured successfully from a
user perspective. Analysis revealed both the overall as well as the
specific effectiveness of IT and its usage to ANWB management. As a
result, a number of practical actions to be taken were recommended.

IT effectiveness from an IT supply perspective

We also looked at the operational- and maintenance-related effectiveness
attributes of the 21 identified IT applications, as well as their
architectural effectiveness attributes, as discussed in Chapter 5.
Structured questionnaires filled in by and later discussed with
maintenance professionals, system managers and operations
management, asked them to rate several specific and relevant
effectiveness aspects of maintainability, architecture, and operability.
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The answers successfully led to the determination of the more technical-
related quality aspects of the individual IT applications, as well as to the
common an therefore overall technical quality of the application
portfolio, including aspects of flexibility and portability (and thus:
scalability), reflected in the architectural aspects of the 21 applications.

As a result, the third question, "Are we able to effectively use our IT ?"
could successfully be answered through the use of measures of the three

perspectives (business processes and business activities, users of IT, and
IT supply) of the IT effectiveness level of the BTRIPLEE framework, as
demonstrated.

7.3.3 Measuring the effectiveness and efficiency of IT

supply

To answer the fourth question, "Are we capable of managing and
implementing our projects ?" was answered through the use of the
concept of the Balanced Scorecards for IT supply and the associated
measures of IT supply effectiveness and efficiency. The effectiveness
and efficiency of two important IT supply processes of ANWB's
internal IT supply organization (ANWB Computerdiensten - ACd) were
measured: IT Development Management and IT Infrastructure
Management. For both IT supply processes a number of measures were
applied, reflecting the distinct perspectives of the Balanced Scorecard
concept. The two (out of five possible) IT supply processes and their
respective scorecards are perceived to be representative to reliably
validate the concepts described in Chapter 6.
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Effectiveness and efficiency of IT Development Management

IT development in general was measured using indicators of three

perspectives of the IT Development Management Scorecard:

• Customer perspective: for seven recently developed IT applications,
the costs per Function Point delivered (see Chapter 6) were measured
and benchmarked against a data base containing IT development
measures of other organizations. Costs were expressed in the time
spent per function point, rather than hard currency, since staff-
months are more universal measures and easier to compare than are
units of currency at a given moment. Similarly, the elapsed time to
develop these applications was measured by Function Points delivered

by calendar month, and benchmarked. These measurements were
performed successfully, and deviations from averages were discussed
with the project leaders involved. Some deviations could be
explained, others not directly, causing follow-up investigations into
cause and effect relationships.

•  Internal perspective: a further break-down of quantified performance
indicators by development phase demonstrated some interesting
deviations from benchmarks, e.g. the feasibility study phase of an
average project at ANWB took twice as long as at other companies,
although ANWB did not spend more time on it; neither ANWB's IT
department nor the users spent a lot of effort on testing and
implementing IT applications, but it took them a relatively long time
compared to other organizations. Also, performance to budget was
measured and discussed, resulting in quite some discussion about the
role of the users versus the IT professionals, scattered responsibility
for budgets, freezing functional specifications during development,
and the like. Finally, the existence and actual application of methods,
procedures, techniques, rules and other management controls were
verified, using a series of measures on interval scales.
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•  Innovation and learning perspective: the number of training days per
employee per year was measured and benchmarked, showing under-
investment in that area.

The effectiveness of the projects under development was further and
more specifically investigated by reviewing four of these projects:

•  Re-development / replacement of the membership administration
system (CARPLUS),

•  Development of ANWB's logistics information systems (INFOLOG),
•  Implementation of the new IT infrastructure on behalf of the regional

shops,
•   Development of the new road assistance scheduling, tracing and

tracking information system (CIS).

In workshops attended by both users and IT professionals, a series of
effectiveness factors were discussed for each project. Measures were
selected (with the help of the Scorecards in Appendix B) for
effectiveness factors such as risk management, project management,
availability of facilities and support, allocation of required skills,
commitment and involvement of users, etc. The effectiveness measures
were rated on an interval scale, so that projects could be compared with
each other and overall effectiveness expressed, and reported to
management.

The application of the Balanced Scorecard measures for IT
development, in conjunction with the benchmarking of IT development
performance against other organizations, appeared to be a successful
approach for demonstrating the effectiveness and efficiency levels of IT
development at ANWB. Not all measures were used (which is
impossible anyway), but only those applicable to answer management's
questions and those that could be used practically within the time frame
available. As the systems under development mainly represented large,
infrastructural systems, the majority of measures used came from the
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internal and customer perspective Scorecards, as was indicated in
Section 6.3.

Effectiveness and efficiency of IT Infrastructure Management

The measurement of IT Infrastructure Management, called Data Center
Operations at ANWB, focused on three main aspects:

•  Level of service to users (the customer perspective),
• Technology resources employed in relation to the work load (internal

and financial perspectives),
• Human resources employed in relation to the work load (internal and

financial perspectives).

The level of service to users was measured using the indicators of
response time for on-line services (overall and during peak times) and
availability of IT services. Measures were compared with benchmarks,
as usual.

The measurement of technology resources employed focused on

available and used CPU MIPS, disk space, tape capacity, printing
capacity, etc., in relation to the work load (measured in used capacity of
the mainframe computers).

The measurement of human resources employed focused on the number
of people performing data center-related tasks, in relation to the work
load.

Finally, as with IT development effectiveness and efficiency, the
existence and actual application of methods, procedures, techniques,
rules and other management controls were verified, during workshop
discussions with Data Center Operations' management and employees,
using a series of measures on interval scales. Specific measures of the
innovation and learning perspective were not applied in this case.
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Again, measurement at this level did not face severe problems, other
than discussions with IT professionals on definitions of measures and the

interpretations of results, which is common.

As a result, the fourth question, "Are we capable of managing and
implementing our projects ?" was answered through the use of measures
of  the IT supply effectiveness and supply level   of the BTRIPLEE
framework. In fact, we also looked at the efficiency and effectiveness of
IT supply beyond the project and implementation phases, namely the
operational stage of IT systems once they are managed by IT
infrastructure management processes. Both the IT development and IT
infrastructure measures, classified by the Balanced Scorecard concept,
proved to be workable and demonstrated their value in the measurement
of IT supply effectiveness and efficiency measurement at ANWB,
leading to an action plan for improvement in both.

7.4 Conclusion

The concepts of the valuation of IT, extensively discussed in Chapters 3,
4,5, and 6, were applied at the Royal Dutch Touring Club ANWB, a
truly information-based organization. The objective of this case study
was aimed at providing empirical evidence for the validity and business
relevance   of the BTRIPLEE framework and classes of associated
measures, in terms of content, context, and process.

The content component of the case study refers to the framework, its
valuation layers, and their associated classes of measures. The case study
provides the empirical evidence for the validity and business relevance
of the BTRIPLEE framework, its valuation layers and associated classes of
measures. The validity has been proven by demonstrating the
applicability of the BTRIpLEE framework and its associated measures
within the context of ANWB, and IT at ANWB. In other words, the
value of IT as discussed in the previous chapters proved to be
measurable at all levels of the BTRIPLEE framework. The questions



220 IN SEARCH OF THE VALUE OF INFORMATION TECHNOLOGY

raised by ANWB's board members could be answered satisfactorily,
while it was necessary to invoke all three levels of the BTRIPLEE
framework and associated classes of measures to answer these questions,
underpinning the business relevance of the BTRIPLEE framework and
each of its levels.

The context within which the framework, its valuation layers, and their
associated classes of measures were validated, was predominantly
determined by the questions of ANWB's board (an important
stakeholder of ANWB). The context was influenced by other
international information-based organizations represented by the
experience and expertise of consultants and their data base of
comparative benchmarks.

The process component included a description of the process of
measurement and focused on the interconnectedness of measurements
and actions taken as a result of IT measurement. The determination of
information sources, the approach, and techniques to develop the case
study, acknowledging their dynamic interlinking, has been described. A
brief reconciliation of the process follows next.

To measure the business value of IT, we first looked at the dynamics of
IT cost at ANWB, which included a trend analysis and the comparison
of IT costs with data of other companies. We measured overall IT costs
as a percentage of revenue, annual growth rate of IT costs, IT costs by
resource, and IT costs by activity, as suggested in Chapter 4. Secondly,
to determine the value of IT measured by improved economic
performance of ANWB, IT costs were related with financial
performance measures. We did not test the suggested measures Sales by
total assets, nor ROA, nor ROI, since insufficient information was
available. Thirdly, we tried to determine the value of IT measured by

improved business performance. The measurement could be performed,
although the results were not meaningful because of the lag in between
the moments of incurring costs and those of reaping the benefits.
Fourth, to determine the value of IT measured by improved strategic
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performance, we assessed in which areas IT was concentrated most, and
whether these areas were of the highest critical importance. This
approach deviates only a little from the calculation of annual IT costs of
each critical business area, as has been suggested in Chapter 4, and
appeared to be more practical to answer ANWB's questions.

At this level of the BTRIPLEE framework, the overall approach proved to
be correct and its business relevance obvious: a number of abnormalities
and associated recommendations resulted from the analysis, and
appropriate actions were taken.

The next level of the BTRIPLEE framework, measuring IT effectiveness,
was applied according to the rules of Chapter 5. No problems
whatsoever occurred, maybe partly due to the practical experiences in
this sort of measurement gained in other consultancy assignments. We
measured the effectiveness of IT from the three perspectives of business

processes and business activities, users of IT, and IT supply. As a result,
a number of important actions were initiated.

Finally, the effectiveness and efficiency of two IT supply activities were
measured: IT Development Management, and IT Infrastructure
Management. The appropriate measures were selected from the
Balanced Scorecards for IT supply (see Appendix B) without problems,
other than the many discussusions with IT professionals about
definitions of measures and interpretations of measurement results. In
my experience, this is common, since in fact, their performance is
subject of discussion. This is, by definition, a very sensitive subject
which must be treated tactfully but persistently. The concepts described

in Chapter 6 appeared to be effective in practice, resulting in concrete
action plans to improve the effectiveness and efficiency of IT supply.

This concludes the analysis and verification of the results and actions
taken, as well as the evaluation of the measurement process and its
results. Overall, ANWB management took far-going actions in relation
to the management, application, and supply of IT, in order to obtain
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higher value from their IT expenditures. These actions included, but
were not limited to, ANWB-wide control of IT costs, a re-distribution
of IT supply efforts in favor of maintenance at the cost of new
development of IT capabilities, the restriction of the scope of some
projects under development, and the actual stop, re-definition, and re-
start of a major infrastructural IT system under development at the time
of measuring.

ANWB also decided to adopt the major components of the approach
described to measure the value of IT more systematically and
consistently, as will be discussed in the next chapter.
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CHAPTER EIGHT

AN IT MEASUREMENT PROGRAM

In many ways, as has become clear from the previous sections, IT
measurement is a state of mind, and accomplishes little unless it drives

improvement programs. An IT measurement program, structured in
terms that all stakeholders are comfortable with, helps bridge the
communication gap between the worlds of the business and IT, and
helps manage the complexity of IT in an organization. It is therefore
aimed at all stakeholders; it replaces opinion with fact; and it directs
towards substantial, measurable improvements.

Based on the lessons from measurement in other disciplines, and from

companies' experiences with IT measurement programs in the past (e.g.
at Hewlett-Packardi and IBM2), it is well known that measurement

accomplishes nothing unless it indeed drives improvement programs.
Also, those activities should be measured where the need for
improvement is greatest, and the needs of different audiences or
stakeholders must be taken into account (in Chapter 2, the main
stakeholders were identified, being the shareholders, customers and
employees of the organizational entity being measured). In practice,
senior and IT management tend to violate this common sense. As Rubin
asserts, lack of focus on the important issues, as perceived by the
stakeholders, is one of the reasons for his observed IT metrics program
failure rate of 80 percent, together with too strong a focus on individual
measures unrelated to specific organizational goals3.
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Examples of managerial "violations" include:

•   Lack of measurement in general, rationalized by the perhaps
mistaken assertion that everybody is happy and everything in
control. The measurement philosophy is more or less "Hear no evil,
see no evil, speak no evil,"

•   Measuring too little, gaining insufficient insight to take necessary

actions,
•   Measuring the wrong things, or measuring what is already done very

well, so deluding management,
•   Measuring too much, so being overwhelmed by an exhaustive

amount of data that is put to no use,
• Producing lengthy performance reports which, because of technical

content and vocabulary, go unread by the intended audience.

Many IT supply managers have developed some form of a performance
management system and a series of internal performance indicators for
their organizations. Good performance judged by these measures,
however, does not necessarily mean that the IT supplier's customers are
satisfied with the services and systems they are getting, nor that the
systems are contributing to the performance of the business. To enable
focus on the issues relevant to each level of management of the BTRIPLEE

framework, a series of steps to follow is recommended. They are
described in this chapter.

Firstly, a number of important attributes of IT measurement programs
will be reviewed in Section 8.1. Then, it is argued that stakeholders
should be able to define a well-balanced set of performance measures
and associated targets, matching the goals of the organization and the
application and supply of IT, on the basis of the BTRIPLEE framework.
Section 8.2 deals with the process to select the appropriate set of IT
measures from the ones proposed in Chapters 4,5, and 6, and assign
target values to them.
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Further, an organization must have the ability and must be prepared to
provide, collect, analyze, and report performance data. The
introduction of a measurement program takes time and effort, both of
which must be committed. The implementation of an IT measurement
program, taking these factors into account, is described in Section 8.3.

Organizations must be able to interpret the measures wisely, to attain
the benefits that derive from having a measurement program, and to
adapt the measures, the style and the frequency of reporting the results
to suit the different stakeholders. Organizations must also be able to
direct positively the effects of a measurement program on people's
behavior. Indeed, the aim of a measurement program is improvement
(what gets measured, gets done), so it is important to control the
reactions of people and translate them into positive energy. These
management aspects are covered in Section 8.4.

Finally, an example of the implementation of an IT performance
measurement program, in this case, at ANWB in the Netherlands, is
described in 8.5.

8.1 The attributes of an IT measurement program

To determine the attributes of an adequate IT measurement program,
lessons can be learned from traditional management accounting systems,
as discussed in Chapter 3. For example, in order to consistently and
systematically assemble accounting data, organizations use accounting
systems comprising agreed-upon accounting rules and definitions,
information systems and reporting standards, at different levels in the
organization. In line with management accounting systems, the
development of an IT measurement program should be aimed at a
consistent attempt to systematically bring together different indicators
of business performance and IT performance, at the three levels of the
BTRIPLEE framework.
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In Chapter 3 it was defended that measurement of IT value must be
based on two key attributes: an overall management framework and a
set of key measures for IT value. Both attributes were developed
throughout the previous chapters. Additionally, a systematic IT
measurement program requires performance targets associated with
selected measures, and an underlying information and reporting system.
Altogether, an IT measurement program should thus be based on the
following attributes:

•  An overall management framework: IT performance measurement
must be woven into a broader management framework to be
successful. Performance measurement should be related to strategic,
organizational and economic objectives. In other words, IT
performance measurement is only the tip of the iceberg and has no
intrinsic value in itself. Its value is determined by its use in a broader
management framework that enables stakeholders to apply and
provide the IT that meets business needs. The BTRIPLEE framework is
designed to provide such an overall management framework.

•   A set of key measures and associated targets for performance: a set

of IT performance measures and associated targets for performance
is the next attribute. A spectrum of performance measures must be
applied, and the specific measures to be used vary according to the
objectives of the organization and the level in the organization for
which the measures are constructed. The performance measures to
assess the business value of IT, the effectiveness of IT and the
effectiveness and efficiency of IT supply have been discussed on the
basis of the BTRIPLEE framework in the previous chapters. The
associated targets for performance and performance improvement
should be established for each measure, for example by
benchmarking the company's performance against others, or by
using relevant statistics published by industry and trade
organizations, or by setting them as a result of negotiations between
stakeholders.
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•  Underlying information systems and reporting tools: the ability to
measure performance on a continuing basis assumes the existence of
fundamental information systems such as project accounting,
operating statistics, management information systems, and financial
systems. By requesting performance measurement data, management
ensures that these fundamental systems are in place and working. To
provide continuous feedback, a routine reporting scheme should be
in place, and periodic performance reviews must interpret measures
and underlying individual performance.

These attributes of a measurement program are confirmed by
experiences of the development and implementation of measurement
programs for software development at Hewlett-Packard and IBM4, and
at the Loral Software Productivity Laboratory in San Jose, California.
They are also confirmed by Nusenoff and Bunde, who disclose their
insights in measurement with 14 guidelines for the development and
implementation of a measurement program5.

As a result, and analogizing with the functions and attributes of
management accounting systems, the definition of an IT measurement
program can thus be expressed as: the combination Of an overall
management framework, appropriate measures and associated target
values, informational sources, and tools, to systematically and
consistently assess the application of IT, and the performance of IT
supply, aimed at improvements in both.

8.2 The definition of an IT measurement program

Given the range of measures available to include in an IT measurement
program, there is a clear need for a systematic approach to the selection
process. To define a measurement program, a few structured techniques
can be used to derive appropriate measures at each level of the BTRIPLEE
framework. The Goal-Question-Metric (GQM) technique of Basili and
Rombach6, and the Critical Success Factors (CSF) approach, described
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by Rockart7 and successfully applied in case studies into IT performance
measurement by Slevin, Stieman and Boonef amongst others, might be
well known. Another technique is the Miller-Doyle instrument,
developed by Miller and tested in a case study9. This instrument was
also applied in the ANWB case study described later in this chapter.

There are no substantial differences amongst the GQM, CSF or Miller-
Doyle techniques. They all explicitly connect business purposes and
CSFs with IT requirements, from which appropriate measures for IT
performance evaluation can be derived. Proper application of these
techniques to the measurement of IT will help to ensure that measures
are selected for the right reasons and that measure proliferation will be
avoided; the necessary investment for measurement will thus be much
more likely to pay off.

To derive an appropriate set of IT performance measures, four
activities must be carried out, as illustrated in Figure 8.1:

• Understand stakeholders' needs and expectations,
•    Define the Critical Success Factors (CSFs) of both the application

and supply of IT,
•   Derive from both the appropriate measures and associated target

values to measure the business value and effectiveness of IT (layers
one and two of the BTRIpLEE framework), and the effectiveness and
efficiency IT supply (layer three of the BTRIPLEE framework),

•    Test the adequacy of the set of measures and associated target values.

Understand stakeholders' needs and expectations

In Chapter 2, we called the major constituents who directly influence a
company's performance the stakeholders of the company; they include
the owners (shareholders) represented by top management, customers,
and employees. As Curtice and Kastner describedio, at one level is the
need to balance the give-and-take between the business and each
stakeholder, recognizing that stakeholders expect things from the
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Figure 8.1: Definition of an IT Measurement Program
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business just as the business expects things from them. If either party
gives or receives too little, the relationship suffers. At another level, in
order to sustain high business performance, the organization must meet
the expectations of the various stakeholder groups in a balanced fashion.
Satisfying owners at the expense of employees, or even satisfying
customers at the expense of owners, will in the long run inhibit
sustained high performance.

The company's strategic decisions should reflect the relative importance
of stakeholders' needs and expectations (the planning side of the first
layer of the BTRIPLEE framework), and impact the decisions about the
application and the supply of IT. Understanding the needs and
expectations of stakeholders at different levels in and outside an
organization take account of organization-specific issues, such as the
nature of the business; the competitive environment within which it
operates; and the culture, procedures and regulations which govern
relationships between stakeholders.

The analysis of stakeholders' needs and expectations must be objective,
based on facts, not on preconceptions. It should use techniques and tools
like interviews, surveys, questionnaires, focus group discussions, and
workshop sessions, in which all stakeholders participate in one way or
another.

Define CSFs for IT application and supply

Based on the results of the previous step, organizations must determine
the critical things that have to be done well in relation to the application
of IT, in order to be able to measure the business value of IT, as
discussed in Chapter 4. It is important to first understand what
stakeholders expect from the application of IT, before any measure can
be included in a measurement program. This involves classification of
required IT support (as described in Chapters 2 and 5). Following
classification of the different types of IT, CSFs for application of IT can
be defined, and guiding IT principles and implications determined. Both
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the classification of required IT support and guiding IT principles
should be derivable from an information architecture and an IT
strategy, and are included in the planning side of the second layer of the
BTRIPLEE framework.

Organizations must also determine the critical things that have to be
done well in relation to the supply of IT. IT supply organizations need
to align their mission and possible delivery roles(s) (see Chapter 6) to
be able to respond to expectations of their stakeholders, as is reflected in
the planning side of the third layer of the BTRIPLEE framework.

Derive performance measures and associated target values

The next step is to determine which measures should be monitored at
each level of the BTRIPLEE framework. The focus of measurement must
be on the defined CSFs because what gets measured, gets done.
Measuring CSFs by applying aligned measures focuses attention on the
important issues. For each defined CSF, at least one performance
measure, and preferably a few more, must be defined to allow for a
well-balanced set of measures. Measures that are not related to CSFs are
at best superfluous and at worst wasteful and tending to divert attention.

When selecting performance indicators, it is critical to focus attention
on the future. Since past performance is history, and measurement
accomplishes nothing unless it drives improvement programs, history is
important only if it contributes to future success as well, as Kaplan an
Norton assertll

The business value measures  of the first BTRIPLEE layer should  be
defined with top management. An initial set of IT effectiveness
measures (second BTRIpLEE layer) is best identified with a select and
attentive group of stakeholders from the business and IT supply side.
One starting point for defining IT effectiveness measures is to discuss
with the actual users of IT already in place and in use, with the CSFs in
mind and based on the IT architecture, what they think (based on their
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experience) constitutes successful application of IT, and how that might
be measured with help of the proposed measures in Chapter 5. Another,
complementary approach is to select customer-oriented measures from
amongst those commonly found in Service Level Agreements, system

development project plans, and customer satisfaction surveys.

IT supply effectiveness measures (third BTRIPLEE layer) can also be
derived from amongst those found in Service Level Agreements, system
development project plans, and customer satisfaction surveys, while
both IT supply effectiveness and efficiency measures might initially be
based on established measures. As the art and science of IT supply
performance is relatively well developed, and comparative data is
publicly available, another starting point would be to include some of
the relevant measures discussed in Chapter 6 and Appendix B.

Many performance data are associated with and originated by people
who perform work in the IT area. Because the commitment and
acceptance of a program by the people whose performance is subject of
measurement are key to sustained success, the 'human side' of
measurement has to be somewhat further explored. As said, it is very
important that all stakeholders, including the people whose work and
performance are measured, commit themselves to the measurement
program. They only will commit themselves, however, if they perceive
the program to be fair, focused on the right issues, correct in its
measures and measurements, and conducted in a structured and
traceable manner. Measurement of people can imply both negative and
positive behavioral effects, and both have to be dealt with in a different
way. Mastenbroek elaborates on the suggestion made earlier, that the
people whose work and performance are going to be measured, and
who are part of the group of all stakeholders, should participate in the
definition and implementation of a measurement program12. When
measures have been selected, appropriate target values are associated
with each of them. This is often a very sensitive subject, since
comparing actual, measured performance with target values will often
result in discrepancies. Once observed, much discussion might arise



AN IT MEASUREMENT PROGRAM 233

whether the metrics have been well defined, whether measurement itself
has been performed accurately, whether the target values have been set
at an acceptable level, and so on.

One of the problems of performance measurement is the relative lack of
agreed upon industry standards and accepted target values for
performance 13. As stated,   some  help in setting realistic performance
targets may be obtained from the comparison of actual performance

against established Service Level Agreements, the comparison of
performance-to-plan data for system development projects, and the
results of customer satisfaction surveys. Many organizations, however,
rely on external benchmarking data (see next chapter) because of the
lack of appropriate internal data. As long as no internal history has been

built up, this external data could be used (with care) as temporary target
values for the measures based on ratio scales. It is not appropriate for
measures based on interval scales, however.

Test the adequacy Of the measures and associated targets

The results of a first measurement should be used as a basis to
determine the first target values for these measures. No doubt that
errors in the definitions of measures and associated target values (and
flaws in the applied measurement techniques, bugs in supporting tools,
etc.) will be uncovered in a first period of usage of the measurement
program. However, a first round of measurement allows the designers
and audiences of the measurement program to review the usefulness and
the practical application of certain measures and associated target
values. For this purpose, an appropriate sub-set of measures for the
different BTRIPLEE layers of business value, IT effectiveness, and
effectiveness and efficiency of IT supply is selected and put to work.
This sub-set can be used to test the adequacy of the measures, associated

target values, collection of information, and reporting mechanisms, in a
controlled environment, before implementing the complete program.
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In testing the set of performance measures and associated target values it
is important to present at least some of the results. Stakeholders expect
to see some follow-through, in the form of both improvement actions
and feedback. This feedback might be provided in a brief summary
report, or even better, in a presentation to all stakeholders. The
presentation of test results should be a key means of informing all
stakeholders about the progress in the development of an IT
measurement program. If there is bad news to report, information
about the steps to be taken to address the associated problems should
also be included.

Adjust measures and targets over time

Designing an IT measurement program and identifying the appropriate
performance measures and associated targets, matching the goals of the

organization at different levels, is not a one-off project. Rather, it is a
recurring and iterative process. Performance measures might be added

to the program because of their increasing importance, while others
could be dropped because they have lost relevance. Over time, the
associated targets for performance might be adjusted, because of

improved (or decreased) established performance or changing
conditions and requirements, either within or outside the organization.
Because it is so "organic", the process, as well as its results, can never
be thoroughly objective, precise, and complete. Gold, manager of the
Information Processing Measurement Program at IBM, experienced this

when starting a measurement program in IBM. He said:

"Many people want to wait until they have the 'perfect measure.' Not
only is there no such thing as a perfect measure, but the importance
of each measure changes over time. So a measure that looks great
today may have little usefulness in three years. When our group was
trying to devise a set of measures for the information systems
activities at IBM, we wanted about one dozen indices. But our
measurement team seemed to be continually dissatisfied with the
measure. Finally, we realized we would never find 12 perfect
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measures. The publication deadline forced the group to decide which
measures were viable at that time, and which were not. They tested
those measures at a few locations and reported the results. That was
the way the measurement program got started. Now that the
measurement program at IBM has been going for several years, it
has become  obvious that the needs of the business,  and  the things that
management wants to measure, are changing. Some of the original
measures are no longer pertinent. Four years ago the company was
focusing on cost. Today it is focusing on leading-edge opportunities.
The measurement program has to tie the benefits Of information
processing to the current business concerns, and they change. IBM
revises their measures every year, after asking for ideas from others
throughout   the  firm."

The recurring and iterative process of designing an IT measurement
program and identifying the appropriate performance measures and
associated targets is illustrated in Figure 8.2.

Figure 8.2: Evolving IT Measurement Program
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In any case, it is vitally important that the program is, right from the
start, credible, understandable (although not necessarily overly
simplistic), and resistant to abuse (e.g. by backdoor approaches to
changing the score without changing the real performance produced).
The program and set of selected measures must be stable to some
degree, so that results are consistent, reproducible, and performance can
be tracked over time (e.g. year by year) producing useful trend lines.
Altogether, a measurement program must be dynamic and evolutionary;
not revolutionary, chaotic, or static.

8.3 The implementation   of  an IT measurement program

If the definition and verification of a measurement program has been
carried out, which means that real activities are measured using a set of
selected performance measures, associated targets, measurement
techniques, and tools, the next step is to weave the measurement
program into the organization and existing management practices.
Having discussed the What of measurement program design, it is the
How of putting the program into practice that is now of interest.

The implementation (and management) of an IT measurement program
seems, after a thorough search for literature, to be even less explored
than its design. Some reference is made in this section, however, to
research on the implementation of IT itself, and the associated
management issues, when they also apply to the subject of IT
measurement programs. In particular, a section of Walton's Up and
Running is devoted to implementation aspects of IT systems 14. It is a

slightly modified version of his "phase-by-phase development of key
ingredients for effective IT implementation" which is used here as an
overall framework to discuss implementation issues of IT measurement
programs.
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The framework is based on the development of three conditions
essential for effective implementation:

•    Alignment of business, organizational and technology strategies, in
relation to IT and IT measurement,

•   Commitment of stakeholders to IT measurement,

•    Competence of stakeholders.

These conditions become increasingly specific as implementation
progresses. Ultimately, in the introduction and operation phase of an IT
measurement program, they take the form of:

•   Operational alignment: the program in practice is consistent with the
company's technology, organization, and business strategies, which
are themselves aligned,

•  Stakeholder ownership: the program in place is owned by strongly-
committed stakeholders,

•   Stakeholder mastery: the program in place is mastered by its
stakeholders, who continue to learn and who, ideally, influence the

program's further evolution.

Figure 8.3 shows the conditions in the different phases.

Deficiencies in any of the key ingredients can be harmful. Without
alignment, energy generated by program ownership and mastery can be
misdirected and wasted, as was discussed in the previous section.
Without ownership, positive conditions of mastery and alignment may
achieve incomplete utilization, leading to fewer improvements (the
ultimate goal of an IT measurement program) than desired. Without
mastery, strong ownership and alignment may lead stakeholders to
engage the program with enthusiasm and for the right purpose, but
ineffectively.
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Figure 8.3: Key Ingredients for Implementation
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Gill, a US-based consultant on measurement programs, stresses the
importance of mastery15. She says:

"Harnessing the appropriate level and amount of people skills when
implementing measurement and quality programs in the organization
is very important. People-skill deficiencies account for most of the
failures that occur when implementing such programs. Whereas IT
staff members have little difficulty in understanding technology and
change, failure in implementation efforts is brought on by an absence
of skills such as  selling,  persuading  and leading.

.

With these last words, she assumes that IT people are in the driving seat
of the implementation wagon of IT measurement programs which, in
my experience, is seldom the case. Of course they participate as
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important stakeholders, and they should, as we will see; leadership for
implementation, however, lies most often in the hands of top
management.

Several key issues cut across alignment, commitment and competence in
the implementation phase. They are:

• Timing: should the program be put in practice as a whole, or is a
phased approach more desirable?

• Leadership: what should be the role of upper management
throughout the implementation process?

•  Participation: who should be involved, at what stages of the process,
and for what purposes?

•    Organization: what organizational aspects have to be dealt with?
•   Communication: how should results be made public?

These issues are briefly discussed below.

Timing - full-blown versus phased implementation

When implementing anything, including an IT measurement program,
basically two strategies exist. The choice of a full-blown (all-at-once,
or, big-bang) implementation versus a phased approach depends on the
organization (is it able to absorb full implementation at once?) in
relation to the size and complexity of the designed measurement
program. In fact, implementation of an IT measurement program is a
matter of managing the initial gaps between the expectations of
stakeholders of an IT measurement program and the results of
measurement and performance improvement once stakeholders master

the program.

The first scenario is to implement the entire set of measures and
associated instruments   for all levels   of the BTRIPLEE framework
(business value of IT, IT effectiveness, IT supply effectiveness and
efficiency) throughout all affected organizational units. In such a
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scenario, the purposes of measurement can be optimally aligned with the
designed program. It also has the advantage that the program and its
implementation are taken more seriously by all stakeholders, because
they understand the impact of the program on performance
improvement.

This scenario should be selected if the measurement program is not
overly large and complex. It also should be chosen if the organization is
under great pressure to make significant improvements in a short time
in all or part of the areas of the application and supply of IT. In this
case, risks of not succeeding have to be managed well, to avoid counter-
productivity and cynicism.

The second scenario for the implementation of an IT measurement
program is to follow a phased introduction. A phased approach makes
managing the gaps between existing and required levels of knowledge
and skills, available tools, developed procedures, etc. easier. A phased
process might increase the smoothness of implementation, in terms Of
alignment, commitment and competence. It enables new measurement
capabilities to be owned and mastered, before the next set is added. It
also yields a series of small successes that may gain the confidence of the
people involved, and those who will be involved in later phases. It is this
phased approach that has been applied in the IBM, HP and Loral
measurement programs mentioned earlier.

A phased approach for the implementation of an IT measurement
program might be compared, from a managerial perspective, to the
evolutionary and iterative development and implementation of
information systems. As has been learned from such a development
approach 16,  it is important to define the number and size(s)  of  the
partitions and iterations to be implemented as releases or versions at the
start of the implementation program. This is important from a planning
and preparation point of view, and also to maintain control of the total
program to be implemented. The size of each release of an IT
measurement program will depend on the priorities attached to the sub-
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set of measures of each release; the organizational units involved and
their organizational readiness; and the total length of elapsed time that is
acceptable to implement the whole program. In general, each of the
releases should be large enough to be non-trivial and small enough to be
implementable without too many risks.

There are basically two Ways to segment IT measurement program
releases:

•   By depth of measurement: for each level of measurement from the
BTRIPLEE framework a sub-selection is made from the total set of
selected measures to be put into place; for each layer, at least some
measures are chosen and implemented. In the next release, for each
of the layers measures are added, and so on, so that the phased
implementation of the program will reach its full depth step-by-step.

•    By breadth of measurement: a choice is made to implement either the
complete set of selected measures for business value of IT, or for
effectiveness of IT, or for effectiveness and efficiency of IT supply.
Within the domain of effectiveness and efficiency of IT supply, a
further segmentation could be selected, e.g., start with the
implementation of measures for the activities of 'IT Infrastructure
Management', or start with the implementation of the full set of
measures for 'Development Management'. In subsequent phases, the
remaining areas and BTRIPLEE levels of IT measurement are adopted.

Figure 8.4 represents these two approaches for a phased implementation
of an IT measurement program.

In the segmenting by breadth example, Phase 1 could be called the
measurement of efficiency of IT supply, Phase 2 the measurement of the
effectiveness of IT supply, etc. The order of phases given in the figure
is illustrative, but in practice, this is the sequence in which the
organizations who measure the value of IT have started their
measurement endeavors 17.
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Figure 8.4: Phased Implementation of an IT Measurement
Program
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Leadership - the role of top management

The importance of top management's leadership to the implementation
of performance measurement programs is well known. For example,
Peters and Waterman refer to it in their In Search of Excellencel 8

(1982): "There is no way that such a [performance measurement]
program will ever take hold without the unstinting support of the whole
top  management  team."   And the software metrics development  team  of
HP declared in 1987: "The support of management was critical; it was
achieved through numerous presentations and training courses which
spanned the entire management structure of the companywr

Three major tasks for management can be identified when it comes to
implementation of an IT performance measurement program, consistent

with Figure 8.3: ensure alignment, strengthen stakeholder support and
ownership, and develop stakeholder mastery.
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Participation - a taskforce for measurement

Participation of all stakeholders is important to address issues on the
levels of alignment, commitment / ownership, and competence / mastery
early on, rather than having to fix too many flaws in the program later,
with the risks of losing commitment and ownership as a result of that.
Based on my experience with implementing measurement programs, I
would like to stress that it would be a severe mistake not to thoroughly
involve the people whose work and whose performance will be
measured when implementing a measurement program. Early
participation of these important categories of stakeholders (IT users and
IT supply employees) is extremely important. Early participation allows
for the anticipation of resistance and doubt and it offers the opportunity
to deal with such issues when they still are in their infancy. As Peters
and Waterman confirm, "People like to perform against standards; if
the standard is achievable, and especially if it is one they played a role
in  setting20.

Not everybody is likely to be able to participate, and it would be neither
efficient nor effective because of the size of the total group of
stakeholders. A pragmatic solution has to be found for participation, for
example the formation of a taskforce, representing the organizational
units that constitute the total group of stakeholders. In my experience, a
taskforce is best staffed with both individuals that are already favorable
to the idea of measuring and being measured, as well as criticasters of
measurement. The presence of these different attitudes in one team, if
well balanced amongst the team members, increases the likelihood of a
realistic and achievable implementation. It also helps enormously to
bridge the different worlds of stakeholders (reflected by the different
perceptions about the application and supply of IT) which increases the
level of ownership of all.
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Organization - the requisites for measurement

The organization of the implementation of a designed IT measurement
program requires setting up the aforementioned taskforce, allocating a
budget for it, preparing a project plan, and getting started. It further
requires the fulfillment of organizational requirements, such as the:

• Production and dissemination of a measurement guidebook,
comparable with the well known accounting manual for financial
measurement - a publication containing the set of measures,
associated target values and procedures for collection and analysis of
measurement data,

• Production, dissemination and organizational implementation of
(automated) support tools,

•   Development of appropriate education and training sessions, as well
as coaching skills and capabilities, all tailored to the different classes

of stakeholders,
• Definition of different reporting schemes, suiting the needs of

different stakeholders in terms of content and reporting style and
frequency,

• Integration with other management control and reporting
mechanisms,

• Actual collection of measurement data on a continuous basis, as much
as possible interwoven with the more standard and regular activities
that are already performed.

Communication - report results

To a certain extent, it requires an act of faith to launch an IT
measurement program because it is very difficult to demonstrate the
benefits to those who are questioning what such a program can deliver
to them. Stakeholders' expectations therefore need to be carefully
managed, and proper communication to them is a very important
vehicle to maintain the sustained cooperation, commitment and support.
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Gi1121, in her Primer on advice for measurement programs, lists a few
attention points for proper communication in relation to IT
measurement:

•   Make data and results visible, and avoid mystery or secrecy in the

interpretation of results,
•   Be receptive to any and all questions. Questions and observations

may prove to be sources for additional measurement and reporting
opportunity,

• Anticipate resistance and doubt, and formulate answers for dealing
with them in advance,

•   Develop a consistent measurement terminology throughout the
organization to minimize misunderstandings and misinterpretations.

The communication of measurement results needs further attention,
since results are normally what "everybody is waiting for." First, not all
of the information that has been captured should necessarily be
reported; stakeholders are probably not that interested in all of the
details. Furthermore, there should be a mix of positive and negative
results reported. All positive results will give an appearance that the
measurement program is self-serving, all negative results are obviously
demoralizing to everybody involved.

As said, the content and style of reports and presentations will vary
depending on the audience. When it comes to content, top management
is probably most interested in the results of measurement of the business
value of IT; user management, IT users, and IT supply management will
be more interested in the effectiveness of IT and the "customer
perspective" measures of the Balanced Scorecard of IT supply; the IT
suppliers' employees and management will probably be most interested
in the results of the other perspectives of the Balanced Scorecards that
have been developed for them (see Chapter 6).

In relation to style, there is much literature around on how to present
measurement and statistical data in the most attractive and insightful
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way. Bar charts, column charts, Kiviat charts, pie charts, bubble charts;
they all have their advantages for particular types of measures and
purposes of presentation. It is important to think through how the
measurement results should be presented for each type of measure and
to each category of stakeholders since, in my experience, "the medium
makes the message."

Over time, experience can be gained in reporting results. IT
measurement is not "a one-shot deal" so the first reports might be
considered as prototypes. With the reporting system in place, numerous
reasons for making modifications will arise and have to be dealt with
anyway.

8.4 The management of the IT measurement program

Although the design and implementation of an IT measurement program
might not be easy, the operation of it (consistently and systematically
collecting, analyzing, and reporting performance data) requires the
sustained commitment of an organization and its stakeholders to exploit
such a program to its full potential. This commitment is important, in
particular since IT measurement is a long-term undertaking and its
benefits might not be manifest in the short term.

When an IT measurement program is implemented well, the program
and its components are aligned with the overall business, organization
and technology strategies, and they are well supported, owned and
mastered by their stakeholders. The same factors that enable the
successful implementation of a measurement program must continuously
be addressed when managing it over time, such as leadership,
participation, organization, and communication. To maintain these
conditions, and to ensure that business change and IT performance
changes are continuously reflected in the program, it has to be managed
accordingly.
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The continuous participation of stakeholders should be guaranteed over
time, to ensure that reliable measurement results are obtained.
Mastenbroek22 adds to that view a number of "caveats" that might occur
if the management of a measurement program does not pay sufficient
attention to human factors, possibly hindering the successful application
of measurement:

•   Perception of measurement being a-cultural,
• Bureaucratism,
• Cynicism,
• Impatience,
• Stagnation,
• Perfectionism,
• Internal professionalism,
• Deteriorated management attention.

In my experience, most of these caveats indeed occur, but some of them
are symptoms and some of them are root causes leading to undesired
effects. Some listed caveats are not necessarily negative effects.
Perfectionism, for example, might be a desired effect, as well as
internal professionalism. It all depends on the mission, roles and CSFs
that apply to the measured phenomena in a given situation and a given
context, whether these would be negative effects.

The combined energy of all stakeholders of the measurement program
has to be channeled in the same direction, by taking advantage of the
positive effects of measurement on the behavior of people. This
channeling has to be actively managed, in a number of ways. Firstly, the
prevention of negative effects is by taking action to reverse root causes
and make them effective. Secondly, actions should be taken to channel
energy in a positive direction. Mastenbroek suggests to pay attention to
the linkage of positive trends, learning aspects, and the avoidance of
"Shame  on  you  !"  to the aspects of alignment, stakeholder commitment,
stakeholder mastery, quantitativeness, fusion of measurement with other
management controls, and communication, already covered earlier.
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Positive effects of measurement on human behavior are related with
root causes and groundrules such as:

•    Focus of measurement on the critical issues, and the meaningfulness
of actual measurement and reporting, underpin the importance of the
measurement program and encourages stakeholders to continue with
it,

• Measuring results, rather than the means to obtain the results,
motivates people to focus on satisfying stakeholders,

• Measuring trends should lead to improvements, since it is only
natural for people to try to perform better than last month and last
year,

• Benchmarking performance against other organizations improves the
collective moral to "beat the others" together,

•   Consistent and systematic collection and reporting of performance
data improves the common belief that measurement is valuable as a

management tool,
•    Open and continuous communication about measurement results and

improvement actions obtain and maintain belief in it, and leads to
sustained commitment and participation.

Collecting and analyzing performance data

As mentioned earlier, the ability to measure performance on a
continuing basis assumes the existence of fundamental information
systems (preferably automated), such as project accounting, operating
statistics, management information systems, and financial systems. These
fundamental systems must be in place and working.

Procedures and databases link disparate pieces of existing operational
measures so they can be used for analysis purposes. Once such links are
available, timely performance data can be received and consistently and
systematically analyzed. Periodic performance reviews must interpret
measures and determine gaps between the real performance produced
and targets set.
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In general, the more measurement data available, the better an analysis
can be performed. This, however, is contradictory to the assumption
that a measurement program should be limited to a relatively small
number of key performance measures to keep a measurement program
manageable and practical. As a result, the core set of measures of a
measurement program should be kept to a meaningful set of key
performance measures but at times, a more detailed set of measures can
be used to further dig into the specifics of a particular aspect of interest.
This can be temporarily, as a one-off action, or more continuously
when applicable. In the latter case, more measures should structurally
be added to the measurement program and its set of measures.

Once measurements are performed, and deficiencies of required
performance are detected, root causes of these deficiencies have to be
identified in order to turn them into improvement actions. There can be
many root causes, and it is seldom straightforward to find clear and
obvious connections between low performance and the reasons for it.
With help of relevant expertise and experience in measurement, analysis
techniques, the business, its business processes, and IT supply processes,
correlations can be found between measures of the different BTRIPLEE
layers. Each may be subject to further investigation and discussion when
analyzing measurement results. At each level, the need may arise to
measure at a more detailed level in order to learn more about a
particular process or performance aspect.

Analysis of performance data and finding correlations can be very
difficult and complex; it is probably still an art rather than a science and
at times, management judgment has to take over from theory. The
challenge is to interpret performance data and find correlations in
relation to possible norms, benchmarks, history, experience,
assumptions, and the like. Although the BTRIPLEE framework is helpful
in ordering and classifying the main issues, possible causal relationships
between its layers are either not yet known to the common knowledge
base of research, or not yet widespread amongst the business
community.
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Reporting results and managing improvement actions

To demonstrate the purpose for which the program is originally
envisioned, measurement results must be seen to be used to fuel
sustainable improvement actions. Developed improvement actions

justify the need for the measurement program itself, and demonstrate
the seriousness of management that drives the program. Measurement
results and improvement actions therefore must be communicated, and
above all, managed.

To provide continuous feedback, a routine reporting scheme should be
in place. There is no hard and fast rule for how often reporting
measurement results should be published. In general, it is the type of
measures and type of stakeholders to report to that determine the
frequencies of different measurement reports. For example,
measurement results of the business value and the effectiveness of IT is

probably best reported annually, while IT supply effectiveness and
efficiency could be published more frequent, e.g. quarterly. The IT
suppliers' employees will probably be most interested in the results of
the "internal perspectives" of the Balanced Scorecards every month,
while project-oriented progress measures may be reported weekly
because of the necessary direct control of projects.

It is important to prioritize and balance improvement actions across the
associated organizational units and management levels of the BTRIPLEE

framework. This balancing act is necessary in order not to overstress

one organizational unit with many improvement actions and leave others
untouched. Too many improvement actions for one organizational unit
and none for another makes the program suspicious; it will be perceived
as not being fair or not well balanced. The psychological effects on
people and their perception of the measurement program as a whole that
would result from doing so, might be disastrous.

Likewise, it would be a bad idea to only define, say, efficiency
improvements for IT supply and leave effectiveness improvements for
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IT supply untouched. The effect of developing such unbalanced
improvement actions might be (in this case) that people will focus on
efficiency improvement alone, forgetting the importance of
effectiveness. As a result, efficiency might improve, but at the undesired
cost of effectiveness.

The key message is to balance improvement actions, just as the measures
themselves have been balanced at the design of the measurement

program. Once a balanced set of improvements have been defined,
priorities are determined on the basis of relevant criteria. The allocation
of priorities for improvement at the business value and IT effectiveness
levels of the BTRIPLEE framework in fact relates to the planning side of
the BTRIPLEE framework, so that criteria of the Information Economics
approach of Parker and Benson23 could be applied. For the
prioritization of IT supply effectiveness and efficiency improvements
reference is made to the CSF, GQM and Miller-Doyle approaches that
have been mentioned earlier. Planned improvements must be non-trivial
nor unreachable, in other words: ambitious but attainable.

The prioritized improvement actions must also be linked to the desired
results by reviewing the relevant IT performance measures and
associated target values. In some cases, the target values might be
adapted to cope with new insights, derived from the actual
measurements.

In this way, the planning and control loop of the BTRIPLEE framework is
closed: new plans are made, many of them as a result of the outcomes of
the control (measurement) activities. Just as all other planning activities,
the improvement actions are linked with the common planning elements
such as cost, time and planning milestones, responsibilities for
execution, etc., resulting  in  a  one page "management-agenda"  for
improvement (see figure 8.5).
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Figure 8.5: The Management Agenda for Improvement

Adon Measures Difference Value Deadline Responsible
Measured Target Revised

Value Value

-4

8.5 Case study   -   The IT measurement program  at  ANWB

A case study was performed to validate the process described in the
previous sections. The objective of this case study was aimed at
providing the empirical evidence of the correctness, business relevance,
and the practical applicability of the process (approach, method, and
techniques) to define and implement an IT measurement program in a
representative context, thus making a plausible case for them.

The context within which the definition and implementation of an IT
measurement program are validated is relevant. It relates to the business
relevance of an IT measurement program, and to the "why" question of
Yin24 who says the emphasis of a case study is on the "how" and "why"
questions, aiming at better insight into the type and complexity of the
specific research phenomenon. Some of the context criteria applied in
the previous chapter, together with the assumptions made at the
beginning of this chapter about an IT measurement program, determine
the following list of criteria to select a representative context:
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•   The organization must be an autonomous entity, such as a Business
Unit or self-standing company,

•   Management must be interested in and committed to measurement of
IT,

•   The needs of different audiences or stakeholders must be perceived
to be relevant,

•   Measurement must be seen to be a key driver of improvement

programs,
•   The activities to be measured must be those where the need for

improvement is greatest.

ANWB has been selected on the basis of these criteria. ANWB adopted
the federal IT management structure in 1992, featuring:

•   Responsibility for IT planning and control devolved to business units
where decentralized information managers (DIMs) are in charge of
IT management,

•   Governance of ANWB's overall IT strategy through a small

corporate information management (CIM) function,
•   A shared, central unit acting as IT services provider.

The shared, central IT services provider, called  A Cd    (ANWB
Computerdiensten - ANWB Computer Services) delivers IT products
and services to the business units of ANWB. It operates as a profit
center and is run as an autonomous organizational entity. ACd is
expected to be competitive and to survive on its own, meanwhile
delivering high quality IT products and services. To periodically and
consistently evaluate competitiveness and quality of service supply, the
need arose to put a coherent measurement program in place and
systematically track the performance of ACd. This program was aimed
at making ACd's performance visible, tangible, measurable and
controllable, on behalf of the three groups of stakeholders: ANWB
management ("shareholders"), business units ("customers"),
management and personnel of ACd ("employees").
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It was not aimed at measuring all activities, but rather at those where
the need for improvement appeared to be greatest. Besides, it was
supposed to include real improvement programs, as will be illustrated
below.

At ANWB, an IT measurement program was developed for one layer of
the BTRIPLEE framework: the effectiveness and efficiency of IT supply.
Since the objective of the case study is to validate the process, not the
BTRIPLEE framework itself, this practical limitation is acceptable. With
this, the boundaries of the case study are explicitly defined.

The determination of information sources, the approach, and techniques
to develop the case study are described below, as are the results of the
analysis, validation and evaluation, resulting in a conclusion of this
section. They collectively provide the answer to the "how" question of
Yin25, dealing with the correctness and the practical applicability of the
definition and implementation of an IT measurement program.

Defining the measurement program

The IT performance measurement program, as it is called at ANWB,
was defined in the period November 1992 - February 1993, and
incorporates jointly developed and accepted performance indicators,
targets, and reporting formats. Figure 8.6 depicts the process used to
build and implement the performance measurement program. It can be
characterized as a very intensive and interactive, sometimes
confrontational, yet result-oriented approach for developing an IT
performance measurement program. It included many workshops,
aimed at establishing consensus amongst stakeholders on the different
aspects of performance management, as illustrated in Figure 8.6.

Prior to the stakeholder workshops, the relevant expectations vis-a.vis
IT supply of each category of stakeholders were surveyed, with the help
of the matrices of Figure 3.9 (Effectiveness versus efficiency of IT

supply), Figure 6.2 (Distance and sophistication of IT supply), Figure
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6.3 (Roles of IT development and maintenance), and Figure 6.4 (Roles
of IT infrastructure management functions).

Figure 8.6: Defining the Performance Measurement Program
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The board and the BU representatives expressed their needs as "hassle-

free, competitively priced IT services". Then, based on this input,

representatives of ACd defined the employee needs and expectations,
leading to the "mission statement" and CSFs for IT supply, as shown in

Figure 8.7.
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Figure 8.7: Mission Statement and CSFs

ACd's Mission Statement (February 1993)

ACd wants to contribute to the continuity of ANWB
through the support of effective and efficient use of IT

Critical Success Factors

Partnership Good business relations, preferred supplier,
business knowledge, P.R.

Quality Services High service quality levels, reliable project
plans, SLAs

Quality Products Focus on core business, competitive prices,
modest innovation

Financially Sound Recover all costs, apply fair charge back
mechanism

To better understand customer expectations, and to arrive at a limited
set of appropriate performance indicators, the product and services
portfolio of ACd was reviewed by ACd employees and their customers.

The products and services, as delivered by ACd, were defined in broad
terms, such as "providing end-user-computing support" or "executing
project management". In total, 32 products and services were defined.
With the help of a simple questionnaire, stating the definitions of each
product and service, each workshop participant had to rate these
products and services in terms of relative, perceived importance, and its
perceived quality, on an interval scale from 1 to 5.

Figure 8.8 shows the average ratings of the two categories Of
stakeholders on different axes. If ACd's customers would have rated the
quality of products and services exactly the same as ACd, the circles
would have been positioned on the diagonal line. The circles appearing
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above the diagonal line represent the products which received lower
quality ratings from customers than from ACd.

Figure 8.8: Rating of Products and Services
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This matrix, derived from the Miller-Doyle26 instrument, proved to be
very valuable to focus attention on the most important products and
services, discrepancies in quality perception, and later on the selection
of a limited number of relevant performance indicators.

Firstly, the important products and services with relatively low quality
were included in the set of products and services to be tracked by the
performance measurement program. Also, products and services rated

"high" by ACd, but only "medium" or "low" by the customers, were
included in the set of products and services to be tracked, because of the
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discrepancy in the perceived quality level. In total, 12 products and
services were selected out of the 32 initially listed.

For each product or service, one or more performance indicators were
selected  from the lists of measures in Appendix  B.  On  a more aggregate
level of ACd management, indicators of the IT supply management
scorecard were selected to cover aspects such as partnership, financial
performance, innovation, and internal efficiency. The selection of
appropriate measures didn't raise a lot of discussion; agreement on a set
of 32 measures in total was soon established.

The next step, benchmarking of ACd's performance on the basis of the
selected performance indicators to find out about the acceptability of
ACd's performance, proved to be possible for 24 of the 32 selected
measures. Eight measures, all expressing user satisfaction aspects with
IT services, were defined on an interval scale from 1 to 7 because this
scale was either perceived to be more realistic than cumbersome
measures on ratio scales, or meaningful measures on ratio scales just
were not available to our collective knowledge. Unfortunately, measures
on the 1-7 interval scales cannot be benchmarked against other
companies, which appeared to be a disappointment for ANWB
management. Since trend analysis of performance actually becomes

really meaningful only after some years of internal history build-up,
management just had to live with current scores initially. By now,
history has indeed built up at ANWB, so that trends can be managed and
acted upon.

The products and services that could be benchmarked against other
companies were first measured at ACd, using the agreed-upon
measures, consuming an elapsed time of eight weeks. Benchmarks were
retrieved from:

• Public sources, such as the Helpdesk Institute Survey27, Function
Points databases, research reports, library reports, etc.,



AN IT MEASUREMENT PROGRAM 259

• Private sources, such as the databases of the consulting organization
assisting ANWB,

• Specific research (literature search, telephone interviews, actual
measuring at other companies) for this matter.

Based on this comparison, competitive and ambitious targets were set
for ACd for each measure. For each of the products and services of
which the performance level could not be compared (measures at
interval scales), a target was set as a result of a series of discussion and
negotiation between ACd employees and their customers.

The consultant had different roles to play in this process of target
setting. First of all, there's the process facilitating role, of course.
Besides, roles included playing devils' advocate (when targets at too
high levels were requested); playing "the man from Missouri" (when
targets were not ambitious enough); and playing the referee (when ACd
employees and their customers could not agree on targets). The many,
sometimes tough discussions proved to be very fruitful, ultimately
resulting in commonly-accepted performance targets for IT supply.

Implementing the measurement program

The choice for either a full-blown or a phased implementation was not
difficult: the size and complexity of the designed measurement program
were manageable in relation to the capabilities of the organization.
These capabilities were (to a large extent) developed through the
involvement of employees during the definition process of the
measurement program. The definition phase in fact had sent clear
signals about what was important and valued by top management, IT
users, and IT supply management, so people had already become
acquainted with what were perceived to be the most important products
and services, associated measures, and accepted target values.
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The implementation included:

•  The production and dissemination of the measurement guidebook,
containing the set of measures and their definitions, appropriate
method for collection of measurement data, and in most cases the
associated target values,

• Definition of different reporting schemes, suiting the needs of
different stakeholders. Basically, two different types of reports were
introduced: the annual report, classifying measures according to the
Balanced Scorecard concept; and the post-mortum project review,
reporting the most relevant data of the project reviewed,

•  Start of the actual collection of measurement data on a continuous
basis.

Since its birth the program has been managed by a dedicated, so-called
"Quality and Performance Engineer", who is staying on top and who
constantly ensures that the program is alive and evolving, or, in other
words, performing well.

Conclusion from the case study

The   objective of this case study was aimed at providing the empirical
evidence of the business relevance, correctness, and the practical
applicability of the process (approach, method, and techniques) to define

and implement an IT measurement program in a representative context,
thus making a plausible case for them.

From the start, the business relevance of developing an IT measurement

program at ANWB was obvious: 611 categories of stakeholders requested
the program to be put into place, and all participated in designing and

implementing it. The IT measurement program and its components have
been successfully incorporated into both the interface between ACd and
its customers, and the interface between ACd and ANWB management.
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As the program continues to be in full use at ANWB at the time of
writing (1995), the successful manageability of the IT measurement
program has been proven as well. Altogether, the measurement
program for IT has been fulfilling a necessary function at ANWB, and
comparable programs for other, non-IT related disciplines and activities
will be implemented shortly as a result.

The program consists of an overall management framework (the
mission statement of ACd and associated Critical Success Factors), a set
of key measures for performance and associated performance targets,
and an underlying information and reporting system. Some measures
have been added in the meantime, none have been rejected so far. Some
targets associated to performance measures have been adjusted to
appreciate changes in actual performance, to cope with increasing
customer demands, and to provide the necessary stimuli for ambitious
performance seekers.

The case study at ANWB demonstrates the feasibility, correctness, and
practical applicability of the process (approach, method and techniques)
to define and implement an IT measurement program in the way
described in the previous sections. Although ANWB's IT measurement
program was developed for one layer of the BTRIPLEE framework (the
effectiveness and efficiency of IT supply), the process of defining and
implementing additions or programs for other layers  of the BTRIPLEE
framework would not be materially different. The approach and method
as they have been described and validated would be the same; techniques
to derive appropriate measures might differ. For example, the Miller-
Doyle instrument could be replaced by the GQM or CSF techniques to
explicitly connect business purposes and CSFs with IT requirements,
from which appropriate measures for IT performance evaluation can be
derived. There are no substantial differences among these techniques,
however.
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8.6    Conclusion

The application and supply of IT must be measured continuously and
systematically where the need for improvement is greatest, taking the
needs of the main stakeholders (shareholders, customers, and employees
of the organizational entity being measured) into account. Effective IT
measurement requires a well-accepted performance measurement and
management program encompassing several elements:

•   An overall management framework (e.g., the BTRIPLEE framework),
•   A set of key measures for performance, and associated performance

targets,
•   An underlying information and reporting system.

A systematic approach to select the appropriate measures is vital. To
derive a complete set of relevant IT performance measures and
associated targets, four activities must be carried out:

• Understand stakeholders' needs and expectations,
•    Define the Critical Success Factors (CSFs) of both the application

and supply of IT,
•   Derive from both the appropriate measures and associated target

values to measure the business value and effectiveness of IT (layers
one and two of the BTRIPLEE framework); and the effectiveness and
efficiency of IT supply (layer three of the BTRIPLEE framework),

•    Test the adequacy of the set of measures and associated target values.

The next step, the successful introduction of an IT measurement
program, enable and ensure three important aspects:

• Operational alignment, so that the program is consistent with the
company's organization and business strategies,

• Stakeholder ownership, so that the program is owned by strongly
committed stakeholders,
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• Stakeholder mastery, so that the program is mastered by its
stakeholders, who continue to learn and who, ideally, influence the
program's further evolution.

This step requires strong management leadership, stakeholder
participation, operational organization, and communication of results.
Finally, a measurement program (and measurement results) must be
seen to be used to fuel sustainable, balanced improvement actions.
Improvement actions therefore must be clearly communicated, and
above all, managed.
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CHAPTER NINE

BENCHMARKING IT

One key ingredient of IT measurement is the establishment of a frame
of reference, consisting of expectations, standards, or yardsticks for the
various aspects of the application and supply of IT. Clearly, there is a
lack of generally-accepted, quantified norms for the application and
supply of IT, and many of the measures defined throughout the previous
chapters and Appendix  B l.  One  way of establishing norms  is to measure
current performance and define future expectations based on these

outcomes, thus relying on internal data, historical trends, internal or
external expertise, and negotiation between IT supplier and IT customer
in the case of IT supply. This may, in fact, be the only practical
approach available in many instances.

A second way to establish performance targets is to engage in
comparative analysis, comparing performance levels to those of business
and technology peers. A relatively passive form of such a benchmarking
approach is to use public data and information gathered from entities
outside the organization, for example published research outcomes,
information from trade groups, IT suppliers, governmental bureaus of
statistics, and so on. This might be complemented with a more active
benchmarking approach, aimed at the gathering of information from
other organizations (benchmark partners) through the exchange of
details on the application and supply of IT. Both a passive and a more
active benchmarking approach are an acceptable and often more
effective alternative for organizations to find out about their
performance as long as generally accepted and objective measures do

not exist and as long as no appropriate internal history has been built up
yet.
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Measurement and benchmarking can be used to analyze either real or
perceived problems with the application and supply of IT, in order to
improve control. On the basis of comparison with others, it can be
revealed whether atypical patterns in IT usage and supply are present.
The case study at ANWB, described in Chapter 7, is an example of this
benchmarking purpose. With the help of the BTRIPLEE framework and its
associated measures at different layers, the application and supply of IT
was analyzed, and with the help of comparative benchmark data,
conclusions could be drawn as a result.

Measurement and benchmarking can also be used more systematically
and continuously. Organizations may use benchmarking data to arrive at
acceptable performance targets or to calibrate performance targets
included in an IT measurement program. For example, it might be
important to continuously determine how the organization performs
competitively, and to adjust its performance targets accordingly. This,
for example, happens at ANWB's ACd (see previous chapter). It should
be noted that target values assigned to performance measures may differ
from benchmark data, either positively or negatively, since they must
reflect the specifics of the organization at hand.

Finally, benchmarking of IT can help organizations in exposing people
to different approaches, ideas, insights, and mechanisms for the
application and supply IT. Benchmarking, in this case, is used to learn
from best practices of other, leading organizations, and to stimulate the
transfer of those into their own.

In  any  case, the BTRIPLEE framework  can   be   used to order  and
categorize, and to measure the different aspects of the application and
supply of IT. Benchmarking enriches the application and applicability of
the BTRIPLEE framework and it helps broaden management's frame of
reference. The best "return on investment" in measurement and
benchmarking" is realized if they are systematically, consistently, and
periodically used to act as a key lever for structural improvement of
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performance in the application and supply of IT, and ultimately, the
overall performance of the organization.

In this chapter, apparent benchmarking characteristics and the main
conditions for success will be reviewed, followed by a description of the
process of IT benchmarking. Also, the execution of the benchmarking
process will be illustrated in three case studies, each demonstrating the
practical application of benchmarking for different purposes and
answering different management questions about specific aspects of the
application and supply of IT.

9.1 Benchmarking characteristics and conditions for success

The term "benchmark" comes from the discipline of geodesy. If an area
of land is surveyed to make a map, a certain point in the surroundings
serves as a benchmark. Within the area the distance is measured between
every object and the benchmark. A benchmark actually is a reference
with which other values can be compared.

Spendolini2 collected forty-nine business definitions of benchmarking in
a business context and ran into problems when he tried to develop a
single definition that could serve as a generic baseline for the term.
After many attempts he gave up and developed the "benchmarking
menu" which is illustrated in Figure 9.1. In business terms,
benchmarking can be defined as the search for ways to improve

, performance   by   means   of  measurement   and comparison3. In any
definition, by comparing quantified performance of a function, or a
process, with other, leading organizations, it is possible to identify
which aspects of performance differ, to what extent they differ, and
also, after analysis, why these performances differ. The size of observed
differences in performance might be an indicator of the size of
necessary or potential improvements. With the help of an analysis of
acknowledged performance differences, tangible opportunities can be
defined and quantified performance targets can be set.



268 IN SEARCH OF THE VALUE OF INFORMATION TECHNOLOGY

Figure 9.1: Definition(s) of Benchmarking
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Source: M.J. Spendolini, The Benchmarking Book

Thus, a number of benchmarking characteristics can be identified4:

• Benchmarking means a systematic comparison with other, leading-
edge organizations. With this, benchmarking implicates an external
focus, as well as a structured approach,

•  Benchmarking is based on measuring and comparing. To achieve
credible results, measuring and comparing require precise
descriptions, definitions and explanations of the products, services,
processes, and other phenomena that are to be measured and

compared,
• Benchmarking is aimed at establishing quantified targets for

improvement. Improvements can only be achieved if the necessary
organizational commitment is present. This implies, as discussed in
the previous chapter, that the quantification of the phenomena that
are to be benchmarked has to be done together with the people
directly involved, in order to create such an organizational
commitment for improvement in an early stage.
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Although the measurements made, the indicators employed, the
benchmarking process executed, and the possible actions derived may
vary widely, a number of universal conditions for success still applies5:

•  Top management commitment: the board has to believe in the value
of benchmarking; top management must be open to new ideas and
willing to learn from better ways to approach certain problems. If
the "not invented here" syndrome is a characteristic of the culture of
the organization, benchmarking will probably have little or no
effect,

•   Benchmarking must be dictated by strategic purposes or purposes of
improved control, and not just because of the trendy image of
benchmarking. To give benchmarking a chance, sufficient attention,
time and budget has to be made available,

• Benchmarking has to be followed up by the implementation of
recommended improvement actions. The feasibility of suggested
improvement actions, in the present situation, and under the present
circumstances, should have been tested during the benchmarking
process; they are not recommended by just copying other
organizations. Implementing improvement actions means integrating
them into the planning, budgeting, financial, and other applicable
processes6.

Just like the more general application of benchmarking, benchmarking
of the application and supply of IT is a process performed to achieve
improved application of IT and to obtain better performance of the IT
supplying function. Based on comparison, IT benchmarking offers the
opportunity to improve by learning from organizations that excel in the
application and supply of IT. The purpose is to identify exactly what the
causes of differences between their and our performance are. The
search for these causes leads to insight into other, apparently better
methods and techniques, procedures, technical resources, human
resources and their knowledge levels and skills, prevailing culture, and
other factors underlying the better application and supply of IT. This
insight must be turned into concrete improvement actions and
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improvement targets for the application and supply of IT, either as part
of an established, ongoing IT measurement program, or as a one-off
exercise.

9.2 The IT Benchmarking process

In the preceding text, the term "IT Benchmarking" is mentioned many
times. In this section, the process of IT benchmarking at one or more
levels of the BTRIPLEE framework will be further elucidated.

Most researchers who have published approaches to benchmarking
identify different process stages. Spendolini7 says there are 5, Camps
identified 10, Bemowski9 quotes AT&T who uses a process of 12 steps,
Alcoa employs one of 6, etc. In my experience, the 9-stage process
described below works very well in practice, because each stage is small
enough to be manageable, and large enough to be non-trivial. The
benchmarking process is presented in Figure 9.2.

Figure 9.2: Benchmarking Process

123456789

Select Select
Determine Partners Bench- Identify Collect Analyze Explain Define Manage
Scope and/or marking Measures Data Data ifferences Actions Actions

Databases Team

In this model, the benchmarking process is drawn as a time line. It
might, however, also be drawn as a circular model, as Spendolini
doesio, acknowledging the fact that benchmarking is a process, in the
true sense of the word. Unlike a project, which has a start and an end,
IT benchmarking often becomes a repetitive and continuous activity
because of the satisfactory results, and gets included in the IT



BENCHMARKING IT 271

measurement program as illustrated in the previous chapter. Of course,
the objectives, the measures, and the resulting improvement actions will
change as time and improvement progress.

Determine the scope

Firstly, what is going to be benchmarked, and what is not going to be
benchmarked, is exactly and explicitly determined. If the scope is too
broadly defined it will be practically impossible to achieve reasonably
thoroughly investigated results. It would turn out to be impossible to
explore the real causes of differences in performance between
benchmark partners, because the subject of benchmarking would cover
too many aspects and benchmarkers would get bogged down in endless

details. On the other hand, sufficient range should be taken into account,
to avoid coming up with improvements leading to sub-optimization of a
limited activity, department or sub-process. Besides, if the scope is too
narrow, investments made in benchmarking are not paying off, while
the initiation of a benchmarking process generally raises high

expectations.

The scope can be defined on the basis of geography (a branch, a
country, a location, etc.), or on the basis of business boundaries (a
business unit). These kinds of scope definitions have the advantage of
being clear for one's own organization, but could have the possible
disadvantage of a more complex basis of comparison with other

organizations. The organizational structures of organizations might be
quite different for many reasons. Processes, in contrast, are more
similar and therefore much easier to compare. As much as possible,
complete processes must be benchmarked rather than organizational
units.
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Select benchmark partners and databases

The next step in the benchmarking process is finding benchmark
partners and other sources of information. In many cases, both
information from benchmark partners and information from other
sources are used to complement each other.

Possible benchmark partners can be identified by scanning management
literature, press articles, and periodicals for success stories, special
award winners, etc. Other sources of information are IT suppliers,
professional associations, and independent management consultants.
Above all, personal networks of relationships can be very useful.

Benchmark partners can also be found outside one's own type of
industry or outside one's home country. This proves to be very helpful
in practice: in many industries, and in small countries in particular, it is
easier to find organizations that are willing to participate in
benchmarking studies if the environment and benchmark partners are
non-competitivell. Moreover, benchmarking of processes or activities
can be extremely useful if comparisons are made with organizations that
make money by performing these activities as their core business. For
example: Xerox, for many years a benchmarker of almost all its
business processes, did not use another supplier of photocopiers to
benchmark the activities of the Logistics and Distribution department,
but singled out L.L. Bean, Inc., the outdoor sporting goods and mail-
order house, as the best candidate for benchmarking12. The reason is
obvious: it is of vital importance for a mail-order house to have perfect
warehousing and distribution operations in place. Besides, both
companies had to develop warehousing and distribution systems to
handle products diverse in size, shape and weight. Although active in
quite different industries, the similarity of the benchmarked activities
appeared to be striking. As an analogy, in the case of benchmarking the
performance of an IT organization, IT supply activities can very well be
compared with those of a professional IT supplier, a software house, or
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a facilities management supplier of which IT service supply is a core
business.

Passive benchmark information can be selected from private and
representative public databases that contain comparative data. Databases
maintained by consultancy firms are generally not public 13, but data

provided by governmental bodies, academic institutions, IT
manufacturers and suppliers, trade associations, market research firms,
and professional research associations, are. In any of these cases, one
should make an effort to find out which definitions are used for applied
measures, in order to be sure that apples are being compared with
apples, rather than with oranges.

Select the benchmarking team

Once it is known what to benchmark, and against whom, a
benchmarking team can be formed under the leadership of a
benchmarking sponsor. This is ideally the person who is responsible for
the activities that are being benchmarked. If not, it may appear to be
difficult or impossible to implement the necessary improvements, as the
required commitment is not adequately present.

A benchmarking team should collectively have sufficient functional and
technical knowledge and expertise in the areas of interest, including
adequate IT knowledge, as well as a profound knowledge of the
organization as a whole. The danger of imposing limited normative
judgment on measurement results, drawing conclusions too quickly, is
limited by such a diverse, multi-disciplinary team.

Members of the team need to have superb communication skills, such as
interviewing, presentation, meeting, and writing skills. This is especially
important since much communication with benchmark partners is
involved. Furthermore, team members need to be analytically skilled,
because many data have to be processed and analyzed.
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Although it might be desirable to have an experienced consultant
facilitate the benchmarking process, it is the benchmarking team of the
organization itself that must execute the process, in order to achieve
adequate in-depth knowledge and to develop a strong commitment to
implement improvements in the future.

Identify measures

Before the actual collection of benchmarking data can start, it is
necessary to exactly define what to collect and how to measure, with the
help of the BTRIPLEE framework and the associated measures at each
level. What will be collected and compared depends on the motives and
objectives of the benchmarking process, as said. It is very important to
make proper agreements about these objectives and related definitions,
types, and formats of indicators, ratios, etc. The better these agreements
are made and fixed, the faster it is possible to perform the next phase

(the actual collection of data) and the more reliable the results will be.

It is necessary to establish practical definitions and descriptions of
measures, in particular if benchmark partners are involved; if
comparisons  are made by multiple team members;  and if comparisons
are made over time. When defining IT benchmarking measures based
on the BTRIPLEE framework and the associated measures discussed in
Chapters 4,5 and 6, only some of the typical questions to be answered
include:

IT Financials
•   How is IT equipment depreciated?
•   How to deal with taxes (VAT)?
•   Where are the boundaries between system development and

maintenance activities, and, consequently, costs?
•   How to deal with recharged costs?
•   Are the efforts of users included in IT costs?
• Which business measures should be used to relate IT costs?



BENCHMARKING IT 275

Business processes
•   Are both managerial and operational activities included in processes ?
•   Are inter-organizational processes / business links included?

Users' involvement and satisfaction about IT
•   How many users should be surveyed to establish representative

results?
•   Should a classification be made with respect to "users" (for instance

administrative versus technical, management versus non-
management, etc.)

Information systems (application portfolio)
•   Are all types of IT applications assessed and benchmarked? E.g., are

applications such as cash dispensers, robotics, and process automation
also included? Is infrastructural IT such as office automation and E-
mail also included?

•   What other criteria are applied to decide whether an IT application
should be included in a benchmark study (number of users, relative
importance, etc.)?

Human and technical IT supply resources
•   Are (categories of) decentralized / distributed IT functions included?
• Should distinct job families, job descriptions, knowledge levels,

classes of experience, and skills categories be distinguished to rate
personnel?

• Which categories of hardware do we include to benchmark
"technology "?

Collect data

The next step of the benchmarking process is the collection of
benchmarking data, on the basis of the measures that were identified
during the previous stage of the benchmarking process. Before
information from benchmark partners is assembled, information about
the own organization and operations should be collected first. The
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advantages are clear: the understanding of internal operations and
potential improvement areas become more accurate, and the team is
much better prepared to discuss issues with benchmark partners, if the
internal operation is better understood. Besides, if flaws in measures
and definitions of measures become apparent, they can be solved easier
if only internal data has been collected. Corrections can take place
without too many problems and without loosing credibility with
benchmark partners.

Analyze data

After the data gathering stage follows an analysis of benchmarking data
and the interpretation of differences between benchmark partners.
During this stage, it may appear from the analyses and discussions that
misinterpretations of the measures' definitions have occurred, or that
measurement errors have crept into the data set, so that rechecking or
recollection of data will be necessary. As soon as it is believed that the
data are reliable, it can be compared and patterns or trends noticed.
Generally, a "top ten" of striking facts can be drawn and reported. This

top ten will in its turn be the input for the next stage.

Explain differences

The objective of this stage is to draw reasonable and logical conclusions
from the collected and analyzed benchmarking data in terms of best
practices, strengths, and weaknesses of benchmark partners.
Furthermore, any performance gap that exists between the
benchmarking organization and its benchmark partners must be
identified and explained. Special attention is paid to finding relationships
between cause and effects. Symptoms are represented by the collected
and analyzed benchmarking data, but the root causes of differences in
performance levels still have to be identified. For that purpose the first
step is to take a closer look at the business processes (or IT supply

processes, depending on the level of benchmarking interest). This step is
followed by a review of differences in cultural, organizational,



BENCHMARKING IT 277

personal, technical, and economical aspects. In the example of IT
supply, one should look at issues such as allocated knowledge and skills;
methods, techniques and tools used; the users' role; organizational and
technical risks; effectiveness of the management processes, quality
assurance procedures, etc.

This stage of the benchmarking process is probably the most difficult,
complex, and fuzziest, of all. At this stage, measurement ends and
judgment of the benchmark team must take over. The interpretation of
benchmark data, and the validation of assumptions and hypotheses relies
on the collective body of knowledge and experience of the benchmark
team and possibly some outside experts. A series of creative workshops
often suits the need to involve a mix of qualitative and quantitative
analysis, to find patterns that reveal trends, and to draw meaningful
inferences and conclusions.

Define concrete actions

As soon as the causes of performance gaps and their effects are made
clear, actions are to be defined. Actions are dependent on the objectives
of benchmarking. For example, if benchmarking is aimed at assigning
targets to the BTUPLEE measures of an IT measurement program, the
appropriate action would be to incorporate targets into that program
based on the benchmarking results. If the prime purpose of
benchmarking is to reveal sustainable improvement opportunities and
actions, decisions have to be made with respect to impact, dependencies,
costs / benefits, feasibility, etc. In that case plans, including milestones,
required investments in terms of money and effort, responsibilities for
execution, etc. have to be defined and managed (see also Chapter 8).

Manage the actions in projects

Sometimes change can take place immediately, but most often a phased
approach for the implementation of improvement actions is the best
solution. This is not different from any other improvement plan. In any
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case, improvement actions are best managed as projects, as illustrated in
Chapter 8, under the banner of a proper project structure and regular
progress reviews.

9.3     Benchmark case studies

The benchmarking process presented in the previous section provides
the basic guidelines for IT benchmarking. The benchmarking process is
structured and follows a logical sequence of activities, and at the same
time allows for flexibility to accommodate some level of variation. The
execution of the benchmarking process in practice, on three occasions as
case studies, indeed needed such a rigid structure, and also the flexibility
to vary according to the situation at hand, as is demonstrated below.

In contrast to the case studies presented before, which are
predominantly explanatory case studies focusing on "how" and "why"
questions, the cases studies described here also deal with the "what"
question. The "what" question, together with the "how" question,
indicates a justifiable rationale for conducting exploratory case studies,

the goal being to develop more insights in the research phenomenon
within its real-life context, when little theory is available 14. Indeed, as
little theory on benchmarking appears to be present (available literature
mainly consists of practical guidelines and recipe-like process
descriptions), exploration of benchmarking through case studies is
considered to be useful.

The case studies are therefore aimed at providing the empirical evidence
of the business relevance and correctness of the IT benchmarking

process in representative contexts, and at exploring the practical
applicability and the dynamics of the benchmarking process in real-life.
The "why," "what," and "how" questions are addressed as follows.
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The three possible, specific purposes of benchmarking mentioned in the
introduction of this chapter relate to the "why" question. Why do
organizations engage in a benchmarking process? Is it to:

• Apply benchmarking as part of a control system, e.g., an IT
measurement program to arrive at or calibrate performance targets?

• Solve either real or perceived problems with the application or
supply of IT, and improve control?

•   Generate new ideas for the application or supply of IT through the
exposure to IT-based products, services, and practices of others?

The purpose of IT benchmarking was different in each case. The
benchmarking process carried out in the first case study was aimed at
developing new ideas for the application of effective IT. Benchmarking
in the second case focused on arriving at performance targets as part of
an IT measurement program, while benchmarking in the third case was
meant to improve control.

Secondly, the "what" question relates to the boundaries and the
exploratory nature of each case study. Each case study has a different
scope: the first case study focused on the effectiveness of IT (the second
layer of the BTRIPLEE framework), the second case study dealt with the
effectiveness and efficiency of IT supply (the third layer of the
B TRIPLEE framework), while the third case study was aimed   at   an
investigation into one aspect of IT supply: maintenance of information
systems.

Finally, the "how" question relates to the correctness of the IT
benchmarking process as it has been described, and to its practical
applicability in real-life. In each case, the execution of the
benchmarking process needed the strict process structure described
before, as well as the flexibility to deviate in order to cope with the
requirements resulting from the different "why" and "what" questions.
The first case study followed exactly the process described. The process
used in the second case study, aimed at performance target setting, was
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woven into the process of defining an IT measurement program, and
therefore executed slightly differently. The third case study was aimed
at attaining improved quantitative handles for control. The situation, or
rather the cautious management of the commissioning organization,
required a phased approach, which still followed the basic
benchmarking process described before, as will be demonstrated.

As an overview, the "whys", "whats" and "hows" of the three
benchmarking processes are shown in Figure 9.3. The case studies are
further elaborated on below, followed by an evaluation and the drawing
of an overall conclusion.

Figure 9.3: Overview of Three Benchmarking Case Studies

VVhy VVhat How

Case Study 1 Effectiveness of IT Straight ForwardDevelop New
Ideas

Effectiveness &   Part of Defining an
Case Study 2 Set Targets Efficiency of IT Measurement

IT Supply Program

Case Study 3 Improve Control Performance of Phased ApproachMaintenance of IT

9.3.1 Case 1: Benchmarking the effectiveness of IT

A large Dutch service organization considered reorganizing many
activities related to "Customer Service". Customer service activities
include information supply, settlement of complaints, sales by phone,
etc. To substantially improve the effectiveness and efficiency of
customer service, a redesign of existing business processes was
suggested in such a way that IT would be a key enabler of efficiency and
effectiveness improvements. Therefore the study was aimed at learning,
through benchmarking against service organizations being known for



BENCHMARKING IT 281

excellent performing customer service organizations, especially in terms
of the design of business processes and the application of IT.

Apart from these aspects, other phenomena like the organizational
structure, the quality and productivity of employees, the quality of the
communication with the customer, the effectiveness of housing and
accommodation, overall levels of effectiveness and efficiency of services
supply, etc. were also included in the study. The benchmarking specifics
of these aspects are not described here in order to stay within the scope
of the subject.

Determine the scope

The organization in question supplies a broad range of services to an
extensive and varied audience. The scope of the benchmarking study
included all customer service activities, but only as far as these activities
were related to telephone service through (generic) "06 numbers" -
comparable with the 1-800 numbers in the USA. Service through other
(dedicated) phone numbers, and service activities that were handled in
writing (for example the settlement of complaints by letter) were left
out. This way the scope of the benchmarking study was limited to what
is called the service through "call centers".

Select benchmark partners and databases

Benchmark partners were mainly found through the contacts of the
facilitating consultants of Arthur D. Little. An initial list of domestic
and foreign companies was composed, with an explanation of why each
company was selected (for example because of its innovative IT
solutions, its excellent customer service, an extraordinarily low
personnel turnover, etc.). Each company had a large customer service
organization, but they all came from different industries: a few
insurance companies being part of the "direct writers" category, a mail-
order house, manufacturers and importers of office supplies,
organizations in the travel and tourism information supply industry, etc.
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Also a foreign company performing exactly the same activities in the
same industry as the concerning organization was listed. Dutch direct
competitors were not on the list, because it was considered unlikely that
they would participate.

The board of the commissioning company made a choice from the list
of twenty companies. Eventually, six organizations were involved in the
benchmarking study, of which two were active practically only in the
United States. Without exception, the selected organizations were all
interested in cooperating in the benchmarking process, under the
condition that they would obtain the results of the study in return. Of
course, this promise was later redeemed, in the form of a report for the

participants, who incidentally remained anonymous for privacy reasons.

In addition to identifying benchmark partners, essential literature and
qualitative and quantitative data were selected to complement the basis
and sources of reference of the benchmarking process, from three main
sources:

•   Results of generic studies previously performed by the consultancy

firm,
• Quantitative studies regularly performed by specialized research

firms and available on the basis of subscription,
• Literature search.

Select the benchmarking team

The benchmarking team consisted of two consultants and five employees

from both the "business side" and the internal IT organization, chaired
by the manager in charge of customer services. The employees were
well integrated in the organization (they knew the right people to talk
to), and they were aware of different developments in the organization.
The employees of the organization and the consultants formed small
teams and undertook the next steps together.
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Identify measures

Before the measures to be used were identified, an overall, global
business model was constructed, identifying the most important business
processes. Next, measures were determined for the measurement of
both process output and process execution. IT-related measures were
selected from the IT effectiveness level of the BTRIPLEE frameWOrk (the
other levels were excluded from the scope of the benchmark study)
while business-oriented measures were derived from the literature and
qualitative data assembled earlier. Process output in call centers
appeared to be measurable in terms of waiting time for customers who
wanted to communicate, satisfaction of customers about the answers to
their questions, and the settlement of their complaints, the number of
times they were put through to other customer services representatives
to answer the same question, etc. Process execution can be measured
using a combination of measures, including IT-related measures such as
number of employees per computer terminal, availability of databases,
coverage and quality of IT support of led dialogues (the course of a
telephone conversation), etc.

Collect data

At first, qualitative information was gathered through interviews with
several employees of the benchmark partners. These interviews were
followed up by the collection of quantitative data at each participating
benchmark partner. The teams extracted the necessary quantitative data
from different administrative systems and performed a limited number
of additional data collections to acquire the information which was not
directly retrievable from administrative systems. Although it turned out
to be impossible to actually assemble all information from every
organization involved, about 85 percent of the desired information was
collected overall. This appeared to be a good basis for an objective
comparison and a clear analysis of the effectiveness and efficiency of the
business processes and activities in the domain of customer service and
the application of IT.



284 IN SEARCH OFTHE VALUE OF INFORMATION TECHNOLOGY

Analyze data

After the teams had produced their results in a format that was agreed
upon beforehand, the resulting data were compared during a number of
sessions. This led to a large spreadsheet, clearly demonstrating
differences in performance (output). For each measure, averages and
standard deviations were calculated. The purpose of this was to arrive at
a kind of standard or target per measure, and to further map the
differences in performance between the concerning organization and the
other benchmark partners. In a few cases it appeared necessary to verify
certain data and sometimes estimates had to be made because the real
data were not available or postulated. Also some "intelligent
manipulations" turned out to be necessary to transform available data
into useful figures, better corresponding with agreed-upon definitions.
After these manipulations, the results still formed a good basis for an
objective comparison of the quantitative data from benchmark partners
and data from external sources (databases, literature).

Explain differences

For the explanation of differences in performance between the
benchmark partners, the team discussed possible relations between
performance (effects) and performance driving factors (root causes).
Differences, explicable by organization-specific circumstances were as
much as possible distinguished from differences not explicable by these
factors.

In particular, the constructed business model and business knowledge of
team members proved to be very useful at this stage. The lively
discussions, the brainstorming, and the formulation and rejection of
hypotheses brought about a better understanding of the subject and a
deeper insight into the key performance factors of business processes
and the applied IT.



BENCHMARKING IT 285

This led to the definition of "standards of performance": for each
performance aspect quantified targets were set, on the basis of the
benchmarking results. To some measures the average measurement
results were assigned as target value; for several others the averages

were adjusted to meet the specific situation. Target values for some
measures were set at the "best-of-breed" level, to align them with
specific ambitious goals, of which the team thought they were critical to
the call centers' success.

Define concrete actions

On the basis Of the benchmarking process a series of related

improvements to become an excellent customer service organization
were defined. This resulted in an overall plan for the phased
implementation of improvements over a period of three years.
Suggestions were made for a new organizational structure, the
implementation of modifications to the critical business processes, and
improvements in IT. In particular customer waiting time and customer
satisfaction were designated as priority improvement actions; while the
number of employees per computer terminal was going to be decreased

to   1, the availability of customer information captured in databases  was
going to be made more accessible, and guiding dialogues were going to
be improved. All changes were justified and planned on the basis of
estimates of organizational impact, costs and benefits, timeliness, as well
as estimates of possible impact on other initiatives already underway.

Manage the actions in projects

The improvement actions were converted into improvement projects.
These were further implemented and managed by top management.

Conclusions

The business relevance of IT benchmarking is obvious in this case. It is
demonstrated by the fact that the process was commissioned and chaired
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by the manager in charge of customer services. Management believed in
the value of benchmarking, it was open to new ideas and willing to learn
from other, both domestic and foreign service organizations. Sufficient
management attention, time, internal budget, consultancy budget, and
adequate resources were made available, underpinning managerial
commitment and the business relevance of benchmarking. Most
importantly, however, the organization was able to gain new insights, to
adopt different ways of working, and to improve customer service
activities through IT, as a result of the benchmarking process.

The benchmarking process could be carried out according to the steps
described earlier in this chapter. It required an elapsed time of three
months, excluding, of course, the actual implementation of
improvement actions. In practical terms (the exploratory part of the
case study), the external focus and the structured approach proved to be
key cornerstones of the whole process. The external focus excited
participants enormously, while the structured approach kept things
manageable. The measurement and comparison aspects of the process

required the expected precise descriptions, definitions and explanations
of the products, services, and business processes measured and
compared. This appeared to be crucial not only to achieve credible
results, but also to demonstrate the seriousness of the benchmarking
process to the external benchmark partners involved.

9.3.2 Case 2: Benchmarking the effectiveness and

efficiency of IT supply at ANWB

The measurement program that tracks the performance of ANWB's IT
organization (ACd), is based (as mentioned in the previous chapter) on
performance measures jointly developed and accepted by ACd's
stakeholders: IT employees, users' representatives, and board members.
Benchmarking against other organizations played an important role in
the development of performance targets for competitive supply of IT
products and services at ANWB. As the development of the IT



BENCHMARKING IT 287

measurement program has been discussed extensively in the previous
chapter, the discussion in this section will be brief, and focused on the
benchmarking aspects and their role in setting targets for the selected

performance measures.

The starting point for the development of the measurement program
was to monitor the performances of the IT supplying organization with
the help of a limited number of measures from the BTRIPLEE level
"Effectiveness and efficiency of IT supply". Based on the need of the
board and the customers (the Business Units), and based on the vision
and earlier defined success criteria of the IT organization, products and
services were identified that needed monitoring through the
measurement program. These products and services, together with
relevant performance measures, were collectively identified by the IT
organization, the users of IT products and services, and ANWB
management (see Chapter 8). To identify associated performance targets
(standards), the benchmarking approach described was applied.

In this case study, no benchmark partners in the true sense of the term
were used. Rather, databases maintained by the facilitating consultant
were used as reference. In the few cases that the databases were not

sufficient, personal contacts were used to answer ad-hoc questions and
to provide comparative snapshot information.

The benchmark team consisted of a core team (two consultants and five
employees from the IT supply organization ACd) and a, what we called,
"reference-team" (six key representatives of the different Business

Units). The ACd employees, coming from different IT disciplines and
from different hierarchical layers, worked side by side with the
consultants on a daily basis on the project. The reference team met
regularly to discuss users' expectations and related benchmarking issues.

It turned out that, not surprisingly, the IT employees in the team, who
work in everyday operations had a clear insight in information sources
necessary for data gathering. The consultants supplied the external
benchmarking information and ensured that the right level of
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abstraction remained guaranteed: IT employees sometimes liked to
discuss technical details that were actually less relevant, while users
tended to oversimplify things from time to time.

As ACd was required to be competitive, and as ACd employees felt they
themselves were almost personally measured and compared, precise
descriptions, definitions and explanations of the IT products, IT
services, and IT supply processes measured and compared were
developed. During several intensive sessions, results from internal data
collection were compared with information from external databases.
Initially, this led to exhausting discussions and doubts about both the
gathered facts and the reliability of external benchmarks. In spite of
these discussions, consensus was reached about ACd's performance in
relation to external benchmarks and acceptable performance targets
could be negotiated for each performance measure.

Conclusions

The business relevance of IT benchmarking is obvious: benchmarking
against other organizations played an important role to determine
competitive targets for supply  of IT products and services  at  ANWB.  In
fact, to determine competitive performance targets, ANWB had
virtually no choice but to benchmark, which indeed provided the targets
sought for. All stakeholders committed to the performance measures
and competitive performance targets developed during the
benchmarking process, which underpins its business relevance.

The process slightly deviated from the one described in this chapter, as
it was woven into the development of an IT measurement program.
Nevertheless, the correctness and the practical applicability of the IT
benchmarking process has been demonstrated and its dynamics
explored. The actual benchmarking part took an elapsed time Of two
months. Sufficient management attention, time, internal budget,
consultancy budget, and adequate resources were made available to
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make the benchmarking process (and in fact, the definition and
implementation of the IT measurement program) a success.

9.3.3 Case 3: Benchmarking of maintenance of information

systems in the financial industry in the Netherlands

The management of one of the three largest Dutch banks questioned
whether or not the regular maintenance of the core banking information
systems was too expensive. Since no generally accepted standards or
norms exist, it was suggested to answer this question by comparing the
bank's maintenance activities with those of other large financial
institutions in the Netherlands, and then arrive at an opinion about the

many aspects of the answer to this "simple" question.

Initially, the bank's management was not overly optimistic about this

proposal. It was not immediately believed that the information,
necessary to compare and benchmark, would and could be supplied by
potential benchmark candidates. Therefore a first phase of qualitative
benchmarking was introduced, aimed at:

•   A qualitative comparison of the benchmark partners' approaches to
information systems maintenance,

•   A comparison of these approaches with a "best practices" model, to
be derived from current literature and expert opinions from scholars
and consultants.

This first phase, if successful, would be followed by a second,

quantitative benchmarking phase. In reality, this phase again was split in

two parts,  2a and 2b.  This  was done because after finishing phase  1,  the
management of the bank was still not fully convinced that either
sufficient reliable benchmark partners could be found, or that they
would be able to supply the necessary quantified information. Phase 2a
was therefore devoted to clearly identifying which measures would be
feasible to include in the quantitative benchmarking round, on the basis
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of a short study of the measurement systems and practices in place by
the benchmarking partners. After assuring that reliable information
about certain key measures could and would be collected with all
benchmarking partners, phase 2b could be carried out. This
benchmarking process, as it was executed, is shown in Figure 9.4.

Figure 9.4: Benchmarking Process used in Case 3
Phase 1: Qualitative Benchmarking
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Phase 1 - Qualitative benchmarking

Phase 1 - Determine the scope

To get started, the scope was defined by the commissioning bank
together with the consultants, not in consultation with potential
benchmark partners. The bank was going to fund the benchmarking
study, and therefore its interests had to prevail. The scope was limited
to finding improvements of the effectiveness, and especially the
efficiency of trouble-shooting activities, small enhancements of
application software, and the support of users, the data center and other
system development functions (answering their questions, basically).

Phase  1 - Select benchmark partners and databases

Benchmark partners were approached by the facilitating consultants.
The list included 5 Dutch and 2 predominantly multinational companies:
two other large banks in the Netherlands, a pension fund, an insurance
company (because they are all active in the financial industry), two
large industrial companies (because of their large user base, and also
because of our curiosity to find out whether differences would exist
between different types of industries), and a manufacturer / supplier of
packaged software (because maintenance and user support was a core
business activity of this company). Without exception, all selected
organizations were interested in cooperating in the benchmarking
process, under the condition that they would obtain the results of the
study in return.

The commissioning bank started to feel confident that benchmarking
amongst a total sample of 8 large and interesting companies would bring
some results at least.
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Phase 1 - Select the benchmarking team

The core benchmarking team consisted of two consultants and an
employee of the commissioning bank. During the execution of the
benchmarking processes, this core team was supported by:

•   A scholar from the Tilburg University in the Netherlands, who
performed a thorough literature study on the subject to raise the

important questions, and who participated in brainstorming sessions

during the process,
•   Two consultants, who participated in the brainstorming sessions as

well.

Phase 1 - Identify measures

No real measures were used in the first, qualitative benchmarking
round. Rather, areas of interest were defined, based on two important
inputs:

•  Firstly, a conceptual input - process - output model of information
system maintenance was constructed. This model, mainly based on
current literature, describes the different aspects influencing
effectiveness and efficiency levels of maintenance processes, within
their business and application portfolio context.

• Secondly, important questions were derived from the (limited)
research and literature available, to be answered by the benchmark
partners, leading to a set of qualitative indicators needed for the data
collection during the next phase of the study.

Phase 1 - Collect data

Qualitative information was gathered through a series of structured
interviews with several employees of both the bank and the other
benchmark partners. These interviews were followed up by the
collection of as much quantitative data as possible and the gathering of
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examples of best practices from each participating benchmark partner;
not only to be better informed on behalf of this first phase, but also to
test whether benchmark partners would qualify to participate during the
second, quantitative benchmarking round.

Phase 1 - Analyze data

No specific remarks can be made about this analysis phase - it went as
smoothly as it could go. By drawing up schemes of the maintenance
practices of benchmarking partners, and comparing them with a "best-
of-breed" model which was developed, the analysis resulted in apparent
differences between organizations.

Phase 1 - Explain differences

The differences in effectiveness and efficiency between the benchmark
partners, and between the commissioning bank and the "best-of-breed"
model, could be explained without too many difficulties, mainly because
of the collective experience and expert views of the scholar, the
consultants and the bank's representative.

Phase 1 - Define concrete actions

On the basis of the qualitative benchmarking process, a series of
presentations was given to the banks' management teams, including a set
of concluding hypotheses and issues to be dealt with during the next
phase: quantitative benchmarking. On that basis, we were asked to
continue with that next phase.

Phase 2A - Select partners for quantitative benchmarking

After the first benchmarking round it became clear that some
benchmark partners would not be able to participate in the second,
quantitative round. Different reasons were given: either they were not
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able, or they were not willing to supply the necessary data, or they were
not interested in spending the necessary time on the study within the
time frame we gave them. One benchmarking partner (the software

supply company) could not participate further because of a very sad
reason:  it  had gone broke !

What remained was a set of five, highly-interested companies: the
commissioning bank, one other large bank, the pension fund, the
insurance company, and one large industrial company.

The benchmarking team defined the measures for which data was going
to be collected through a formal questionnaire. This was done by
reviewing the measures in place with the commissioning bank, and by

adding missing measures that were needed to cover the scope and depth
of the maintenance activities and their business and application portfolio
context that were researched and benchmarked.

Phase 2B - Actual quantitative benchmarking

Quantitative information was gathered through structured
questionnaires and follow-up interviews. During the analysis phase, it
became clear that two benchmark partners had supplied us with at least

partly inconsistent information. The measures of one benchmarking
partner in particular (the other bank - in other words: the direct
competitor) gave us some headaches: their measured performance in
some processes differed substantially from that of the commissioning
bank. The difference was so substantial, that it was almost too hard to
believe. Checking and rechecking taught us, however, that their actual

performance indeed was not the same because of different objectives for
information systems maintenance and because management focused on

day-to-day problems, rather than on future goals.

After these discussions and re-checking with benchmark partners, the
benchmark information became consistent enough to give the team the
feeling it was working with a reliable set of data. The explanation of
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differences in effectiveness and efficiency between the benchmark
partners, and between the commissioning bank and the "best-of-breed"
model, was performed by combining results of the qualitative
benchmarking phase with new insights from the quantitative
benchmarking exercise. In fact, two thirds of the performance
shortages, explained as a result of the quantitative benchmarking, had
already been identified by the first round of qualitative benchmarking.
Of course, the quantified evidence came across much stronger than the
qualitative, expert-based findings. The quantitative benchmarking
revealed the remaining one third of the total performance gaps and
related improvement areas, which, as such, demonstrates the relevance
of quantitative benchmarking over qualitative benchmarking only.

On the basis of the benchmarking process a series of substantive
improvement areas and concrete actions for enhanced control could be
defined. At the time of writing, the commissioning bank is preparing its
decisions about our recommendations. It is a little early to convey what
they have decided, and how they will manage it.

Conclusions

The benchmarking process carried out was aimed at improving control
of the maintenance of core banking information systems, and associated
costs. The bank's management was unsure whether the cost level was
"right," and as no other means were available, benchmarking appeared
to be an appealing approach to tackle this issue. Despite the slight
uncertainty of the bank's management at the start of the process, its
readiness to benchmark, together with the benchmarking results, and its
readiness to implement recommended improvement actions, confirms
the business relevance of benchmarking.

The bank appeared to be highly interested in performance data of
comparable Dutch banks, more than in the performance of other, non-
banking organizations. This can be explained by the competitive
situation in the financial industry, and the fact that the Netherlands is a
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small country, where in the same industry, everybody knows
everybody. The case also demonstrated that benchmarking may lead to
quantified targets for improvement, but only for the aspects of
performance in which the bank showed to be worse than benchmark
partners. For the maintenance aspects of which the bank's performance
appeared to be lower than others, management was overly interested to
know why and eager to improve. On the other hand, the bank's
management felt satisfied when they saw they performed relatively
better at specific aspects, and did not see any reasons to improve those.

The phased approach still followed the basic benchmarking process
described before, and included a systematic comparison with other,
leading-edge organizations from the same and other industries. The
assumptions made, that the benchmarking approach implicates an
external focus, as well as a structured approach, were clearly confirmed
by this case. The case confirmed the correctness and practical
applicability of the benchmarking process and its steps

9.3.4 Conclusions from the case studies

First of all, benchmarking characteristics have been validated through
the execution of these case studies. The hypothesis of benchmarking

being a systematic comparison with other, leading-edge organizations,
implicating an external focus and a structured approach, is clearly
demonstrated to be valid in each case study, as is the characteristic of
benchmarking that it is based on measuring and comparing. The term
"leading-edge" is troublesome, though. In practical terms, it is very
difficult to demonstrate or prove what "leading-edge" really means.
When selecting benchmark partners, it appeared that the perception of
companies being "leading-edge" is of higher importance than a thorough
analysis of actual performance.

It also appeared that when companies are compared with each other,
they always hope to be the best. If the performance of an organization is
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compared with performance data of other companies contained in data
bases or assembled as part of the benchmarking process at hand, it will
want to score in the upper league. Nobody wants to perform worse than
his neighbor, so that performance and improvement targets are almost
automatically set at the highest level.

It has been demonstrated that achieving credible benchmarking results,
measuring and comparing require precise descriptions, definitions and
explanations of the products, services, processes, and other phenomena
that are measured and compared. In each case study, quite some time
and many discussions were devoted to these aspects of benchmarking,

especially in the banking case study.

As benchmarking is aimed at attaining real improvements, only to be
achieved if the necessary organizational commitment is present, the
benchmark teams in each case study consisted of a mixture of
consultants and people directly involved. In this way, organizational
commitment for improvement in an early stage was established.

Benchmarking was followed up by the implementation of recommended
improvement actions, while the results of the process also confirmed
aspects of excellence in performance.

It was hypothesized that a number of conditions for benchmarking
success would apply. First of all, top management commitment was
supposed to be crucial, to be expressed by a board that believes in the
value of benchmarking and which is open to new ideas and willing to
learn from better ways to approach certain problems. Again, this
proved to be true. Secondly, as the case studies were performed by
mixed teams of consultants and employees of the commissioning
organizations, qualified team members had to be made available as well.
In each case, this appeared to be possible. Thirdly, as the case studies
were quite visible in the organizations of both the commissioning
companies as well as the benchmarking partners, results could not be
ignored. The combination of these three reasons appeared to be
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powerful enough for management to act upon the results, in all three
cases.

The best demonstration of the business relevance of benchmarking is to
look at its results. The first case study delivered new insights and fresh
ideas as a result of benchmarking, while the second case delivered the
performance targets sought for. The third case delivered the qualitative
and quantitative means to improve control, but it is a bit too early to
convey whether tangible results of improvement actions taken have
materialized, since they are still under discussion at the time of writing
(1995).

9.4 Conclusion

Quantitative measurability and benchmarking of the application and
supply of IT is of great importance. Comparing with and learning from
the best, can lead to establishing targets for selected BTRIPLEE measures
of IT performance based on ratio scales, and in a broader sense, to
structural improvements of the application and supply of IT.

However, benchmarking is not the "silver bullet" to solve every
problem or answer any question. At some point, management judgment
must take over from measurement, while benchmarking serves a key

role in supporting both. In any case, measurement and comparison must
be interpreted wisely in relation to their business context.

Although benchmarking can be used as a successful management tool,
some limitations exist. Because benchmarking means comparison with
others, original and visionary ideas may suffer if benchmarking is
applied as the " silver bullet". Many strategic, innovative products and
services spring from the intuitive feeling for the market, seldom using
market analysis, let alone a comparison with others. Such products, like
the Apple Macintosh, the Sony Walkman, and the Chrysler Voyager
became market leaders because the companies introducing these
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products completely followed their own course 15. Likewise, many
organizations applied strategic IT without looking at others at all.
Therefore, finding the right balance between benchmarking and other
approaches such as putting emphasis on Core Competencies16 is
recommended. Finding the right balance is contingent on the specifics of
the organization and the needs of stakeholders at any given time. Doing
this is feasible however: Xerox, for example, can be considered a
leading company in benchmarking of operational processes, and
visionary in the field of product development at the same time.

The danger of treating benchmarking of the application and supply of
IT as being merely a "numbers game", is particularly restricted if
measuring and comparing are not perceived as goals in themselves, but
rather as adding value to the successful application and supply of IT.
The usefulness of benchmarking increases as it becomes more obvious
to all stakeholders what is intended with benchmarking, and when
specific improvement actions are initiated as a result.

From the case studies presented in this chapter, it is clear that the
benchmarking process as such is very feasible and doable, providing the
results sought. In my experience, and as has been demonstrated by the
case studies, the technical aspects of benchmarking are not the issue.
What is complicated, is to get the different but necessary internal and
external parties interested, involved, and committed; meanwhile
seducing them to openly compare and discuss each other's performance
levels and reasons why. What makes benchmarking processes complex,
sometimes fuzzy, but always interesting, are the politics and tactics,
rather than the technical execution of it.

As a result, there are no particular reasons that would make it necessary
to adjust the benchmark model presented in Figure 9.2.
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CHAPTER TEN

RETROSPECT AND PROSPECT

In any business a "dashboard" of vital performance indicators is needed
to gauge how the company is faring. Such a dashboard, consisting of
appropriate measures to indicate strengths and weaknesses, provides a
guide for management and forms the core of planning and control. A
dashboard of performance indicators allows management to evaluate the
contribution of several factors that impact the overall performance of
the organization.

One of these factors is Information Technology (IT). Organizations
have invested enormous sums of money in computer hardware,
software, communication networks, data bases, and people, collectively
known as IT. Today, IT not only supports and enables substantial
changes in business operations, it also introduces IT-enabled products,
services, and distribution channels, and it allows individuals and
organizations to work together effectively and efficiently, anywhere,

anytime. This evolution of IT complicates its management and hence,
the determination of its impact on the overall performance of the
organization. To evaluate IT, a dashboard of relevant performance
indicators is needed.

Few companies seem to be able to systematically take measurements to
relate IT benefits to business performance. An important reason for this
situation is a shortfall of measurement frameworks, measurement
techniques, and actual measures. Another problem has been the lack of
basic principles and approaches for guiding embedded and accepted
measurement programs. A third roadblock has been the difficulty of
arriving at appropriate norms of IT performance.
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These issues have all been addressed in this study, aimed at a theoretical

yet practical contribution to the collective body of knowledge and
research into the ex-post valuation of IT. This thesis answers four key
questions, adding insights into the measurement of the value of IT once
it has been developed, implemented and actually used:

•   What are the key business and IT aspects that drive planning and
valuation of IT?

•   What are the appropriate measures to consistently and systematically
assess the business value and effectiveness of IT, and the effectiveness
and efficiency of the activities that are performed to make IT
available, and what are their relationships?

•   What factors are responsible for the successful implementation of an
effective IT measurement program?

•    How to benchmark the business value and effectiveness of IT, and the
effectiveness and efficiency of the activities to make IT available?

To answer the first two questions, an IT planning and valuation
framework has been designed, in conjunction with previous research.
This BTRIPLEE framework, as it is coined, has been validated in real-
life. The third question is answered by the definition, description, and
validation of the basic principles and an approach for the
implementation of a structured IT measurement program. The fourth
question is answered by the definition, description, and validation in
different case studies, of an IT benchmarking process. Together, the
answers to the research questions posed fulfill the need for the currently
lacking, overall, transferable, and executable approach to consistently
and systematically measure the value of IT, enabling business

management to:

• Clearly understand what to measure,
• Select applicable measures at each BTRIPLEE level to assess the many

facets of the application and supply of IT,
•   Implement an effective IT measurement program,
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• Develop norms for the application and supply of IT through
benchmarking.

The BTRIpLEE framework is designed to define IT value questions  at

multiple levels of the organization and places the answers to these
questions in their business and planning contexts.   The B TRIPLEE

framework links, in fact, the distinct levels of business planning, IT
planning, and IT supply planning with the comparable valuation levels
of the business value of IT, the effectiveness of IT, and the effectiveness

and efficiency of IT supply. By assigning value to IT at each level, and

in its full context, the overall value question of IT can be answered.

Although the three levels are interdependent and iterative, value of IT
can be measured at each distinct level by applying distinct sets of
measures:

• Business value of IT can be measured by linking IT costs with:
- financial indicators,
- non-financial business performance indicators,
- critical success factors.

•    The effectiveness of IT, also called alignment of IT with the business

processes, activities, and its employees, can be measured by using
many effectiveness measures of IT.

•  The effectiveness and efficiency of IT supply, either through an
internal department or an outside service supply organization, can be
measured by using a host of measures linked to five key IT supply

processes.

It is widely known that measurement must drive improvement
programs, that those activities should be measured where the need for
improvement is greatest, and that the different needs of various
stakeholders must be taken into account. This study reveals how IT
measurement programs can be systematically and cohesively introduced
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and maintained, taking these prerequisites into account, in order to
attain the long-lasting and embedded improvements sought.

Benchmarking - the comparison with others, in order to learn from
them and help set norms for the application and supply of IT - can play
a key role in IT measurement and improvement processes. The IT
benchmarking process presented in this study, supported by three case
studies, makes clear that IT benchmarking is really feasible and doable,
providing the results sought.

In   conclusion, the combination   of the application   of the BTRIPLEE
framework and its measures at different levels, a continuous IT
measurement program, and IT benchmarking to establish quantified
performance targets and improvement objectives, can serve a number of
purposes, e.g.:

•   Control of the costs of IT and improvement of the allocation of IT
investments,

•   Improvement of the strategic and operational application and use of
IT,

•    Improvement of the effectiveness of IT products and services such as
information systems and IT infrastructure,

•    Judgment of the effectiveness and efficiency of IT supply and
suppliers, including internal IT organizations.

It is safe to state that from the different case studies throughout this
study, it is clear that IT value measurement as such is relevant from a
business perspective, executable, and delivering results which can be
acted upon. According to Craig Smithi,  the use of a limited number of
case studies as a basis for drawing inferences, and the validity of an
extrapolation from the cases, does not depend on the representativeness
of such cases in a statistical sense. It rather depends on the plausibility
and cogency of the logical reasoning used in describing results from the
case, and in drawing inferences and conclusions from those results. This
is exactly what has been done in this study.
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In my experience, the issues around the valuation of IT are not
primarily technical. What is complicated, from a business perspective, is
to get the different but necessary parties involved, interested and
committed, to openly discuss IT management and IT measurement
issues, and to commit to real, long-lasting improvements in the
application and supply of IT in today's information-based organizations.

In any case, at some point measurement ends and management judgment
must take over. It is essential to understand the difficulty and sometimes
impossibility, given the practical circumstances, of measuring
everything in precise and quantified ways. However, with the
development   of the BTRIPLEE framework, the classification   of
appropriate measures, the demonstration of their applicability in real
life, the provision of principles for guiding measurement programs, and
the analysis of benchmark opportunities, I sincerely believe to have
contributed valuable theoretical and practical insights to the body of
knowledge of both researchers and management, aimed at moving the
point where management judgment has to take over from measurement
towards the latter side.

This research demonstrates the potential power  of the BTRIPLEE
framework in measuring the value of IT, at different levels of an
organization, as well as its implementation. Research on the question of
IT value, however, remains far from settled. Future work in this
domain can follow several lines. On the practical side, a collective,
ongoing benchmark program could be developed, based on the BTRIPLEE
framework and a common set of performance indicators, probably per
type of industry and geographical area. On the theoretical side, several
topics may be investigated. Firstly, little is known about the
characteristics of organizations and industries that determine the types
of IT investment that are delivering value, and which types of
organizations are effective or ineffective users of IT, and why. Future
research in this area should go beyond the art and science of IT value
measurement and focus on differentiating successful and unsuccessful IT
investment strategies. By identifying "best practices" either in terms of
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specific characteristics or as overall strategies of specific firms,
managers can be provided with the information they need to fully
exploit the value of IT. Secondly, little is known about the value of IT
infrastructure. As a growing percentage of overall IT expenditure is on
IT infrastructure, improved measurement techniques to assess its
business value are needed. Thirdly, little is known about the managerial
barriers to measurement. Why are so few companies measuring the
different aspects of IT? The reasons given throughout this book, I
believe, form only the tip of the iceberg. It might be interesting to
undertake a thorough study on the managerial barriers and stumbling
blocks of IT measurement.

It is my hope that this thesis induces further research on the many
questions about the measurement of the value of IT.
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APPENDIX A

ATTRIBUTES OF MEASURES

In any situation, it is necessary to select the appropriate measures from
the many measures that have been proposed and discussed, to evaluate
IT and to interpret actual measurement results in the context of the
specific situation and the company's ultimate business objectives and
goals. In other words: the dashboard of IT value gauges has to be
custom designed to reflect the specific internal and external issues at
hand.

Measures are not all of the same kind. Different types of measures exist
to support different purposes and sorts of measurements. Based on a
compilation of different sourcesl,2,3 measures can be distinguished by
their:

•   Applicability to support a type of measurement,
•   Type of scale,
•   Relationship to other measures,
• Comparability.

Applicability of measures

Measurement in general serves different purposes, having consequences
for the actual measures to be used. Three different purposes of
measurement are:

• Measuring process and activity levels: The focus of this type of
measurement is on periodic scores of the effectiveness and efficiency
of processes, and deals with cost, timeliness, and quality of processes
and activities. Associated measures track the process and the size of
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activities rather than the quality of the outcome of activities. An
example is the development process of IT applications, for which the
measure Function Points Per Staff Month indicates the level of
activity, and Function Points Per Calendar Month indicates speed of
the process.

•   Measuring results: The focus here is on the measurement of cost and
effectiveness of delivered products or services, or the post-mortem
evaluation of just completed projects. In the example of application
development, the level of user satisfaction and the number of defects

during the first three months of operation would be appropriate
result-oriented measures to evaluate some of the aspects of an IT
application (the result of the development process).

•   Measuring performance to budget: Associated indicators gauge either
ad-hoc or in a more continuous way management's ability to match
requirements to daily constraints, rather than the ability to perform
activities at a certain efficiency level, or the effective results of
efforts. For an application development project, the percentage of
budget overrun (in money) and project plan slippage (in time) are
good examples of associated measures.

Type Of scale

Measures are either quantitative or qualitative. Four distinct sorts of
measures can be distinguished: nominal (or categorical), ordinal,
interval and ratio measurement types, each with their own scales4:

•  Nominal scales are used to classify. An example would be either
"yes" or "no," to questions like "Do you have experience with system
ABC ?", or "Are you generally happy with the services of the IT
supplier ?" etc. The nominal scale is qualitative.

•   Ordinal scales are used to rank and compare, for example, Company
A spends a little or a lot more on IT than Company B. The often
used rankings of 'better' versus 'worse', or 'high' - 'medium' - 'low'
fall into this category. The ordinal scale is qualitative.
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• Interval scales are quantitative scales on which the difference
between the numbers on the scale can be interpreted meaningfully.
An example is the overall customer satisfaction rating of 6 on a scale
from 1 to 9. Such a rating is in fact a quantitative representation of a
rather subjective, qualitative assessment. However, when asking
large, representative sample sizes for a subjective opinion, the
average of these subjective opinions will probably be close to
objectivity, in context. If, for example, the majority of IT users is
unhappy about the service level of IT supplier ABC, an average
customer satisfaction rate of 3.2 on a scale from 1 to 9 should be
regarded as an objective score of the customer satisfaction measure
of the client base of supplier ABC.

•   Ratio scales are quantitative scales such that the numbers on this scale
have meaning. An example of this scale would be the number of
dollars a company spends on IT. The scale possesses the property
that intervals between points on the scale are comparable. For
example, the difference between 100 million dollars a year and 120
million dollars  per  year  is  the  same  as the difference between   150

million   a   year   and 170 million   per   year. In addition, it might   be
meaningful to compare  an  IT cost of 150 million  per year with  an IT
cost of 100 million dollars a year, by stating that the former IT cost
is  1.5  times  that of the latter.

Ideally, measurement implies quantified, objective measures on ratio
scales. However, quantified measures of a qualitative and more
subjective nature (measures on the interval scale) can also be useful and
may, in fact, be the only practical measures available in many instances.

Relationship with other measures

Most measures do not stand alone but rather are linked to each other,
one way or another. Within groups (e.g. the category of IT
effectiveness measures, or the category of IT supply effectiveness
measures), measures relate together to form a pyramid of rising
(vertical) levels of abstraction under a single performance criterion, and
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have relationships horizontally, as illustrated in Figure A. 1. These

relationships might be either strong or weak, and either statistically
proven or logically derived.

Figure A.1: Pyramid of a Group of IT Performance
Indicators
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The idea of building pyramids has been developed by Mint05 for a
different purpose (to write clear business documents), but the concept
can be equally useful for structuring and ordering performance
measures. According to Minto, "at higher levels, aggregate performance
measures summarize the performance measures grouped below them
(vertical linkage). Performance measures in each grouping must be part
of the same logical set of measures, and they must be in strict logical
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order (horizontal linkage). The logical order can be formed either
deductively or inductively. If the order is deductive, the second
performance measure is a result of the first one, and the third measure
follows from the first two measures. If the order is inductive, the
measures  are  of the  same  kind and independent  of each other."

Figure  A. 1   illustrates  both the deductive and inductive relationships
between measures. The measure "costs of IT" is broken down into three
measures. "Costs of maintenance" is a consequence of the development
of IT applications in the past, while the costs of IT operations are
implied by both the costs of development and later adaptations and
changes to the application. The three cost measures demonstrate a clear
deductive relationship.

At the lower levels, the cost of development can be divided into new
development and re-development of IT applications. The re-
development of (parts of) IT applications cannot happen without the
existence of previously-developed IT applications. Re-development is
thus an implication of (and thus deductively related to) the existing
development of new IT applications.

The costs of maintenance, however, do not show a deductive
relationship but, rather, an inductive one. Adaptive maintenance of IT
applications is not implied by corrective maintenance; both types of
maintenance exist side by side in their own right. Both are, however,
maintenance activities, and therefore they are considered to have an
inductive relationship. The same reasoning applies to different types of
operations, in which the examples of centralized and decentralized
operations are included.

Although the objectives, frequency, etc., of measurement at different
levels might be different, the measures themselves do not need to be
mutually exclusive. Some of the same measures at different
organizational levels might complement each other. For example, for
each completed application development project, it is possible to
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afterwards measure the efficiency of development in terms of delivered
Function Points Per Staff Month. At the higher level, it is possible to
measure the efficiency of the application development process by
summing up the efficiency levels of the several projects that have been
executed over a period of time, say a year, and compare the overall
efficiency level with the performance of past years.

Comparability Of measures

The final attribute of measures is associated with possible objectives of
measurement. Choosing the appropriate, comparable measures is vital in
reaching measurement objectives, both from an internal historical
perspective (internal trends) or external comparative perspective
(benchmarking). Both perspectives require consistency in terms of
definitions of measures, and in terms of comparability of measurement
results.

Measures can be tracked over time to build an aggregated picture of the
subject of measurement, and to smooth out fluctuations of individual
measures in a particular period. A few years is probably the minimum
length of time needed to get a reliable picture of the main trends for
many measures; the actual period is, of course, contingent on the
measures used.

REFERENCES

1   PRISM (1987), Measuring and Improving I/S Perfonnance. Cambridge, Mass.:
CSC Index.

2    Vantrappen, J.J. and Ph. D. Metz (1994), "Measuring the Performance of the

Innovation Process," Arthur D. Little's PRISM (fourth quarter), 21-33.
3   Kaplan, R.S. (ed.) (1990), Measures for Manufacturing Excellence. Boston,

Mass.: Harvard Business School Press.

4    Remenyi, D.R., A. Money and A. Twite (1993), A Guide to Measuring and

Managing IT Benefits. Oxford, UK: NCC Blackwell Ltd.



APPENDIX A - ATTRIBUTES OF MEASURES 313

5    Minto, B. (1987),The Pyramid Principle: Logic in Writing and 7hinking. London,

UK: Pitman Publishing.



APPENDIX B

IT SUPPLY SCORECARDS OF MEASURES

IT Supply Management
IT Supply Management Scorecard - Customer perspective
IT Supply Management Scorecard - Internal perspective
IT Supply Management Scorecard - Innovation and learning perspective
IT Supply Management Scorecard - Financial perspective

IT Development Management
IT Development Management Scorecard - Customer perspective
IT Development Management Scorecard - Internal perspective
IT Development Management Scorecard - Innovation and learning perspective
IT Development Management Scorecard - Financial perspective

IT Infrastructure Management
IT Infrastructure Management Scorecard - Customer perspective
IT Infrastructure Management Scorecard - Internal perspective
IT Infrastructure Management Scorecard - Innovation and learning perspective
IT Infrastructure Management Scorecard - Financial perspective

Account Management
Account Management Scorecard - Customer perspective
Account Management Scorecard - Internal perspective
Account Management Scorecard - Innovation and learning perspective
Account Management Scorecard - Financial perspective

Client Support
Client Support Scorecard - Customer perspective
Client Support Scorecard - Internal perspective
Client Support Scorecard - Innovation and learning perspective

Client Support Scorecard - Financial perspective
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IT Supply Management Scorecard -
Customer perspective

Goals Measures

Be an attractive supplier Awareness score of the supplier's product and service

portfolio
% of proposals that are converted into a contract

Overall client satisfaction score

Be a preferred supplier Market share - IT supplier's revenue as a % of total IT

expenditure of client organization, number of

workstations served as a % of total workstations

Number of formal / informal client visits per time period
Be a business partner Agreed upon total annual budget vs. realization

% of supplier revenue covered by formal contracts

% of bills sent out on time
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IT Supply Management Scorecard -
Internal perspective

Goals Measures

Be a good employer Employee satisfaction score

Employee turnover rate

% of employee absence, illness days

Salary competitiveness
Be a lean organization Ratio direct / support personnel

Ratio direct / indirect hours

Be competent Lost business because of lack of capability
Usage of external consultants to compensate for lack of

skills as a % of own staff
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IT Supply Management Scorecard -
Innovation and learning perspective

Goals Measures

Be an innovative supplier % of budget spent on IT staff training
% of budget spent on IT research and development

Average ages of hardware and IT applications
Mix of new and old technology and extent of their

usage

Number of new products / services launched per year
Foster innovative thinking Number of employee improvement ideas made,

approved and implemented per year
Create new markets % of revenues from new applications, products and / or

relationships
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IT Supply Management Scorecard -
Financial perspective

Goals Measures

Be a profitable business ROS, ROA,
Profit / revenue per employee

Be a reliable planner Performance to budget
Be in financial control Mix of budget by activity (development / maintenance /

operations and communications)
Mix of budget by resource (personnel, technology,

other)
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IT Development Management Scorecard -
Customer perspective

GOals Measures

Be a responsive supplier Response time for enhancements: number of hours /

days for small changes / to fix reported incidents

Average initial time to respond to requests for new

applications

Elapsed time to deliver projects (large changes and new

development): number of LOC / FPs per calendar

month

Be cost effective Total development costs per delivered Function Point
Total maintenance costs per Function Point in operation

Be a reliable planner Performance to budget (cost, time) within reasonable

level of tolerance (e.g.  10%) - % projects delivered in

time, within budget
Be a quality supplier Customer satisfaction score

Required training days per user to exploit new systems
Number of versions (rework) of written documentation
Number of software defects in acceptance test by size
Number of software defects, e.g. in first three months of

operation by size
Number of functional changes, e.g. in first three months

of operation by size
Size of functional changes, e.g. in first three months of

operation divided by the initial implementation size
Be a team player Number of upper management arbitrages as a result of

conflicts per year
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IT Development Management Scorecard -
Internal perspective

Goals Measures

Be an efficient developer Number of staff days by project size and by project

phase
Number of staff days maintenance effort by system size

Relative PI, MBI (Putnam)
Extent of reuse by type of component: designs, modules,
lines of code, documentation, etc.

Degree of productivity tools penetration
Be a quality developer Number of defects in unit test and system integration test

by size

Quality measures / ratings by development staff: design

and maintainability
Quality measures / ratings by operations staff:

operability
Quality measures / ratings by EDP auditors: auditability,

security, controllability
Be competent Capability / experience level in number of years by job

class

Rubin's CASE-readiness rating 1

SEI capability maturity model rating2

Business knowledge rating
Be in operational control Performance to plan by project phase (cost, time) within

reasonable level of tolerance (e.g.  10%) - % project
phases completed in time, within budget

Number of change requests per year per application /

user group

Average number of project requests in backlog
% of applications under release management
% of applications under configuration management
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IT Development Management Scorecard -
Innovation and learning perspective

Goals Measures

Be a quick adopter Average elapsed time to (fully) master new development

approaches / techniques / tools

Average elapsed time to (fully) implement new

development approaches / techniques / tools

Foster innovation Number of state-of-the-art projects per year / % of total

number of projects
Number of experiments with new packages / IT

solutions per year
Number of training days per year / % of total time

devoted to training
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IT Development Management Scorecard -
Financial perspective

Goals Measures

Be a profitable developer Profit / recovered costs per development project
Profit / recovered costs per maintained system
Profit per employee

Charged hours as a % of available hours per group or
individual

Be in financial control Costs of maintenance as a % of maintenance +

development costs

Costs of maintenance as a % of total operations costs
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IT Infrastructure Management Scorecard -
Customer perspective

Goals Measures

Be a responsive supplier Response time - at the terminal - for on-line transactions

by type of transaction (classified by complexity)
Elapsed time for regular - planned - batch jobs

Elapsed time  for ad hoc - not planned - batch jobs
Be cost effective Processing cost per - on-line - business transaction

Processing costs per -batch- report (e.g. per page)
Data center and communications costs per business user /

workstation

Processing costs per business measure (e.g. order,

shipment, customer, passenger, etc.)
Be a reliable planner On-time delivery of - key - batch output (performance to

plan)

Performance to annual budget
Be a quality supplier Customer satisfaction score

% of technologies in use that do not adhere to standards

Availability: Mean-time-between-failures (MIBF) per

application in hours or days, Mean-time-to-repair
(MITR) in minutes or hours,
Number of hassle-free days per period
Number of business transaction failures as a % of total

business transactions

Accuracy of key output: Processing errors in reports as a
% of total number of reports
Number of incidents in conflict with agreed upon SLAs

per year
Number of upper management arbitrages as a result of

conflicts per year
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IT Infrastructure Management Scorecard -
Internal perspective

G!lals Measures

Be efficient Total spending per used MIPS / 1,000 network nodes

Hardware spending per used MIPS / 1,000 nodes

Software spending per used MIPS / 1,000 nodes

Personnel spending per used MIPS / 1,000 nodes

Communications spending per 1,000 nodes

Other spending per used MIPS / 1,000 nodes

Cost per generic unit of work (mount a tape, store a

gigabyte of DASD for a month, print a page, manage
1,000 network nodes, etc.)

Optimize assets utilization CPU usage (%) overall, prime shift, non-prime shift

DASD usage (% allocated, % actually used)

Tape usage (number of mounts / job, % multiple tape
files, % small tape files, % optimally blocked files)
Printer usage (% busy)
Network usage (% occupied)

Optimize staff levels Degree of productivity tools penetration

Total staff per used MIPS / number of shifts /  1,000
nodes

Console operators per used MIPS

I/O operators per 10,000 production jobs /
100,000 printed pages / 10,000 tape mounts

Schedulers per 10,000 production jobs
System programmers per Operating System / used MIPS
Data Base administrators per 10,000 files

Capacity planners per used MIPS / 1,000 network nodes

Security specialists per used MIPS / 1,000 nodes

Network managers per 1,000 nodes
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IT Infrastructure Management Scorecard -
Internal perspective (continued)

Goals Measures

Be a quality operator Number of outages / defects / incidents

% reruns of batch jobs
% of data backed up
% of data files covered by access control mechanisms

Be competent Capability / experience level in number of years by job
class

Be in operational control Performance to budget by application / user group

Average size of outstanding network change requests

Average size of outstanding ad hoc batch jobs
% of network change requests per year accomplished in
time

% of hardware and software under configuration
management
% of procedures passed tests (e.g. ITIL)
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IT Infrastructure Management Scorecard -
Innovation and learning perspective

Goals Measures

Be a quick adopter Average elapsed time to (fully) master new technology /

tools

Average elapsed time to (fully) implement new

technology / tools

Foster innovation Number of training days per year / % of total time

devoted to training
Number of experiments with new technology per year
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IT Infrastructure Management Scorecard -
Financial perspective

Goals Measures

Be profitable Profit / recovered costs per unit of service

Profit / recovered costs per user group
Profit per employee

Be in financial control Size of equity (for capital investments)

ROA, ROI, etc.
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Account Management Scorecard -
Customer perspective

fijials Measures

Be informative Awareness score of the suppliers' product and service

portfolio
% of user groups for which informative sessions are held
on a regular basis

% of information requests answered in one call/ visit
Number of complaints about miscommunication per
year

Be available Time spent with clients as a % of available time

% telephone calls returned the same day

Be a preferred supplier Market share - IT supplier's revenue as a % of total IT

expenditure of client organization, number of
workstations served as a % of total workstations
Number of formal / informal client visits per time period
% of won contracts in competition with other suppliers

Be a business partner Agreed upon total annual budget vs. realization
% of supplier revenue covered by formal contracts

Number of improvement ideas generated by supplier
% of bills sent out on time

Average collection period of amounts receivable

Overall client satisfaction score
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Account Management Scorecard -
Internal perspective

Ggals Measures

Be marketing oriented % of user groups for which a marketing plan is available

% of user groups of which IT use and awareness is

tracked consistently
% of user groups of which profiles are maintained listing
all their important characteristics

Be efficient Costs of marketing programs, events, promotion
material, etc. as a % of revenue

Be informed Number of internal (other IT functions') meetings

attended per year
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Account Management Scorecard -
Innovation and learning perspective

Goals Measures

Be an innovative marketer %  of budget spent on market development
new promotion material as a % of total promotion
material

Average age of promotion material

Number of new products / services launched per year
Foster innovative thinking Number of marketing improvement ideas made,

approved and implemented per year
%  of budget spent on -marketing  and IT- training

Create new markets % of revenues from new applications, products and / or

relationships
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Account Management Scorecard -
Financial perspective

flQals Measures

Be a profitable business ROS

Revenue per user group

Marketing and sales expenditures as a % of revenue



APPENDIX B - IT SUPPLY SCORECARDS 333

Client Support Scorecard -
Customer perspective

Goals Measures

Be responsive Number of hours per day / week that client support can
be contacted

Average number of rings / seconds before staff answers

calls

Average number of abandoned calls per week

Average elapsed time before support staff appears on-
site after support request
Average elapsed time before education sessions are held

after request

Average waiting time for users who "walk in" support
center

Degree of statistical support information supplied per
user group

Be cost-effective Charged cost per call

Charged cost per on-site assistance

Charged cost per training / training day
Charged cost per full-service contract per user /
workstation

Be a reliable planner On-time delivery of agreed upon training / support
services

Deliver quality support Customer satisfaction score

Number of incidents in conflict with agreed upon SLAs
Number of upper management arbitrages as a result of
conflicts

Be informative Number of newsletters, help desk cards, telephone

stickers, etc. distributed per year
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Client Support Scorecard -
Internal perspective

fieflli Measures

Be efficient Average number of users / workstations supported per
staff member

Number of calls handled per staff member per month
Number of on-site assistances handled per staff member

per month
Number of training days given per staff member per year

Be a quality support center      % of calls / visits administrated

% of incidents logged / resolutions administrated /

elapsed resolution time administrated

Degree of automation to support client support personnel
Be competent Capability / experience level in number of years by job

class

Be in operational control Performance to budget by application / user group
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Client Support -
Innovation and learning perspective

Goals Measures

Be a quick adopter Average elapsed time to (fully) support new client

applications / client technology

Average elapsed time to (fully) master new technology /

support tools

Average elapsed time to (fully) implement new

technology / support tools

Foster innovation Number of training days per year / % of total time

devoted to training
Number of experiments with new support technology

per year
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Client Support Scorecard -
Financial perspective

Goals Measures

Be profitable Profit / recovered costs per unit of service

Profit / recovered costs per user group
Profit per employee
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SAMENVATTING

OP ZOEK NAAR DE WAARDE VAN
INFORMATIETECHNOLOGIE

Iedere organisatie en iedere manager heeft behoefte aan een stelsel van

prestatie-indicatoren, waarmee het verloop van zaken kan worden
gevolgd. Een dergelijk stelsel geeft inzicht in sterkten en zwakten, is een
leidraad voor besturing, en vormt de kern van planning- en controle-
systemen. Met een stelsel van prestatie-indicatoren kan het management
bovendien beoordelen wat diverse aspecten bijdragen tot het resultaat
van de organisatie.

Een van deze aspecten is informatietechnologie (IT). Organisaties
investeren enorme bedragen in computers, programmatuur, gegevens-
bestanden, communicatienetwerken en automatiseringsdeskundigen,
tezamen IT genoemd. De toepassing van deze IT gaat verder dan de
traditionele ondersteuning van de activiteiten en processen van de
organisatie: IT maakt het ook mogelijk activiteiten en processen aan-
zienlijk te veranderen en te verbeteren. Bovendien stelt IT organisaties
en medewerkers in staat om effectief en efficient samen te werken en te
communiceren, op ieder gewenst moment en onafhankelijk van locatie.
Tenslotte is IT steeds vaker een integraal onderdeel van produkten,
diensten en distributiekanalen.

Door deze ontwikkelingen en toepassingsmogelijkheden is het
management van IT zeer complex geworden, evenals de meetbaarheid
van de bijdrage van IT aan het resultaat van de organisatie. Een
belangrijke reden hiervoor is het gebrek aan een raamwerk voor
prestatiemeting, bijbehorende meetmethoden en -technieken, en
relevante indicatoren. Een tweede reden is het niet voorhanden zijn van

uitgangspunten en benaderingen voor de ontwikkeling en inbedding van
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geaccepteerde meetsystemen of -programma's. Een derde reden wordt
gevormd door het feit dat algemeen aanvaarde normen voor de

toepassing en het gebruik van IT niet beschikbaar zijn.

Dit proefschrift besteedt aandacht aan deze probleemgebieden, met als
doel een theoretische, maar vooral ook praktische bijdrage te leveren
aan de kennis op het gebied van de ex-post beoordeling van IT, wanneer
deze is ingevoerd en daadwerkelijk in gebruik is genomen. Een viertal
onderzoeksvragen is geformuleerd:

•   Welke zijn de belangrijkste organisatie- en IT-aspecten die de
planning en waardering van IT noodzakelijk maken?

• Welke indicatoren kunnen worden gebruikt om de waarde voor de
organisatie en de effectiviteit van IT te bepalen, met welke indica-
toren kunnen de effectiviteit en efficiency van informatievoorziening
worden vastgesteld, en wat zijn hun relaties?

• Welke factoren dragen bij aan een succesvolle introductie en

inbedding van een IT-meetsysteem?
•   Hoe kunnen de waarde van IT voor de organisatie, de effectiviteit

van IT en de effectiviteit en efficiency van informatievoorziening
worden vergeleken met andere organisaties, op basis van

"benchmarking" ?

In de hoofdstukken 2 en 3 van dit proefschrift wordt de eerste vraag
beantwoord. In hoofdstuk 2 komen met name de planningsaspecten aan
bod, waarbij wordt gepleit voor een pragmatische, iteratieve, proto-
typing-achtige aanpak voor de planning van informatiesystemen en voor
de IT-toepassingen die produkten, diensten en distributiekanalen
beYnvloeden. De planning van een flexibele IT-infrastructuur vereist
echter een meer grondige, ontwerp-achtige aanpak.

Op basis van deze uitgangspunten is een raamwerk ontwikkeld dat
plannings- en waarderingsaspecten van IT met elkaar verbindt, het
zogenaamde BTRIPLEE framework.
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Het raamwerk onderscheidt drie niveaus om respectievelijk:

•   De waarde van IT voor de gehele organisatie,
•  De effectiviteit van IT in de ondersteuning van bedrijfsprocessen,

-activiteiten, en -medewerkers,
•   De effectiviteit en efficiency van informatie-voorziening,

te beoordelen. Het acroniem BTRIpLEE vindt zijn herkomst in de eerste
letters van de Engelstalige benaming van de beoordelingsniveaus:
Business value of IT, Effectiveness of IT, Effectiveness and Efficiency
of IT supply. Het raamwerk is in hoofdstuk 3 beschreven.

De hoofdstukken 4,5 en 6 gaan uitgebreid in op de verschillende
indicatoren die gehanteerd kunnen worden op de verschillende niveaus
van beoordeling. Op het eerste niveau zijn dat indicatoren die een relatie
leggen tussen de kosten van IT en de bijdrage van IT tot de verbetering
van financiale, operationele en strategische resultaten. Op het tweede
niveau worden specifieke indicatoren behandeld waarmee de effectiviteit
van IT in de ondersteuning van bedrijfsprocessen, -activiteiten, en
-medewerkers uitgedrukt kunnen worden. Tenslotte komen de
indicatoren op het derde niveau aan bod, die betrekking hebben op de
effectiviteit en efficiency van informatievoorziening. Deze indicatoren
worden geclassificeerd en gekoppeld aan een vijftal informatie-
voorzieningsprocessen.

Gezamenlijk beantwoorden de hoofdstukken 3 tot en met 6 de tweede
onderzoeks-vraag. Hoofdstuk 7 beschrijft de toepassing van het
raamwerk en de bijbehorende indicatoren in de praktijk. De beschreven
casussituatie toont aan dat het raamwerk goed hanteerbaar is en dat de
indicatoren op de drie gedefinieerde niveaus noodzakelijk zijn om
managementvragen inzake de waarde van IT te kunnen beantwoorden.

De derde onderzoeksvraag wordt behandeld in hoofdstuk   8.    In   dit
hoofdstuk komen de methode en technieken voor het ontwerp, de
invoering en het management van een IT-meetsysteem aan de orde. De



352 IN SEARCH OFTHE VALUE OF INFORMATION TECHNOLOGY

behandeling van een casus geeft de praktische uitvoering van een en
ander weer. Tenslotte worden in hoofdstuk 9 het ontwerp en de
uitvoering van IT-benchmarking geYntroduceerd met als doel normen
voor de toepassing van IT en de informatievoorziening vast te stellen.
Het hoofdstuk beschrijft het proces van IT-benchmarking en behandelt
een drietal praktijksituaties, waarin benchmarking succesvol werd
toegepast. Hiermee wordt de vierde onderzoeksvraag beantwoord.

In   hoofdstuk 10 worden in concluderende   zin de resultaten   van   dit

proefschrift besproken en aanbevelingen gedaan voor verder onderzoek.
Uit het proefschrift blijkt duidelijk dat het zeker mogelijk is om de
waarde van IT voor de organisatie, de effectiviteit van IT, en de
effectiviteit en efficiency van informatie-voorziening te beoordelen. Met
name de casussituaties bevestigen dit. Systematische beoordeling van IT
stelt het management in staat om:

•   Kosten van IT te beheersen, en doelgericht in IT te investeren,
•   Verbetering in de toepassing en het gebruik van IT te bewerk-

stelligen,
•   Verbetering van de effectiviteit van informatiesystemen en de

informatie-infrastructuur te identificeren en door te voeren,
•   De effectiviteit en efficiency van de informatievoorziening te

beoordelen en te verbeteren, inclusief de produkten en diensten van
in- en externe IT leveranciers.

De aanbevelingen voor verder onderzoek betreffen studie naar de
verschillende karakteristieken van organisaties die doorslaggevend zijn
voor het succes van bepaalde soorten van investeringen in IT, een
verdere behandeling van de waarde voor organisaties van de (kostbare)
IT infrastructuur, en onderzoek naar redenen voor het achterblijven van
succesvolle toepassing van de IT-meetinstrumenten die recentelijk zijn
ontwikkeld.



Bibliotheek K. U. Brabant

17 000 01569848 4

..
Business Objectives

Business Planning Business Management

Business Processes
Business Activities

Allocation of Resources

IT Plann ng IT Management

IT Supply Planning T Supply Management


	CONTENTS
	CHAPTER ONE THE NEED FOR  EASUREMENT OF
INFORMATION TECHNOLOGY
	1.1 Effective measurement of IT
	1.2 Purpose of this dissertation
	1.3 Outline of the research
	1.4 Structure of the book
	CHAPTER TWO   THE ROLE OF IT AND IT PLANNING  IN THE MODERN ORGANIZATION
	2.1 The role of IT
	2.2 Planning for IT
	2.3 Planning for value   from   IT
	2.4 Conclusion
	CHAPTER THREE
 THE LINK BETWEEN IT PLANNING
AND IT  ALUATION:
THE BTRIPLEE FRAMEWORK
	3.1 Measuring the value of IT
	3.2 The B TRIPLEE framework for planning and valuation
of IT
	3.3 Measuring the business value   of  IT
	3.4 Measuring effectiveness of IT
	3.5 Measuring the effectiveness and the efficiency of
IT supply
	3.6 Conclusion
	CHAPTER FOUR
 EASURES OF THE
BUSINESS VALUE OF IT
	4.1 Dynamics of IT costs
	4.2 Measures of financial performance through   IT
	4.3 Measures of business performance through IT
	4.4 Measures of strategic performance through   IT
	4.5 Conclusion
	CHAPTER FIVE   MEASURES OF THE  EFFECTIVENESS OF IT
	5.1 IT effectiveness from a business process and business
activities perspective
	5.2 IT effectiveness from a user perspective
	5.3 IT   effectiveness   from   an IT supply perspective
	5.4 Conclusion
	CHAPTER SIX   MEASURES OF THE EFFECTIVENESS  AND EFFICIENCY OF IT SUPPLY
	6.1 Measures of IT Supply Management
	6.2 Measures of Account Management
	6.3 Measures of IT Development Management
	6.4 Measures   of IT Infrastructure Management
	6.5 Measures of Client Support
	6.6 Conclusion
	CHAPTER SEVEN
 MEASUREMENT OF IT AT ANWB
	7.1 ANWB
	7.2 IT at ANWB
	7.3 Measuring the value of IT at ANWB
	7.4 Conclusion
	CHAPTER EIGHT 
AN IT MEASUREMENT PROGRAM
	8.1 The attributes of an IT measurement program
	8.2 The definition of an IT measurement program
	8.3 The implementation   of  an IT measurement program
	8.4 The management of the IT measurement program
	8.5 Case study   -   The IT measurement program  at  ANWB
	8.6 Conclusion
	CHAPTER NINE
 BENCHMARKING IT
	9.1 Benchmarking characteristics and conditions for success
	9.2 The IT Benchmarking process
	9.3 Benchmark case studies
	9.4 Conclusion
	CHAPTER TEN
 RETROSPECT AND PROSPECT
	APPENDIX A
	APPENDIX B
	BIBLIOGRAPHY
	SAMENVATTING



