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Preface

Developing strategies in organizations requires the use of wide and deep par-
ticipation of organizational intelligence. Research on strategic organizational
decision-making seeks techniques for improving the intelligence of actions by
organizational decision-makers. The strategic-decision-making process falls
into the category of non-structured and is a complex problem mainly due to
the difficulties caused by the ignorance, conflict, and ambiguity to define the
objectives. The scope of the objectives, the range of period of duration, and
the non-repetitive nature of strategic problems are sources of difficulties to
reach some kind of reasonable and reliable decision results.

Problems of strategic decision making can be structured and analyzed through
methodologies and instruments provided by Operations Research and Man-
agement Science, augmented by knowledge oforganizational theory, sociol-
ogy, psychology, etc.

Simon (1997) stresses that the solution to any decision problems in the busi-
ness, scientific, or artistic areas can be visualized in four stages: the percep-
tion of the need for a decision or an opportunity; the formulation of action
alternatives; evaluation of the alternatives in terms of their respective contri-
butions and the choice of one or more activities to be carried out.

Organizations often find themselves faced with serious decision-making prob-
lems. Anindividual can analyze the problem and choose the better alternative
in an entirely informal manner. In an organization, the problems are much
broader and more complex, involving risk and uncertainty. They require the
opinion and participation of many people at different levels of hierarchy. The
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decision-making-process in a business or organization should be structured
and resolved in a formal, detailed, consistent, and transparent manner.

In addition to making the BEST DECISION at the time, the company might
also like to know the other possible decision alternatives. The company could
be content with a GOOD DECISION within its possibilities or, the SECOND
BEST DECISION might be more appropriate. A procedure known as SEN-
SITIVITY ANALY SIS, which analyzes the possibilities of a decision around
a chosen solution, is usually used. In general, the company or the decider
would like to ask the following type of question (known as WHAT-IF? ques-
tion):

“WHAT WOULD HAPPEN to the chosen decision, IF the pan-
orama or conditions were different?”

Usually decision-making models fall into one of the following categories:

a) Normative Models —discuss and present the mathematical or algorith-
mic aspects of the decision-making process, taking into consideration
the formal aspects (theoretical or “ideal”) about “what should be done”
in a decision-making situation. Because they usually consider quantita-
tive values, decision-making problems at the operational and tactical levels
are mostly analyzed. The books of Keeney and Raiffa (1976), Luce and
Raiffa (1957), Gregory (1990) and Bunn (1984) are worthy of note in
this category.

b) Descriptive Models — show discussions and cases involving practical
aspects of “what is usually done” in decision making without distin-
guishing among the operational, tactical or strategic decision levels. The
books of Clemen and Reilly (2001), and Goodwin and Wright (1996),
are examples of this category of books.

c) Prescriptive Models — seek to answer the question “what can be done
most realistically” to improve the decision-making process, including
analysis and resolution of problems with multiple criteria, conflicting ob-
jectives, and fuzzy variables. Books of Saaty (1980), Poulton (1994),
Kickert (1978), and Negoita (1985) belong to this category. The books
in categories a) and b) also make a prescriptive analysis of the decision-
making process in their final chapters.
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d) Decision Support Systems (DSS) and Business Intelligence (BI) using
Data Mining techniques — present a general analysis of the models, struc-
ture of data and mathematical algorithms utilized to form a guide to orient
the use of Decision Support Systems and Data Mining techniques. The
books of Mallach (2001), Turban and Aronson (1998), and Witten and
Frank (2000) are examples in this category.

In this book, strategic-decision-making process is, at the starting chapters,
based on normative and descriptive models. Then the decision process is ex-
panded to the prescriptive and other related technologies, such as DSS, BI
and GDSS (Group Decision Support System) to encompass the nonstructured
and complex nature of strategic-decision problems.

The structuring process of a strategic-decision-making model starts using the
of bounded rationality principle stated by Simon, based on the world of the
administrative man who works with a drastically simplified model of reality,
and adopts a “satisfactory standard” of'the world formed by a limited number
of choice alternatives that satisfactorily meet the problem, and is content to
find satisfactory or adequate solutions.

First, problems can be classified into three categories: structured, semi-
structured and nonstructured problems, according to Turban and Aronson
(1998).

In addition, a decision about any one of the three kinds of problems (struc-
tured, semi-structured and nonstructured) can be differentiated by the /evel
of decision:

»  strategic (usually, a decision for two to five years);
»  stactical (decision for a few months up to two years);
*  operational (a few days or a few months); and

* dispatching (an “inloco” decision just for some hours).

The choice of a model depends on the purpose of the decision, time, cost
limitations, and on the complexity of the problem. A problem can be consid-
ered to be complex when:

a) the number of variables and/or objectives increases (these are the multi-
dimensional problems with multiple objectives);
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b)  when the occurrence of the values of the variables and/or objectives is
subject to risks or uncertainty; and

c¢) when some variables or objectives are defined in an imprecise or am-
biguous way (they are fuzzy).

It is then possible to classify decision-making problems according to their
degree of uncertainty (from absolute certainty to total lack of knowledge of
the problem) and the level of conflict of objectives. According to this classi-
fication, we may have four basic models of decision problems: rational model,
descriptive model, political model, and ambiguous model.

The Rational Model

This type of model, based on the principle of bounded rationality, defines
structured decision making in situations with various possible decision alter-
natives. Often they are simplified representations of real problems and pro-
vide us the first trial of the decision-making process.

The Descriptive Model

In this type of model, a decision is made according to a descriptive process
similar to the procedure adopted in practice. The decision-making process is
aided by having the person or organization assign values to risk and uncer-
tainty in an attempt to minimize the effect of uncertainty in the choice of alter-
natives. The resulting decision depends on the administrative behavior or struc-
ture adopted by the organization.

The Political Model

In this case, while the decision can be based on a rational model or a descrip-
tive model, the increase in size and complexity of the problem does not allow
an individual or small group of persons to choose the best alternative, since it
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could depend on a more extended analysis of the problem or, on negotiation
or consensus among the parties involved.

Ambiguous Model

Depending on the nature of the problem and type of persons involved, prob-
lems whose descriptions are difficult or incomplete can occur. The problem
may be described in an insufficient or imprecise way. On the other hand, the
problem can be well-formulated, but the decision-making process can be dif-
ficult or fuzzy. As a result, decisions alternatives may be “ambiguous,” as fre-
quently happens with qualitative judgment or judgments involving the merits of
people or organizations.

The basic types of decision models (rational, descriptive, political, and am-
biguous models) rely on quantitative values (money, time, or probabilities)
that are most suitable for structured and semi-structured decision problems.
These basic models can be used as starting models to guide the structuring
process of strategic-decision-problems.

First, a systematic procedure for structuring the strategic-decision-making pro-
cess is presented, using decision matrix and decision trees. Some problems
that must be considered in this structuring process are presented in the form of
hidden traps and paradoxes.

To expand the characteristics of the four types of basic models to encompass
the difficulties and complexities found in strategic decision problems, the fol-
lowing factors are considered:

Multiple Criteria or Goals and Multiple
Scenarios

An efficient algorithm for this kind of problem has not yet been presented,
unless using some kind of heuristic techniques. It should be noted that the
mathematical programming problem does not consider the event of uncer-
tainty or risk, which, in this case, would involve the resolution of stochastic or
probabilistic mathematical programming.

Thus, the decision-making process is one of the methodologies indicated to
resolve these problems, since it does not depend on complex mathematics
involving scenario restrictions and multiple goals functions.



It is often interesting, or even necessary, to represent and analyze a decision
problem from the standpoint of its optimum or optimized solution. In an opti-
mization scenario, criteria or goals may be considered as objectives to be
optimized or as part of restricting conditions. In the formulation of Nonlinear
Mathematical Programming models, every goal or criterion except one can be
described as a restriction, in order to maintain the mathematical formulation of
the optimization problem with a single objective. However, if someone needs
to proceed in finding an optimized solution, the linear versions of the problems
are usually adopted, enabling the use of the Simplex method of Linear Pro-
gramming. The two methods for multiple linear criteria optimization problems
used in the book are:

*  “Global criterion” method (Kinoshita, 1996) and

*  “DeNovo” Programming (Tabucanon, 1988).

However, today’s management systems have become complex and are sel-
dom evaluated in terms of quantitative linear components. Multi-criteria prob-
lems arise in the design, modeling, and planning of many complex systems in
the areas of industrial production, urban transportation, energy production
and distribution, health care, etc. These problems can be formulated and op-
timized using the quantitative approach of linear or nonlinear mathematical
programming, but real-life decision problems involve many conflicting goals
expressed by quantitative and/or qualitative criteria.

The AHP Method

AHP is a method for choosing the best decision alternative considering mul-
tiple criteria and goals expressed by qualitative or quantitative values. This
method created by Saaty (1980) has been used for the decision problem to
establish: priority definition, cost and profits assessment, resource deploy-
ment, benchmarking, market survey, strategic decisions, conflict negotiation
and resolution, social or political decisions, and forecasts.

Complex problems and non-structured (known also as ill-defined) problems
are often considered as similar problems, but it is possible to find complexity
(in the sense of NP or Non-Polynomial complexity defined in Mathematics) in
well-defined problems (small number of variables and functions), as in the
case of optimization of nonlinear problems.
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Complex strategic-decision-problems often require the use of multistage de-
cision trees. For each event located at one of the tree node, an estimation of
the probability values corresponding to the level of uncertainty of occurrence
of'this event is calculated. The estimations of these probability values based
on historical data or subjective assessment of experts are unlikely to be effi-
cient because of the large number of nodes and branches ofthe decision tree
involved. The chain of conditional probability values formed along a branch of
the decision tree may cause difficulty to conduct the decision based on a single
value of the Expected Monetary Value.

Simulation or Monte Carlo process generates a large number of random re-
sults for the problem, forming a statistically acceptable sample of the popula-
tion of events of the real problem. Simulation provides the determination of
the probability distribution of intermediate or final event of the decision pro-
cess, making it possible to compare different strategies using the stochastic
dominance technique.

Decision-making process involving competition among companies can be better
understood and explained through the use of appropriate business games.
Business game is an efficient tool to create a virtual environment for strategic
competitions and can be used mainly for training purpose.

In Chapter XII, two approaches to make decision based on organizational
knowledge or organizational intelligence are presented. The first approach is
of exploiting nature and serves to found refined solutions around an existing
one, using expert systems or the “if—then?” alternative of'a Decision Support
System (DSS). The second approach uses the benefits of the data mining
techniques found in Business Intelligence (BI) or Knowledge Data Discovery
(KDD) environment, exploring different databases to discover new facts, new
relationships or previously unknown trends.

While a DSS is a mean to refine the existing information and data searching
for refined or optimized results, a Bl or KDD is a technology used to explore
the data files searching for new knowledge (new information or new relation-
ships hidden inside the database).

Individuals may differ in their subjective value of probabilities, their utilities of
outcomes or in their perceptions of the subsequent actions available. Strate-
gic-decision problems involve not only one person’s opinion, but involve a
group of individuals belonging to different classes and levels of interests inside
and outside the organization. No longer is the problem concerned with the
selection of the preferred alternative of one person. The analysis must be ex-
tended for a group of decision-makers behavior, each one exhibiting a certain



preference structure, perceiving different consequences, and corresponding
to a diverse set of interest and responsibility.

Behavioral perspectives of competitive decision-making are neither as well
articulated nor as complete as those of economic view. In contrast to the
rational approach of the economic perspective, the behavioral perspectives
acknowledge that players may adopt different kinds of rationality.

Summarizing the results of decision based on the models and examples shown,
one can say that the selection of the best or top best alternatives of decision is
a difficult task. We must think about certain personal considerations and or-
ganizational biases a decision analysis should overcome, and the concept of
“good” rather than “best” decisions must be considered.

The choice of an adequate decision-making methodology will be one of per-
sonal or organizational preference, and we can not decide a priori which par-
ticular methodology is appropriate. Rather, we may analyze a problem ac-
cording to different points of view to see what the outcomes are for different
ways of analysis, and in this way determine which course of action is most
justifiable.

A briefdescription of each chapter follows.

Chapter 1

Chapter I introduces the historic origins of the strategy concept, which was
born in warfare. The evolution of strategic thinking is discussed through the
presentation of different schools, according to Mintzberg, Ahlstrand, and
Lampel (1998), highlighting the complementarities rather than the differences
among them. The main characteristics of strategy are analyzed, considering
the aspects of design and implementation of a business strategy. It is also
stressed the importance of understanding the environment and the internal
aspects of the organizations, in order to formulate a strategy to occupy a
unique and sustainable position in the competitive market. The case studies
discuss these ideas.

Chapter 11

Chapter II presents the main aspects to develop a good competitive strategy.
This chapter focuses on the mapping of competitive environment, showing the
main aspects of the model for industry analysis. The need of constantly moni-
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toring is also highlighted and strategic groups and pressure maps are pre-
sented as useful tools that allow the understanding of main players’ move-
ments and help companies to capitalize quickly on opportunities or neutralize
threats. Five cases are presented in order to illustrate these concepts.

Chapter III

Chapter III intends to present a more in-depth discussion of the supply chain,
introducing issues such as location, networks of cooperation, and the study of
governance, both of local and global scope. The concept of value chains, both
in product-based and in service-based industries, are presented. A case illus-
trates the main concepts of this chapter.

Chapter 1V

Chapter IV discusses the main concepts related to project management as a
tool of strategic change and also to achieve competitive advantage. The align-
ment between strategy and project management structure is also addressed.
Finally, the competences and capacities needed to achieve maturity in project
management are presented through the most widely spread maturity models.
Two cases discuss the value of project management to a company and the
maturity diagnosis process in an Information Technology company and in a
multinational belonging to a telecommunication sector.

Chapter V

The increasing importance of Information Technology (IT) for facilitating de-
cisions, enabling, and creating new strategies is the main issue of Chapter V.
The concepts of IT Effectiveness, Critical Success Factors, IT Strategic Im-
pacts, and Strategic Alignment between I'T and Business are discussed. The
focus is the importance of the appropriate use and management of IT for
increasing companies’ competitiveness. The analysis of IT role in the organi-
zations is done through the presentation of case studies.
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Chapter VI

Chapter VI presents the issues related to the strategic alignment of the orga-
nization to effectively implement the outlined strategy. The main strategic-per-
formance-measure systems available on literature are discussed, as the key
tools to monitor and measure the results obtained from the actual strategy. A
case illustrates the BSC implementation in a financial institution.

Chapter VII

The turbulent environment that demands for agile strategic-decision making is
the background for the discussion in Chapter VII. The existence of a “New
Economy” is analyzed, considering different points of view, stressing the im-
portance of strategic thinking following the changes in the economy and soci-
ety. The main strategic alternatives and impacts brought by the Internet are
presented, emphasizing e-business and e-commerce models, and the creation
of new models for doing business. Actual situations of today’s fast-changing
market are studied in different cases.

Chapter VIII

Starting with the model of the administrative man suggested by Herbert Simon,
this chapter presents different ways to classify a decision-making process in
order to see the characteristics of decision models mostly used for strategic
decisions. We know that for the decision-making process to be viable, we
need to adopt concepts based on bounded rationality such as “near resolution
of problems” or “minimizing uncertainties.”

Decision problems can be classified into structured, semi-structured and non-
structured problems. Structured decision problems have low levels of com-
plexity while non-structured problems present medium to high levels of com-
plexity. To start with the structuring process and the analysis of strategic deci-
sion problems, we can use these two criteria. Then it is possible to say that
strategic-decision problems are semi-structured or non-structured with me-
dium to high levels of complexity.
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Chapter IX

In this chapter, steps to structure a decision model through a systematic way,
based onthe PDCA (Plan, Do, Check, and Action) principle, are presented.
Decision matrix and decision tree are tools used to organize a starting model
of a strategic-decision problem. Decision matrix is used to represent a one-
stage decision problem while decision tree is used to represent a sequence of
decision-making stages.

Examples of problems to select the best alternative under no risk and under
uncertainty or risk situation are presented. For each case, decision problems
with single or multiple criteria or goals, using utility values, are presented. A
decision model updated using feedback from an additional information is also
presented.

Difficulties to be considered in the structuring process of decision models are
illustrated in the form of paradoxes and hidden traps that reflect the different
aspects of human behavior under uncertainty, risk, and complexity, to deter-
mine a consistent list of decision alternatives.

Chapter X

In this chapter, complexity in decision problems due to uncertainty or risk
factor, multiple-scenario definition and multiple-criteria decision, are presented.
Subjective assessment of probability values, scenario definition, and multiple
criteria decision with or without optimized solution, are problems that do not
have definitive answers, requiring several steps of decision- making-process
to reach favorable and consensual results.

As a solution to the difficulties found in the ambiguous model of decision,
often presented in real case problems involving uncertainty and multiple crite-
ria,

a) Lower Probability or Belief Function and

b)  Upper Probability or Plausibility Function from fuzzy possibility theory
(Shafer (1978), Terano and others (1984) are used.



Chapter XI

In this chapter we show how simulation method can be used to evaluate com-
plex decision problems involving uncertainty. Simulation is the most appropri-
ate tool for visualizing, testing, and evaluating the parameters and the dynamic
behavior of a probabilistic process. Simulation uses algorithms that generate a
population of probabilistic events which makes possible the estimation of the
values of parameters of the problem. The results of a simulation can be proven
to be valid approximations of the values of the real phenomenon which it
simulates.

Chapter XII

This chapter presents an attempt to see how new software technologies such
as the Decision Support Systems (DSS) and Knowledge Data Discovery
(KDD) have been developed as an effort to obtain new knowledge to support
decisions in the organization.

Chapter XIII

Three decision-making models are analyzed in this chapter: the first model is
based on the economic win/lose perspective of game theory; the second is
based on the behavioral view illustrated by the garbage can model; and finally,
the third model is based on a perspective of negotiation and co-evolution. An
attempt to understand the characteristics and feasibility of the use of group
decision methods (NGT, Delphi and GDSS) is made.

In any ofthese three perspectives, group decisions may lead to the need for a
decision using a voting system. Despite the problems found in voting systems,
and the objection raised by Arrow’s Impossibility Theorem, election is an
important process for selecting strategic preferences.

Audience of This Book

The book will provide instructive material (models, exercises, and cases) for
classroom teaching to undergraduate, graduate, or extension course students.



Texts and cases presented in each chapter can be used, in an independent
way, as reading or discussion material by professionals, analysts, and execu-
tives.
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Chapter1l

Concepts And History
Of Strategy In
Organizations

The Rise of Strategic Thinking

The concept of strategy was born in military campaigns whose results, whether
good or bad, were largely the product of the minds of strategists. From ancient
times, much has beensaid about great military commanders and their strategies.

The word strategic comes from the Greek stratego, which literally means
general. Inthe classic division of war into operational, tactical, and strategic
aspects, strategy is linked to planning, to the broader environment and the
longest time frame. Even though its meaning has changed over time, since the
Napoleonic wars it has encompassed military, political and economic dimen-
sions.

The first writings that contain thoughts about what today we would call strategic
thinking go back to antiquity, authored by Greeks and Romans. Even inthe
Bible, there are passages where one can perceive the strategies used to win
conflicts. Perhaps the oldest text that deals systematically with this matter is
“The art of war,” written by Sun Tzu (1983) of China in the fourth century, B.C.
This book appeared in the West in the 18th century and became well
disseminated by the end ofthe 20th century. At the time the text was written,
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China was the scene of constant warring among feudal lords. Sun Tzu traveled
throughout the country disseminating his teachings, as a kind of consultant
(Hurst, 2001). The Art of War deals with principles ofa general nature, which
aid asovereign in winning wars. For Sun Tzu, the art of war is governed by five
factors:

*  Moral Law: the degree to which the people are dedicated to and trust
their government;

*  The Sky: the climatic conditions;
TheEarth: the conditions of the land, of distances;

e The Chief: represents the virtues of wisdom, sincerity, benevolence,
courage, and righteousness;

* The Method and discipline: the correct deployment of the army,
supplies and cost controls.

The book strongly emphasizes the need for generals to know themselves and
their adversaries well, which is summed up in the phrase: “If you know your
enemy, you do not need to fear the result of a hundred battles.” Another aspect
that he stresses is the importance of avoiding direct confrontation, where force
meets force. Onthe contrary, the adversary should be convinced to not to want
to fight: “The greatest merit consists in breaking the enemy’s resistance without
fighting.” Sun Tzu’s writings had a lot ofinfluence on the thinking ofbusiness
people and there are several extensions ofhis ideas which focus on different
aspects of business in the literature. His influence was particularly important for
authors seeking guidelines and declarations ofprinciple devoted to business
strategy. Among the most noteworthy are the authors who originated a school
of strategic thought called the “school of positioning” which flourished in the
1980s, and in which Michael Porter is usually included. This and other schools
of strategic thinking will be examined later in this chapter.

Niccolo Machiavelli’s most famous work, The Prince (Maquiavel, 1976), was
akind ofmanual ofpolitic science, written in the 16th century. This was during
the Italian Renaissance, a time of extreme turbulence, when kingdoms were
warring among themselves and many struggled to governthem. Machiavelli’s
thinking, often expressed in the “Machiavellian” phrase “the ends justify the
means”’, had broad repercussions in political and military thought over the years
and in 20th century business ideas as well. Notions about how to form alliances
and to deal with enemies appear throughout his work: “The prince should
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become the chiefand protector ofhis less powerfulneighbors, work to weaken
the stronger and avoid the entry of a prince stronger than he at all costs”.
Machiavelli exalted governors who were alert and ready to fight decisively:
“Princes lose their states when they dedicate themselves more to voluptuous-
ness thanto arms.” Audacityis another virtue he extols in his work: “Tamofthe
opinion thatit is better to be daring than prudent”.

Machiavelliinfluenced not just politics but business literature as well, especially
inrecommendations for executive actions. This visionis found among thinkers
included in the “school of entrepreneurship,” which highlights the role ofthe
(CEO — Chief Executive Officer) in formulating strategy.

The concept of strategy focused on military matters arose in the 18th century
amidst the valorization ofthought which oriented the ideas of Illuminism.

Influenced by the success ofscientific principles in explaining physical phenom-
ena, theoreticians examined military successes with the same criteria, trying to
distill the principles of strategy.

These theoreticians were influenced by Frederick the Great of Prussia who was
successful with small, well-trained armies. Scholars of the time perceived
mathematicaland geometric principles in these victories.

However, at the end ofthe 18th century, Napoleon’s armies crushed the armies
mounted along Prussian lines, disorienting theoreticians who struggled to
explain what had happened in order to create new principles.

Inthis context, two theoreticians who studied Napoleon’s successes arose: the
Prussian general Karl von Clausewitz (1780-1831), still famous today both in
military and business circles, and the French-Swiss general Antoine-Henride
Jomini (1779-1869), who although very influential in his day, has now been
nearly forgotten.

Of'those who wrote interpretively and contemporaneously of Napoleon’s
successes, Von Clausewitz’s works had the greatest impact on concepts of
military strategy. His main contributions were in understanding the relationship
between theory and practice and his vision of war as a dynamic process. For
him, strategic theory should have a descriptive rather than prescriptive nature,
i.e. there isno “recipe” for strategic success; rather it is possible to learn from
observing outside experiences. The studyof'strategy, with adescriptive focus,
aids in training the judgment and intuition ofthe commanders, but it cannot be
used as a basis for action, since command is seen as something essentially
creative. Decisions have to be made quickly in situations which are essentially
unique and thus it would be hard to prescribe actions beforehand. Onthe other
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hand, the commander who learns from former experiences canuse themin a
rational or even intuitive manner to make better and faster decisions.

Clausewitz’s book, On War, has been used by military academies since its
publications and as business literature since the 1980s.

Curiously, de Jomini was more influential in his time than Von Clausewitz.
Today, however, few remember his ideas. For Jomini, there were scientific
principles of military strategy that not only should be prescribed, but should be
followed. Since there were many commanders who were avid to discover the
secrets of Napoleon’s military successes, the idea that they could be trans-
formed into a collection of recipes, which could be used repeatedly, was
extremely attractive. His was, therefore, a prescriptive approach. De Jomini
considered that the principles of war were always valid, independently of the
situation or the technology employed. His ideas remained in vogue in military
circles until the beginning of the 20th century.

However, with the advent of World War I, the reality of its bloody combat
overthrew his “immutable principles.” In his writings, de Jominidefended the
effectiveness of massive frontal attacks and argued that this was valid indepen-
dently ofthe technology employed. These ideas of direct attacks had their basis
in the era of muskets and became a lot more expensive with the advent of
repeating rifles. But with machine guns, widely disseminated in the first world
war, direct attacks became prohibitive (to illustrate, there were more thana
million casualties just between the Battles of Somme and Verdun). Therefore
technology deeply affected the supposed validity ofhis principles.

Ideas of military strategy were transposed to the business world during the
second halfofthe 20th century, and the use ofthe same concepts and terms was
common.

The use of analogy, especially taking cases from military strategy, is very
frequent in the study of business. Nevertheless, there should be a certain
caution since this is aresource to facilitate comprehension that should not be
taken literally. As was said regarding Von Clausewitz, analogies should be used
asa source of inspiration.

The lines of thinking ofthe previously cited authors, von Clausewitz and de
Jomini, influenced the rise of currents of strategic thinking devoted to the world
of business. They can be grouped generically in two ways: descriptive and
prescriptive. Alternating between these two basic ideas, Mintzberg, Ahlstrand
and Lampel (1998) identified 10 different currents of strategic business thinking
detailed inthe following.
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Investigating the Concept of Strategy

What isunderstood by strategy has not remained the same over time, but has
runa long courseto arrive at the present. What factors should be considered
in developing a strategy? How to analyze these factors? How to develop a
strategy? Should strategy be planned or generated as facts develop? How to
view strategy? Is there a recipe for successful strategies? These questions, and
others that come up, will be discussed in this chapter and in this book.

Strategy as a subject for business arose inthe 1950s and flourished in the 60s,
70s and 80s. There was a period of apogee, and with the birth ofthe so-called
“New Economy”, it came to be strongly questioned. Then with the develop-
ments in the wake ofthe bankruptcy ofthe Internet companies it came back into
view. From all we have seen up to now, the importance of having a better
understanding of strategy is clear.

The concept of strategy, in business as well as the military realm where it
originated, has several approaches and remains in constant evolution. There are
different ways to understand strategic thinking. Thus, definitions of strategy will
be different. Instead of trying to define strategy, various factors within the
concept of strategy and various views on the subject will be presented.

The Evolution of Strategic Thinking

Wehave already seen how the concept of strategyhad a military originand two
of'the thinkers who had a major influence on strategic theory: von Clausewitz,
who adopted the descriptive approach and de Jomini whose writings are ofa
prescriptive nature.

Accordingto Hurst (2001) there is acontinuum of'strategic thinking that ranges
fromdescriptionto prescription, the two basic ideas presented earlier. In this
context, Mintzberg & Lampel (1999) listed 10 different “schools” in one of the
most well-known taxonomies about strategic thinking. For them, they signify
different processes for determining strategy—all parts ofthe same process.

Among the schools of thought that formulate analytic and prescriptive strategy
(the “ought to” schools, which aim to instruct), Mintzberg, Ahlstrand, and
Lampel locate the following Design, Planning, and Positioning.
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*  Design (Strategy as a process of conception). This school views the
process of forming strategy essentially as a fit between strengths and
weaknesses and threats and opportunities from the external environment.
This was the dominant thinking in the 60s, and beginning of the 70s.
Among the representative authors of this school are Philip Selznick,
Alfred Chandler, and Ken Andrews.

*  Planning (Strategy as a formal process). Developed concomitantly
with the school ofDesign, the school of Planning came into being with Igor
Ansoffin 1965, and had its apogee in the 70s. Russell L. Ackoffis another
representative author ofthis school. Although it lost some importance at
the beginning ofthe 80s, it remains an important school.

* Positioning (Strategy as an analytical process). The school of
Positioning predominated in the 1980s, thanks mainly to the work of
Michael Porter. This is descended directly from the ideas about military
strategy of various authors, among them Sun Tzu. It is based on the idea
that strategy can be reduced to some generic positions, which can be
identified by analyzing the situation ofthe industry (industry here used in
the sense ofa sector ofactivities). In this view, the strategist is, above all,
ananalyst.

Among the schools of thought about formulating strategy of a descriptive
nature (the “is” schools) which seek to inspire the imagination rather than to
instruct, Mintzberg, Ahlstrand, and Lampel (1998) list the following: Entrepre-
neurship, Cognition, Learning, Power, Culture, Environment, and Configura-
tion.

*  Entrepreneurship (Strategy as a visionary process). Like the Design
schoolthe school of Entrepreneurship focuses the process onthe CEO—
Chief Executive Officer. However, in a very different manner, it bases
the process ofcreative intuition ina visionary leader and inthe capacity
to controland implement his/her ideas.

*  Cognitive (Strategy as a mental process). Thisschool appearedin the
80s and is still developing today. It is based on the ability to understand
people’s mental processes and how reality is perceived. More recently,
the focus has been on a more subjective, interpretive, or constructivist
approachto creating strategy.
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*  Learning (Strategy as an emerging process). Developing in parallel
with other schools, and in a certain sense taking on a position of
challenging the dominant school at every turn, it has an incremental view
of implementing strategy. Strategy is seen as an emerging process,
strategists can be present everywhere in the company, and the formulation
and implementation of strategy are not separate.

*  Power (Strategy as a negotiating process). Inthis school, not among
the largest, strategy is based on power. In a micro approach, power is
viewed as being internally disputed in the companies in a natural political
process involving negotiation, persuasion, and bargaining. In a macro
approach, it views the company as an entity that uses its power over others
to formpartnerships, joint ventures, or other interrelationships to negoti-
atecollective strategies in its own interest.

*  Cultural (Strategy as a social process). This school, equally small,
considers strategy as a social process based in culture that has to do with
common interests and integration. Most ofthe school’s writings have to
do withthe influence of culture as inhibitors of more important strategic
changes.

*  Environmental (Strategy as a reactive process). This school seeks to
understand the degree of freedom a company has to move within its
environment, as well as to understand the demands it makes on the
organizations. Included here are Contingency Theory (which studies the
expected responses of companies under certain environmental condi-
tions) and Institutional Theory (whichstudies the institutional pressures
organizations face).

*  Configuration (Strategy as a process of transformation). Thisis the
schoolofstrategic thinking in a more inclusive and integrative practice.
There are two aspects to this school which are mutually complementary:
one is more academic, the other is professional, with nuances of consult-
ing. The first, more descriptive aspect, understands the company as a
configuration for each situation, integrating the different views ofeach
school, all capable of being used, according to each case. The second,
which is more prescriptive, views changes as dramatic transformations
fromone state to another.

Table 1.1 shows a summary ofthe characteristics ofthe 10 schools of thought
on formulating strategy.
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Table 1.1. Characteristics of the schools of thought on the formulation of
strategy (adapted from Mintzberg & Lampel, 1999)

Schools of View of the Process of Examples of Authors Intended Message
Thought Formulating Strategy Message Delivered

Prescriptive

Design Conceptual Process Selznick; Newman; Fit Think
Andrews

Planning Formal Process Ansoff; Ackoff Formalize Program

Positioning Analytical Process Porter; Schendel; Hatten | Analyze Calculate

Descriptive

Entrepreneurial Visionary Process Schumpeter; Cole Envision / Centralize

Project
Cognitive Mental Process Simon; March Cope or | Be concerned
Create

Learning Emergent Process Lindblom; Cyert & Learn Play
March; Weick; Quinn;
Prahalad & Hamel

Power Negotiating Process Allison (micro); Pfeffer | Promote Treasure
& Salancik; Astley
(macro)

Cultural Social Process Rhenman & Normann Coalesce Perpetuate

Environmental Reactive Process Hannan & Freeman; React Capitulate
Pugh et al.

Configuration Transformative Process Chandler; Mintzberg; Integrate, Accumulate
Miller; Miles; Snow transform

With the view that various schools can live together at different stages ofthe
process of formulating strategy, Mintzberg and Lampel (1999) point out how
eachofthe schools can contribute to a vision of the process as summarized in
Table 1.2.

To complement the classificationthey proposed, Mintzberg & Lampel (1999)
point to new approaches to the formation of strategies that combine aspects
fromthe 10 schools as shown in Table 1.3. This table reinforces the idea that

Table 1.2. Characteristics of the schools of thought on the formulation of
strategy (adapted from Mintzberg & Lampel, 1999)

School of Thought Contribution of Each School in the Process of Formulating Strategy
Design Look to the near future to find a strategic perspective.
Planning Look to the immediate future to program the execution of a defined strategy.
Positioning Look to the past within a defined timeframe and the analysis will contribute to

formulating strategy.

Entrepreneurial Look to the distant future in search of a unique vision.
Cognitive The thinking of the strategy formulator which is at the heart of the process.
Learning Look to detail in search of the root cause of events.
Power Look for the points hidden within the organization.
Cultural Look to the process within the subjective perspective of beliefs.
Environmental Look to the process as a whole within the perspective of environment.
Configuration Look at the process more broadly, examining all aspects.
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Table 1.3. Combinations of the schools of thought on formulating strategy
(adapted from Mintzberg & Lampel, 1999)

Approach Schools of Thought
Dynamic capacities Design, Learning
Theory based on resources Cultural, Learning

Analysis of Scenario and Analysis of Stakeholders | Planning, Learning or Power

Constructivist Cognitive, Cultural

Chaos and evolutionary theory Learning Environmental
Institutional theory Environmental, Power or Cognitive
Intrapreneurship (Venturing) Environmental, Entrepreneurship
Revolutionary Change Configuration, Entrepreneurship
Negotiated Strategy Power, Positioning

Maneuver Strategy (or Movement) Positioning, Power

schools of strategic thought can be complementary since they can contribute in
a specific way to these new approaches, showing that ideas about strategy
continue to evolve, without, however, disregarding earlier thinking.

Inaddition to these schools and approaches there are other currents of strategic
thinking that are gaining visibility, according to Hurst (2001) and focus on
implementationrather than formulation (although the separation between these
two stages is more ofa didactic nature than what really happens):

»  TheBalanced Scorecard (Kaplan & Norton, 1992, 1996, 2000), which
focuses on iterative processes, discipline, and a search for means for
companiesto develop performance indicators that encompass aspects in
addition to the financial.

*  Administrationby self-control (Drucker, 1974), which considers that the
final goal ofadministration is to produce a self-governing community; this
requires productive work, feedback for self-control, and continuous
learning.

*  Creative destruction (Foster & Kaplan, 2001), which shows that long-
lasting companies have a lower than average market performance, which
negates the hypothesis that companies survive as long as they perform
better than their competitors. Inthis view, the greatest gains are obtained
by companies that are industry entrants. Thus, companies need to undergo
aprocessofcreative destruction inorder to cease being mere followers
ofaverage market performance.
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*  Rupture or disruptive models (Christensen & Overdorf, 2000) show the
inability of companies to reinvent themselves. According to these authors,
small new entrants in an industry dethrone the old leaders with disruptive
business models, based on new technologies, which in turn lead to
resources, processes, and values that allow them to be exploited ad-
equately. The rupture is based much more on these factors thanon new
technologies which are not oftenradically innovative.

Thus, strategic thinking continues to evolve.

Strategy and Competition: The Deliberative and
Revolutionary Nature of Strategy

The need for strategy is linked to the existence of competition, whether to win
a war or to conquer the market. But this is a necessary condition and is not
sufficient to explain what strategy is.

There is competition among species in nature for survival, but we can’t speak
ofastrategy for natural selection. The random variations produced in species
willadapt differently to the environment and only the best adapted will survive.
Speaking of the processes of nature, it is interesting to note that Gause’s
“principle of competitive exclusion” can be verified in experimentation with
elementary living beings. According to this principle, when beings ofthe same
species are isolated in an environment with limited resources, none of them
survive. However, if there are beings from different species, survivalis possible.
Inother words, two species that compete in an identical manner cannot exist
inthe same environment. The richer the environment is in terms of resources,
the more species there will be, and also more competition (Henderson, 1989).

What differences and similarities are there between what happens innature and
what happens in the business world?

Asinnature, in the business environment, there cannot be companies compet-
ing in the same way for the same market, even thought this is not evident at the
first glance.

Therefore, there is a similarity here.

However competition existed before strategy. But there is a basic difference
between natural competition and strategy. Natural competition is evolutionary,
governed by the laws of probability; strategy is revolutionary, governed by

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Concepts And History Of Strategy In Organizations 11

reason and imagination, aiming at accelerating the pace of change. Revolution-
aryhere is used inthe sense ofbreaking with the natural course of things, in the
sense of making deliberate interventions.

Thus for Henderson (1989), strategy is a deliberate search for a plan ofaction
that will develop a competitive advantage for the business and putting this plan
into practice.

This search necessarily begins with anunderstanding of whom and where you
are and that your goal is to increase the scope of the advantage a company will
have in competing for the market.

Note that strategy has two perspectives: that ofa plan, and also the execution
ofthis plan. This view is also defended by Mintzberg, Ahlstrand, and Lampel
(1998). For these authors, strategyis a plan for directing activities toward a
future: those who develop it desire to shape favorably for themselves. On the
other hand, there is the notion that strategy is equally linked to the execution of
the plan, to what really was done. Thus, these authors understand that strategy
is apattern that is followed in a consistent way over time.

Distinguishing What Strategy Is

Some ideas have been confused with the concept of strategy, which makes a
discussion about them necessary in order to move ahead with the study
proposed in this book.

For Porter (1996), when faced with ever more aggressive competition in ever
more rapidly changing markets, companies learn to be flexible, to respond
quickly to competition and to changes in the markets. The dissemination of
better managerial practices, which seek gains in efficiency, has taken on
increasing importance. However, this has led companies to confuse operational
efficiency with strategy. Therefore, it is necessary to distinguish between the
two.

While operational efficiency is necessary in a competitive scenario, it often
becomes a condition for companies to participate in a market, and does not
constitute a form of strategy, nor can it replace it. In terms of competitive
advantage, the company can surpass its rivals just by managing to establish a
difference that it can maintain. To this end, the company should look to deliver
value to clients in a different form, to create value for the company ata lower
cost, or to do both.
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Figure 1.1. Efficiency and effectiveness (adapted from Laurindo, 2002)
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First, before a discussion about operational efficiency and strategy, it is
necessary to distinguish efficiency from effectiveness (Figure 1.1).

Efficiency is a measure of the performance of the process of conversion of
inputs into outputs, while effectiveness is a measure ofthe degree to which the
outputs satisfy requirements. Efficiencyis related with “doing things in the right
way”’, suchasusing resources well, with a focus internal to activities. Effective-
ness isrelated to “doing theright things” obtaining results in accord with goals,
with a focus on the outside environment (Drucker, 1963; Laurindo, Carvalho,
and Shimizu, 2003).

For Porter (1996), operational efficiency means executing similar activities
better thanthe competitors. To achieve efficiency, several managerial tools
have been developed, for example TQM (total quality management),
benchmarking, outsourcing, partnering, and reengineering. These tools are
important in a competitive environment; however they are not sufficient to
replace acompany’s strategy.

Onthe otherhand, a strategic position means carrying out activities which are
different fromthose of rivals or to execute similar activities in a different way.
One ofthe problems of focusing just on operational efficiency s the fact that few
companies manage to compete successfully for an extended period oftime if
they base themselves in this aspect. Therefore, operational efficiency is not
enough, since there is rapid dissemination of the best practices, which are
replicable by other companies and whichbecome commercialized products. A
second reason is because the larger the number of companies that adopt
practices such as benchmarking and outsourcing or any other tool, the more
they become similar, thus making it impossible for some ofthemto stand out
among therest and thus they leave the field vanquished.
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Porter argues that a generalized focus on operational efficiency explains the
wave of consolidations and mergers in certain industries. Since the companies
lack a strategic vision and base themselves solely on an evaluation of opera-
tional performance, they do not find an option for growth other than buying,
being bought, or merging.

In turn, Campbell and Alexander (1997) argue that often strategic planning
does not result in effective action. For them, this is the result of failing to
understand what it means to develop strategy.

First, they argue that there is a failure to differentiate between purposes and
constraints. Purposes are the reason for the organization’s existence, what the
company desires to do. Constraints are what an organization needs to do to
survive. Another problemresides inhow a company can implement strategy.
Finally, there is the expectationthat good planning will result in better strategies.
Forthese authors, however, developing a good strategy should be based in a
real understanding ofthe benefits to the company ofhaving well established
purposes, as well as in seeking to generate greater value than its competitors.

Another issue that Campbell and Alexander point out is the definition of
company goals, which directly affects the development of strategy. Statements
about providing shareholders with a higher return; increasing value to clients;
higher-than-market-levels salaries and carrier opportunities for their collabo-
rators do not help to define strategy, because they are just new ways of stating
the universal goal of all companies to develop and maintain competitive
advantage. Many executives erroneously believe that satisfying the stakehold-
ersisagoal that leads to correct strategy; generating value for the stakeholders
isnot an objective, but an economic constraint ona company’sactions. The
reason for this is that companies will not have the loyalty oftheir stakeholders
(clients, stockholders, suppliers, and collaborators) ifthese do not perceive
that the company is adding a value at least equal to that provided by its
competitors. Achieving objectives depends onmanagers’ ability to develop
appropriate strategies, since ifthey can’t establish a strategy, the goals will be
discarded asnonviable. Similarly, these authors contend that a strategy is only
viable if there are tactical actions that make its implementation possible.

Christensen (1997) stresses that another problemin elaborating strategy lies in
the fact that this activity is not usually exercised every day, which means that it
is not at the heart ofthe executives’ daily activities. Strategy should be coherent
with the environment ofthe company and company resources should be aligned
with executing this strategy. Christensen believes that, in general, there is a
deficiency in the connection and alignment between the process of conceiving
strategy and the process ofimplementing it.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



14  Shimizu, de Carvalho and Laurindo

Porter’s (1996) view that strategy differs fundamentally from the search for
operational efficiency is in part corroborated by Hamel (1996), who defends
theidea that changes ofan incremental nature are not enough for the success
ofa strategy for the majority of companies. Small cost reductions and marginal
improvements in quality and in delivery times are some of Hamel’s examples of
incrementalism. All these implicitly seek operational efficiency. The author
states that making strategy implies assuming more revolutionary postures,
which can affect the way companies operate in a more significant manner.

Likewise, there is a similarity between the positions and questioning of
Campbell and Alexander (1997) and Christensen (1997) about the need to
understand the difference between strategy and strategic planning. Hamel
affirms that strategic planning in general is not in fact strategic, since he
interprets the traditional processes for developing strategy to obliterate the
revolutionary stance which he advocates. Strategy should be a result of
“revolutionary” and “subversive” processes that are easier to find in small
companies, which are not the traditional market leaders. The leaders define the
rules in force for anindustry, but revolutionary companies have the potential to
reinventthese rules.

It isnecessary to distinguish strategy from the quest for operational efficiency,
aswell asto understand the differences that separate the concepts of strategy
and strategic planning processes.

Strategy as a Choice Among Options

ForPorter (1996), a competitive strategy means choosing a different arrange-
ment of activities to deliver a package of unique value, thus staking out a
strategic position. Strategic positioning can be realized based in three distinct
sources that are not mutually exclusive: the variety of products and services,
meeting the needs ofa certain group of consumers, and the particularities of
accessibility ofa specific group of consumers.

For positioning based on the variety of products and services, the mainidea is
to chose arange ofproducts and services to be offered and to develop activities
which will allow them to be produced in the best way possible.

When positioning is based onthe needs ofa group ofconsumers, differences
interms of obtaining an advantageous positioning only occur when the set of
activities that allows specific services is also differentiated. Note that these
specific needs can be anything from a greater sensitivity to price, to products
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with specific characteristics — differentiation inneed does not translate into a
meaningful position, unless the arrangement ofactivities to satisfy clients is also
different.

Differences in accessibility can lead to strategic positioning, even when
consumer needs are not different from those of other customers, but when the
means to reach customers demands a differentiated set ofactivities. This can
occur dueto geographic factors, the scale of production, or other factors which
require a specific manner ofaccessing customers.

For Porter therefore, within this context, the essence of strategy is the creation
ofaunique, valuable position, involving the choice of aninternal arrangement
ofactivities that allows the company to differentiate itself fromits rivals.

Inasimilar fashion, Markides (1999) understands the essence of strategy to lie
inthe company’s choosing a position that it can sustain as its own. In addition,
developing strategy is a process of elaborating questions, generating alterna-
tives, and making choices.

These issues and choices involve three dimensions: which customers to focus
on, what products to offer, and how to realize these activities in an efficient
manner. The strategic positioning of companies comes from their responses to
these three questions, and ifthey are differentiated, will lead the companies to
success.

Choosing a unique position still is not sufficient to guarantee a sustainable
advantage, since the competitors canimitate this behavior and aim at the same
strategic positioning. However, in assuming some options, the companies have
to let go of others, under the risk of not being successful in any of them.
Therefore, equilibrium between exclusive alternatives (trade-offs) must be
sought, without which the companies willnot arrive at a sustainable advantage.

The need for these trade-offs is based in three reasons for Porter: to maintain
consistency inimage or reputation, compatibility with the nature ofthe activities
themselves, and limitations on internal coordination and in the control of
activities.

To maintain a consistent image or reputation, it is important that customers not
be confused, but perceive that they always receive the same kind of value.

The compatibility of the characteristics themselves should be preserved to
facilitate the more homogenous use of equipment, as well as to meet the
demands for capabilities, behavior, and training ofemployees and managers.

The existence of limits on the internal coordination and control means that the
company has to make choices in line with its priorities, under penalty of not
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achieving adequate performance, if it divides its efforts among many alterna-
tives.

Therefore, a point that is the veryessence of strategy is knowing how to choose
what to do and what not to do. The development of competitive strategy has
abroad nature involving how the company will compete, what its goals should
be, and what policies are necessary to achieving these goals.

This spectrum of choices contains two groups of factors that influence deci-
sions: the external competitive environment in which the company is active and
its own internal characteristics. In turn, each of these unfolds into two other
factors.

Both the threats to companies and their opportunities are to be found in the
competitive environment. Internally, the company has both strengths and
weaknesses. The SWOT (Strength, Weakness, Opportunities, and Threats)
analysis has the objective ofrecognizing limitations, maximizing the organiza-
tions’ strong points while monitoring opportunities and threats in the competi-
tive environment. Models, such the Structure Analysis of Industry (Porter,
1979), help to understand the external environment. There are models such as
Core Competencies (Prahalad & Hamel, 1990) which lend themselves to
analyzing the internal situation of companies. Both types of models will be
studied in later chapters of this book.

The Alignment of Forces to Build a
Good Strategy. Can a Good
Strategy Be Replicated or is There a
Formula for a Good Strategy?

According to Porter, the choice ofan adequate positioning aims at determining
which activities the company should carry out and also which it should not. As
a consequence, the company should conceive of an internal configuration
appropriate for executing these activities and also how the activities will be
related amongst themselves. This interrelationship among activities should seek
not just compatibilization, but reciprocal reinforcement as well, thus increasing
the potential to obtain the competitive advantage desired by the company.

According to this reasoning, Porter considers the existence ofthree levels of
compatibilization, which could sometimes occur simultaneously: consistency of
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activities with the company’s strategy, mutual reinforcement among the activi-
ties, and optimization ofeffort.

Consistency between company strategy and each activity in the functional
realmis the first level of compatibilization, which prompts accumulation (and
not contradiction) ofthe competitive advantage of these activities. This creates
a single vision of strategy, which improves its implementation as well as
facilitating its communication and its transmission to clients, employees, and
shareholders. The American airline company, Southwest (the model for the
Brazilian GOL), for example, suspended on-board meals and promoted more
frequent rotation of planes within its strategy for low cost, marketing to a price-
sensitive public looking for convenience.

At the next level, not just consistency is sought, but rather that there be a mutual
reinforcement among activities so that they produce mutually reinforcing
effects. Software companies put test versions (the so-called beta versions) of
their product at the disposal of some users. Testing these versions through use
permits errors to be corrected, features to be changed, and also reinforces the
intent ofthe usersto use the software.

When compatiblizationreaches the third level, there is an optimization of effort.
The most basic form ofthis optimization involves the flow ofinformation and
coordination, with a view to eliminating redundancies and minimizing losses.
There are more elaborate forms, such as those used in the development of
product designs that transfer installation and support activities to the user or the
establishment of partnerships with suppliers and distribution channels. For
instance, limited menus in fast-food chains allow themto maintain quick service
with a standardized operational efficiency consistent with their purposes.

Note that these compatibility factors indicate that the set ofactivities, and not
each activity, is what is important to establishing and maintaining competitive
advantage. Concern with the search for excellence in performance of individual
activities is a feature of operational efficiency; it is not a strategy. For Porter
(1996), it is the totality of the system ofactivities that emanates competitive
advantage and consequently, the success of strategy. Efficiency in individual
activities, as we have seen, can be more easily copied than this integration of
activities within the company.

Meanwhile, market pressures generate an environment that some call “hyper-
competition” and in this circumstance, companies often limit themselves to
imitating their rivals, and this alone reinforces competition since it levels the
antagonists. Acting in this way, the companies cease to have a strategy, since
they stop making the necessary choices.
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This scenario favors seeking operational efficiency since it can generate
palpable results in little time and the companies are focused on performance
measures. It appears to be a more certain route than assuming the risks of
making decisions about strategy, whichmeans letting go of some things in favor
ofothers. These choices also can force the company to abdicate some clients
and some income, which from the immediate perspective, is not attractive. .

This does not mean that operational efficiency is not desirable; increasing it is
anecessary part of managing a company, however, it is not a strategy. Both
operational efficiency and strategy are very important, but different due to their
different focuses.

Operational efficiency is focused on continuous improvements to all aspects
and not making mutually exclusive choices, which is intrinsically different than
making trade offs. In this context, there is a search for constant changes,
flexibility, and a continuous effort to achieve the best practices. On the other
hand, the focus of'strategy aims at defining a unique position, making very clear
trade-offs and making activities compatible. To accomplish this, ways of
reinforcing the company’s position are continuously sought and this requires
discipline and continuity.

Therefore, strategic continuity does not mean having a static view of the
competitive scenario. The company willneed to change its strategy ifthere are
significant changes in the structure ofthe industry. Meanwhile, the choice ofa
new position should be guided by the ability to make new trade-offs and to
develop anew systemofcomplementary activities, (whichmakes the search for
continued improvements more efficacious) to obtain a sustainable advantage.

Campbell and Alexander similarly stress that companies and managers develop
“fads” such as TQM (total quality management), benchmarking, and
reengineering, and others, seeking to stay out in front of their competitors. In
turn, theseadopt the same fads, (in additionto generating others), under the risk
of not obtaining the competitive advantage if their rivals do so and are
successful. It can be seen then that fads produce better results, but do not
resolve issues in the long-term since they do not usually lead to developing
strategy.

Markides (1999) complements the above perspectives, warning that unique
strategic positions are transitory. More aggressive competitors will seek to
imitate these positions ifthey prove to be attractive, and in fact, no strategic
positionis truly unique. In addition, given the dynamics of business activities,
new strategic positions arise continuously.
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New positions occur based on new combinations ofresponses to three basic
questions: who, what, and how to challenge the dominance of the reigning
positions. Thus, inreaching a new segment of consumers, by creating a new
value proposal or even a new means ofproducing or distributing a product, the
business will be creating a new strategic position.

This process can occur in any industry, ifthe same apparently inexpugnable
strategies can be overthrown by unknown companies that base themselves in
the creation and exploration of new strategic positions in an industry.

Markides shows that this process begins with the “dominant” enterprises in
industry creating unique strategic positions. “Traditional” companies (perhaps
“traditionalist” is better said) imitate these dominant companies, seeking to
obtain part of the market. On the other hand, there are more and more “strategic
innovators”, who conquer large parcels ofthe market, frequently ofthe new
markets that theyhelp to create. Among examples of this last type of company,
the author included, among others, Canon (commented uponin the box above)
and Dell (commented upon further along in this chapter).

Note that Hamel (1996) made an analogous classification, dividing companies
into three types:

*  Rule makers: these are the leaders who build an industry, the dominant
oligarch. They include large companies such as IBM, United Airlines,
CocaCola, and Hertz, the car rental agency.

*  Ruletailers: these render tribute to the industry leaders, which for Hamel
is very little to serve as a strategy. For examples we can site Fujitsu,
McDonnell Douglas, and Avis, the car rental agency.

*  Rulebreakers: companies that rewrite the rules, inverting the order of
things in the industries where they are active, these are the discontent,
radical, and revolutionary ofthe industry. Dell computer would fall into
this category as well as the watch maker Swatch and Southwest Airlines.

Returning to Markides view, it is not possible to predict what the emerging strategic
positions willbe. Therefore, in facing market uncertainties, companies have two
generic options: innovate or exploit the innovations ofanother company. Note that
both options canbe adopted by either established enterprises or by new entrants.
Thus strategy is essentially dynamic and, in this context, a business should be
guided by the following points:
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»  Establishadistinctive strategic position in the industry where it is active.

*  Compete onthebasis ofthis position in order to be better than the industry
competition.

*  Constantlybe onthe lookout for new strategic positions.

*  When identifying another viable strategic position in the industry, the
company should attempt the difficult task ofadministering both positions
simultaneously. To the extent that the old position matures and begins to
decline, the company should gradually make a transition to the new
position. The cycle then should be recommenced: when competing inthe
new position, the search for yet another new viable strategic position
should continue.

In this process, the company should eventually make a leap to anew technology
or even into another industry. However, in moving to a new industry the
company should repeat the process of dynamic strategy.

Thus, for Markides, strategy means that the companies, even those that are
presently successful, should continuously revise and challenge their responses
to the questions: who, what, and how, in order to remain flexible and ready to
adjust their strategies in the eventuality that market responses not be favorable.

Characteristics and Elements of
Competitive Strategy

To finalize this chapter which discusses the concept of strategy, it is worth
making some final comments about the nature and characteristics of competi-
tive strategy.

In addition, there is a question about who should be concerned with the
company’s strategy. For several authors, developing strategy is the main
objective ofthe executives ofa business.

Hamel (1996) however, has a different opinion, stating that strategy should be
amatter disseminated at various levels ofthe hierarchy, based on his point of
view that strategy should be of a revolutionary nature.

In Hamel’s view, upper-level executives are impregnated with industry dogma,
have more homogenous experiences, and a strong connection to what was

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Concepts And History Of Strategy In Organizations 21

done in the past. Thus, itis unlikely that they will become the promoters ofthe
revolution that he preaches must occur for companies to remain competitive.
The revolutionaries, however can be found in all companies and at different
levels ofthe hierarchy, and should be engaged in a discussion ofthe future, thus
becoming “strategy activists”. The company should change perspective, in-
volving the highest levels ofthe hierarchy (where the monopoly on allocating
resources lies) as well as the mid and lower levels (where there is more
imagination and propensity to change). The process of developing strategy in
itselfshould be seen as a strategy involving all levels of the company in such a
way as to make possible the changes needed for the survivaland success ofthe
company.

Henderson(1989), some basic elements are present in a competitive strategy:

*  The ability to understand the competitive environment as an interactive
system (competitors, customers, money, people, resources).

*  Abilityinusing this understanding to predict the effects ofastrategic move.

. Resources can be committed to new uses even when the benefits are not
mmmediate.

*  Ability in foreseeing the risks and returns with sufficient accuracy to justify
the new use of resources.

»  Disposition for action.

Ashasbeenobserved, strategyis revolutionary (here used in aless “subver-
sive” sense than in Hamel’s view), since it is deliberate, and aimed at rapid
changes incompetitive relations. According to Henderson (1989), there are
factors inhibiting this revolutionary nature—the failure and advantages inherent
inthe position ofan attentive defender.

Over time, one can observe alternating periods of more or less heightened
competition. Further, beginning at the end ofthe 20th century, the periods of
calm have become shorter.

Strategy depends on subjective judgments ofone’s own actions and those of one’s
rivals. A posteriorianalysis ofevents reveals that it is not always the strategy which
appears evident that had been previously imagined.

For Mintzberg, Ahlstrand, and Lampel (1998), strategy has the following
aspects, present in the different schools they studied:
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* Having to do with the organization as well as the environment:
There is a need for an organization to know itself as well as the
environment in which it operates.

* Its essence is complex: The process of defining and implementing
strategy involves several, often conflicting variables.

»  Affects the overall welfare of the organization: The impact ofagood
or bad strategy permeates the entire organization.

* Involvesissues of content as well as process: A well-thought-out and
planned strategy needs adequate implementation. Likewise, one can think
ofthe need for anadequate process to conceive strategy.

« Itisnotpurely deliberative: Strategy canbe deliberated (planned, the
result of will), but it frequently is aresult of events and opportunities that
appear in the course ofacompany’s activities; in these circumstances, the
strategyiscalled emergent.

«  Exists atseverallevels: There is corporate strategy, which determines
in which business to be active, and also business strategy, which seeks the
best means of competing ina given business area.

* Involves several thought processes: Strategy involves work in con-
ceptualizing as well as analyzing the situation. Therefore, the elements
present in strategy are there so that one can understand the process of
developing business strategy. Inthe chapters which follow, these factors
willbe discussed in detail.

Case Studies: Strategy and
Decisions in Perspective

Case — A Modern Conflict: Apple vs. IBM, The First
Personal Computer War

The 1970s— atthat time, the computer market was heavily dominated by IBM
and its enormous mainframes, also maintaining the greatest market share, and
the largest profits as well.

A new company launched a product that initially had more of an entertainment
thana work function. The company was Apple and the product, the microcom-
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puter. Based onthe ideas that its buyers liked to work with electronics, it had
modular components and several slots that permitted a number of improve-
ments and expansions. Meanwhile, new software for the microcomputer
(called Apple I1+) introduced the industry to a new course: the electronic
spreadsheet. The appearance of the first electronic spreadsheet (Visicalc)
showed the enormous potential the microcomputers had for business. Apple
I+ sales grew at an amazing rate and other microcomputer manufacturers leapt
in to dispute the new market.

At first IBM did not react. But the growth of microcomputer sales began to
discomfit the mainframe market. IBM’s first attempt at reacting was to deny
that the microcomputer had the potentialto replace the mainframe. Later, it
realized its error and launched the concept of end-user product, which was
software for mainframes. This was more user-friendly, which was one ofthe
main arguments in favor of microcomputers. The results were not what IBM
had wanted. A new strategy was needed. In an attempt to gain time, IBM
sought partners to launch its first microcomputer, in an intense outsourcing
process. Its main partners became Intel for the micro processing chip and
Microsoft for the software. The IBM PCintroduced in 1981 (followed by the
PCXT in 1983 and PC AT in 1984) was a big success and became the market
standard whose descendents are on the market today.

Later, the PC industry moved on to new victories. For the time being, IBM
remained in an advantageous position.

Returning to the story at the beginning of this chapter, one can imagine an
analogy with military strategy. Apple attacked IBM’s territory with a very
innovative strategy. IBM initially insisted on fighting on its own ground, tried
guerrilla warfare, and finally attacked Apple on its own territoryand managed
avictory.

Theuse of the analogy, especially to military strategy, is very common in the
studying of business strategy. Nevertheless, certain caution should be exer-
cised since this isa resource to facilitate understanding and should not be taken
literally. As was said regarding von Clausewitz, analogies shouldbe used as a
source ofinspiration.

Case — Sources of Strategic Positioning: Lojas Yamada

The Grupo Yamada, a chain of stores in the state of Para, founded by the
Japanese immigrant Yoshio Yamada 50 years ago, made a “preferential option
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for the poor” and became the largest retail chain in its state. Exploiting the
peculiarities of local customs and creating stores for the low-income customer
inthe informaleconomy (popcorn vendors, open air market vendors, manicur-
ists, domestic employees, and ambulatory vendors), it experienced an extraor-
dinary rate of growth in its sales from 63 million reais to 379 million in 1999.
To attainthis result, it facilitated credit for people without a stable or registered
employment, opened up space for those in the informal economy (which
absorbs40% ofthe economically active population), and 70% of'its clientele
are low-income customers. The principal credit mechanism is the company’s
own credit card which is responsible for almost 80% ofthe chain’s income.

Even though these customers had shown themselves to be better payers than
was supposed, as a preventive measure, the company created a credit and
payment management system unique in the country, that utilizes specialized
informants as well as a computerized systemofcredit analysis. With this, they
canevaluate a client’s credit application in 15 minutes. However, it overlooks
overdue payments when this will lead to customer loyalty and offers life
insurance (to ensure payments), permanent disability, and loss ofincome.

In addition, Yamada knows how to deal with local logistical difficulties and
knows its customers’ peculiarities, which include the typicallocal cuisine.

Inthis way, the company sought a strategic position based in the creation ofa
differentiated form ofaccess to consumption for low-income clients.

Adapted from Revista Exame (November 15, 2000, Edition 727)

Case — Copying Strategies for Copying?

Accordingto Markides, an illustrative example of seeking a unique strategic
position can be found in the photocopying industry. Xerox was the leader in this
market in the 1960s with a singular and defined strategy which prioritized
corporate clients and focused on the production oflarge copiers which were
rented, not sold, by its own sales force. In the 1970s, weighty rivals such as
IBM and Kodak adopted the same or similar strategies but did not manage to
achieve similar success. Both sought the same large corporate marketand IBM
evenadopted the practice of rental.

Canon, in turn, came to be the leader (in terms of volume) in the 1980s, serving
small and medium companies as well as the end user with smaller copying
machines with attractive pricing and quality. The machines were sold—not
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rented — and their commercialization was done through a network of interme-
diaries.

Case — The Second PC War: Dell Computer
Corporation vs. IBM and COMPAQ

Among the many companies that began to manufacture microcomputers on the
PC standard, one presented a new form of working that had a big impact on
its results. This is the Dell Computer Corporation.

Foundedin 1984, it began by makingupgrades of IBM PC clones. Beginning
in 1985, it started to produce its own computers.

Dellanalyzed the direct competition and perceived that IBM, Compaq, and
Hewlett Packard (HP) sold through intermediaries. As aconsequence, there
was an increase in stock and costs and the response time for final consumers
was slow. Michael Dell, founder, president, and CEO of Dell Computer,
resolved thento sell directlyto end-consumers. This means an intense effort to
reconceptualize stock management, logistics, and all the administration ofthe
supply chain. Further, Dell concentrated on selling to companies to whom it
could sellmachines ofhigher value.

In fine tune with the supply chain, it was possible to reduce both time and cost
ofproduction and distribution.

Eventhough the basic ideas of this strategy were present fromthe beginning,
the grand catalyst was the advent and dissemination of the Internet, which
greatly facilitated its implementation. Before this, Dell had undergone difficul-
ties due to the obsolescence of a lot of existing microprocessors in large
quantity inits stock, as well as having tried unsuccessfully to commercialize its
PC’sthroughretail outlets.

In Dell’s formula, not only are sales direct to clients, but production is only
initiated when an order is placed. Further, the company focuses on service
delivery and technical assistance, by telephone and house calls. Products,
targeted on companies as a priority, include the most recent technological
advances and therefore, have a higher added value.

Consistently acting in this way, Dell billed more than 30 billion dollars in 2001,
becoming the largest company in the PC sector, still in an intense dispute with
HP.
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Therefore, interms of Markides ideas about dynamic strategy, Dell innovated
significantly in the “how” to develop its activities and was a revolutionary
company.

Adapted from news on the Portal Exame and from Reid & Sanders (2002).

Case — Remedies for Strategy and Strategy for Remedies

The Distribuidora de Medicamentos Panarello, ofthe state of Goidnia, was
founded by Paulo Panarello of Sdo Paulo and is the largest Brazilian company
inthe remedy distribution sector ofapproximately 300 companies. Its trajec-
toryis ofinterest to the study of strategy.

The company billed 870 million dollars in 2000 (15.7% ofretailmedicine sales
inthe national market) whichrepresents significant growth inrelation to the 200
million of'six years earlier.

The founder had to help with family finance from the age of eight, selling
popsicles made by his mother in open-air markets. Later he had his own
businesses, starting with a car mechanic shop, then a fleet of taxis, a restaurant,
and a construction firm for low-income clients. At the time he was not yet 25
yearsold.

A stroke of luck helped to shape his future when a sister-in-law married
Emiliano Sanches, the owner of SEM laboratories, a major producer of generic
drugs. He thenrepresented EMS in Goiania. In this city, Panarello opened a
drug distributor that started small. However, right away he obtained conces-
sions from other laboratories, expanding his business at first to the rest of the
state of Goias and later to the states of Minas Gerais and Rio de Janeiro, finally
achieving coverage of21 states in the northeast, central-western, southeast,
and southernregions ofthe country by the mid-1990s. The northern region,
except Tocantins, was left out ofhis plans due to difficulties and the cost of
access.

Thus, the company became the drug distributor with the largest geographic
coverage, obtaining a big competitive advantage since there are more than
50,000 pharmacies dispersed throughout Brazil, which makes direct distribu-
tion nonviable.

Panarello’s team 0900 sales representatives uses telemarketing and electronic
commerce. One ofthe company’s strengths is services provided to laboratories
(suchaswhennew drugs are launched) and also partnerships with pharmacies
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(for whom Panarello provides financing and more generous payment terms than
the average practice inthe sector).

Inthe 1980s, two circumstances helped drive the growth of the company. First,
there were large gains made from the financial markets during the high inflation
period prior to the Plano Real economic program, thanks to long-termpayment
plans with it suppliers. The second factor was obtaining generous financial
benefits conceded by the government of Goias. Thus, Panarello was able to
begin the new decade withmore resources on-hand than the competitors.

In this context, in the mid-1990s, approximately half of the cmpanies in the
sector failed, including many othis largest rivals, who did not adapt themselves
to the end ofthe inflationarytimes. Further, many distributors also had their own
pharmacies which caused problems with lack of focus. Panarello then concen-
trated on serving isolated pharmacies, taking advantage of the spaces not
served by competitors.

The company was also concerned with its operational efficiency. It invested
more than one million dollars installing computerized conveyors in its Porto
Alegre and Sao Paulo affiliates, which automatically separate orders (accepted
up to 100 reais—approximately 40 dollars), thus making service quicker. All
the lots are registered in a computerized systemthat identifies individual sales.
IT acquired a system for integrated management (the R3 by SAP) that in
addition to controlling all activities, also serves as a marketing tool against
competition. This is because it makes it possible to collect a large quantity of
information about storeowners and this can be used as bargaining power with
the laboratories.

Forreasons ofsecurity, all delivery vehicles are tracked by satellite and radio
and have armed escorts.

Finally, it contracted a large consulting firmto develop a plan to professionalize
the company.

With these precautions and its integration and infrastructure, the company felt
readyto confront both nationaland foreign competitors. Its proposalisto grow
based in generic medicines whose gross marginsare larger (20% vs. 16% for
conventionals), without ceasing to explore new markets such as distributing
cosmetics, which comprise 20% of'sales in pharmacies.

The mainideais “to earn less over more units sold.”
Adapted from revista Exame, May 4, 2001 (Edition 737).
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Questions for Reflection and Discussion

1. Whatisthedifference between prescriptive and descriptive approaches
to strategy?

Considering the case inthe section titled A Modern Conflict: Apple vs. IBM,
The First Personal Computer War, answer the following question:

2. For many authors Machiavelli’s phrase “the ends justify the means”
actually had the sense of “the ends determine the means.” Where can this
be found in the history of Apple vs. IBM?

Considering the case in the section titled Sources of Strategic Positioning:
Lojas Yamada, answer the following questions:

3. Explainhow Lojas Yamada constructed its differentiated position.

Porter stated that sometimes differentiated positioning derives from more
than one source simultaneously. Aside fromthe one mentioned above,
what other source can be present?

5.  What trade-offs does a company need to make? For what reasons?

Would it be possible for another companyto copy this positioning?

Considering the case in the section titled Copying Strategies for Copying?,
answer the following questions:

7. Based on Porter and Markides’s ideas about positioning, explain the
success of Xerox and Canon and the failures of IBM and Kodak.

Considering the case inthe section titled The Second PC War: Dell Computer
Corporationvs. IBM and COMPAQ), answer the following questions:

8. Inwhatrespect was Dellrevolutionary?

9.  What opportunities did Dell exploit for its success?
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10. How did Dell make its activities compatible with its strategy?

11. In what way does Dell differ fundamentally from Apple in terms of
strategy?

Considering the case inthe section titled The Second PC War: Dell Computer
Corporationvs. IBM and COMPAQ), answer the following questions:

12. Doesthe Panarello case reveal aprocess of strategy development that is
intentional or emerging?

13. Fromthe description of Panarello’strajectory, which are the choices in
strategic thinking that best apply?

14. Whatisthesource of the company’s positioning?

15. How isits operational efficiency made compatible with its strategy? If
competitors copy this efficiency can they threaten the company?

16. Think about Panarello, Dell, Yamada, and even McDonalds. Does their
way ofacting show a strategy or asearch for operational efficiency?
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Chapterll

Developing Strategies
For Competitive
Advantage

Understanding the
Competitive Environment

Asinany game, the success of competitive strategies depends on knowing the
rules as well as the other players. Nevertheless, in the real competitive
environment, the rules are not always clear and can change very quickly,
demanding quick responses and making it increasingly difficult to map the
moves ofthe main players.

Strong monitoring channels must be maintained to follow changes in the
competitive environment and to discern new trends. Changes in the environ-
ment canresult from emerging technologies or changes insociety’s behavior,
and thusin clients’ demands. They can also be the result of competitors’ moves
inthe market.

Thus developing a good competitive strategy depends on mapping the environ-
ment and constantly monitoring it to be able to capitalize quickly on opportu-
nities or neutralize threats.

The focus of this chapter is on mapping the environment. It will show the main
aspects of the model for industry analysis and explain the process of forming
strategic groups and pressure maps.
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Industry Analysis

Porter (1979) developed a model to analyze the environment based on
mapping five competitive forces in order to better understand the rules of the
competitive game and to help companies to find a positionin the industry with
greater clarity. During the 1990s, it was often remarked that environmental
analysis had little to contribute given the turbulent state ofthe new economy, but
Porter (2001) was able to demonstrate how important environmental analysis
is, especially when there are a large number of uncertainties.

A good map is most useful during a storm!

To develop a map of an industry, one needs to know how the main players
behave and how the battle for greater profitability works. According to Porter
(1979), there are five competitive forces that run through anindustry: custom-
ers, suppliers, current competitors, new entrants, and substitute products or
services.

Understanding these five forces is vital to formulating a company’s competitive
strategy. The model for Industry Analysis is shown in Figure 2.1.

The pressures exercised by these forces are structural determinants both of
competition and ofan industry’s profitability (Porter, 1979).In Figure 2.1, the
battle for profitability in the supply chain, i.e., the bargaining power of

Figure 2.1. The five competitive forces (adapted from Porter, 1979)
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customers and suppliers is laid out along the horizontal axis. The relationship
among competitors, whether those are already established, potential entrants,
or substitute products, is shown along the vertical axis.

Itis important to emphasize that industry, in this context, means an industrial
sector and not a single company.

The structure ofan industrial sector depends on how the competitive forces are
configured. When they are stronger, there is less potential for profitability. It is
easy to imagine that within anindustry with fierce competition, the rate of return
tends to be less. On the outside limit, an industrial structure with all five forces
intensified, approaches the economic model of “perfect competition.”

Onthe other hand, there are industries where the five competitive forces are
weak, i.e., the rivalry among existing competitors is not intense, the entry
barriers for new competitors are difficult to overcome, and there are no
substitute products. Allied to this favorable scenario, the sector is the driver of
the supply chain, with high bargaining power with the others tiers inthe chains,
whether customers or suppliers. This type ofindustrial sector is called “five
star” since it shows a high potential for profitability.

Industry analysis allows us to identify which competitive forces most influence
the industrial sector. It is common for one force in the competitive industrial
environment to stand out and the competitive strategy should focus on it. It is
then possible to influence the competitive environment in such a way as to
assume a strategic position that canneutralize it, and thus to obtain a sustainable
competitionadvantage, as seen in Chapter I.

Itis worth emphasizing that the map of the sector structure is dynamic, since the
industry canundergo changes and, depending on the magnitude ofthe competi-
tive movement ofeach player, the shape ofthe five forces can be altered, having
animpact onits attractiveness.

Mapping the Competitive Forces in the Supply Chain:
Relationships with Customers and Suppliers

Bargaining power in the relationship with customers and suppliers has a
decisive impact on bothan industry’s profitability and attractiveness. Imagine
the vehicle assembly plants and their auto parts suppliers seated around the
bargaining table. It is east to predict that the scale will tilt toward the side of the
assemblers.
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When the customers are concentrated and direct large volumes, such as the
case ofthe assembly plants, they manage to bargain for better prices, increasing
demands for quality, flexibility in the product mix and the volume of production,
aswellas access to information via Integrated Management Systems— ERP.
They thus diminish the industry’s freedom to establish its own rules. This
situation is aggravated when the products supplied by the industrial sector are
standardized, are not critical to the quality ofthe customers’ production, and
can be substituted without generating costs for the change (Carvalho et al.,
2003).

Table 2.1 shows some aspects, which determine the bargaining power ofan
industry, tilting the balance when they are present.

When the forces in the supply chain are intense, it is important to outline a
strategy for buyers and suppliers, with criteria for choosing buyers and for
selectingtarget customers and also for developing a buying strategy, paying
attention to strategic aspects and not just operational ones.

This matrix proposed by Cox et al. (2001) is a useful tool for analyzing
bargaining power between buyers and suppliers. Figure 2.2 shows the matrix,
where the horizontal axis shows the dominance of the supplier and the vertical
shows the dominance of the buyer, and four quadrants: buyer dominance,
interdependence, independence, and supplier dominance.

The quadrants ofbuyer dominance and supplier dominance indicate who has
power over the other. In the independence quadrant, buyers and suppliers have
attributes of power, and both must be involved in order to carry out any agreed
upon exchanges. In the independence quadrant, neither of the two have
attributes ofpower, nor are they capable of demanding that the other fulfill their
requirements, and both have other opportunities for doing business.

Table 2.1. Analysis of customer and supplier bargaining power

Customers Suppliers
Customers are concentrated or make large volume Supplier product is a critical input. It is unique or
acquisitions. differentiated.
Purchases represent a significant part of their costs. The group of suppliers is dominated by few

companies and is more concentrated than the
industry being analyzed.

The industry’s products are standardized and/or are not | The industry analyzed is not an important
important for the customers” product quality. customer for the group of suppliers.

The customers have all the information. The suppliers’ products are differentiated and do
not compete with substitute products.

The customers represent a concrete threat of backward | The suppliers are a concrete threat of forward
integration. integration.
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Figure 2.2. Buyer supplier power (adapted from Cox et al., 2001)
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Yet in the more complex supply chains, a more detailed analysis of the
relationship among the links must be done. Itis necessary to identify which link
commands the chain, i.e., dominates the strategic activities whichadd value.
Two aspects take on special importance in this analysis, as we will see inmore
detail in Chapter III— governance ofthe chain and the value system.

Analyzing the Competitors: Current, Potential and
Substitutions

Competitionina given industry can be a factor that significantly limits profitabil-
ity. In an industry with an intense rivalry, this can lead to predatory actions,
erodingthe attractiveness and profitability of the industry as a whole.

It is important to note that rivalry should not be analyzed just in the context of
existing competitors, but also in the extended rivalry which includes new
entrants and substitute products and services, as illustrated in Figure 2.3. In
industries that are threatened by substitute products or have a high potential for
new entrants, competition tends to be sharper and often sets offprice wars.

There are many aspects that have an impact on the rivalry among established
competitors in an industry and in the battle for market share and better
competitive positioning. Imagine, for example, a sector where growthis slow
or stagnant! For a company to grow, it has to take market shares from the
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Figure 2.3. Forces of competition: competitors, entrants and substitutes

Industry

competitors, increasing rivalry among the established competitors, whichis not
the case when the industry is growing overall.

The main points to be verified in analyzing the forces of competition are:

*  Numerous or balanced competitors

*  Slow growth ofthe industry

*  Highfixed costs

*  Absenceofdifferentiation

* Increased capacityin large increments
*  Competitors with divergent strategies

*  Highexit barriers

Whenrivalry is extensive, the threat of new entrants to an industry is strongly
related to the effective entry barriers and the expectation of potential competi-
torsregarding retaliation from already established players.

The main source of entry barriers for new competitors is the economies of
scales, whether for production, research, marketing, or services, which require
that the entrant operate on a large scale or which place the entrant at a cost
disadvantage. In addition to this barrier, there are cost disadvantages, which
are independent of scale, suchas patent costs, access to raw material, location,
official subsidies, and learning curves. Fora long time, Xerox took advantage
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Figure 2.4. Factors affecting the learning curve (adapted from Heizer and
Render, 1999)
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ofits patent for the copying machine to remain all alone in the market, however,
when the patent expired, alot of entrants such as Canon, Hewlett Packard, and
others came on the scene.

According to Heizer and Render (1999), learning curve models were first
observed for the aecronautics industry. It has been calculated that for the period
1925-1957, the number of worker-hours per unit was reduced by 80%.

Learning curves, whenapplied to the context of strategy, allow us to determine
changes in the volume-cost trade-off, and to evaluate performance for the
business and the industry. The major restrictions to these models arerelated to
the wide range of variables, whichneed to be analyzed, as illustrated in Figure
2.4.

Other important sources of barriers are: product differentiation, capital
requirements, change cost and access to distribution channels.

The threat ofnew entrants can also affect expectations regarding retaliation
fromalready established competitors, especially when excess capacity and/or
capital are available to maintain and sustain a direct battle.

Finally, the last force of competition to be analyzed is the pressure of substitute
products/services. Substitutes can be defined as those which carry out the same
function, even withanother technology base (another industry). Substitutes,
which are subject to price/performance, trade off with products from the
industry and/or those produced by five-star industries merit the most attention.
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Taking a Look Inside the Industry

Aswesaw earlier, even though all the companies within an industry are subject
to the same forces of competition, they adopt different strategic positions with
different results. Therefore, the analysis ofthe overall industry can be deep-
ened, extending to a structural analysis within the industry

The steps for doing a structural analysis inside the industry are:

*  Firststep: Characterize the strategies of all the significant competitors in
alltheir dimensions.

*  Second step: Evaluate the dimensions and the composition of the
mobility barriers, which protect each group.

*  Third step: Evaluate the relative bargaining power of each strategic
group in the industry vis-a-vis their buyers and suppliers.

*  Fourth step: Evaluate the relative position of each strategic group with
regard to substitute products.

+  Fifthstep: Evaluate the patterns ofinterdependence in the market among
the strategic groups and their vulnerability to conflict initiated by other
groups.

Dimensions of Competitive Strategy

The breadth of different strategies throughout an industry depends onthe nature
of the industry. The choice of strategy has repercussions in the strategic
dimension, which demands trade-offs. According to Porter (1987) the follow-
ing dimensions can be identified:

*  Specialization: The degree to which the company concentrates effort on
the breadth of its line, target-client segments, and geographic markets.

*  Brandidentification: The degree to whicha company seeks recognition
of'its trade name through marketing.

*  Channelpolicy: The degree to which acompany seeks to develop trade-
name recognition directly with the end-consumer, or supports the distri-
bution channel in selling its product.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



40 Shimizu, de Carvalho and Laurindo

*  Choice of channel: The choice of distribution channels varying the
company’s channels, specialized or general.

*  Product quality: The level of product quality interms ofraw material,
specifications, tolerances, and characteristics.

*  Technology leadership: The degree to which the company seeks
technology leadership instead ofimitative behavior.

*  Verticalintegration: The amount ofvalue added reflected inthe level of
integration forward and backward, involving aspects such as captive
distribution channels and exclusive retail outlets, among others.

*  Cost position: The degree to which the company seeks a position of
lower cost in manufacture and distribution.

*  Service: The degree to which auxiliary services are provided for its
product line, such as technical assistance, credit, etc.

*  Price policy: Relative price position on the market, related to cost and
quality.
*  Leveraging: The degree offinancial and operational leveraging.

* Relationship to headquarters: Demands formheadquarters. This can
be a department ofa diversified conglomerate, a link in the vertical chain,
part ofa group ofbusinesses related to a general sector, or a subsidiary.
Itinfluences goals, resources, and the division of operations.

*  Relationship with governments of the country of origin and the host
country: Multinational companies have a relationship with home country
governments and those of the countries inwhich they operate, interms of
supplying resources, regulations, and other typesofaid.

Strategic Groups

Strategic groups allow clustering the firms in groups of similar companies,
consisting in an analytical tool that makes easier the industry’s analysis.
Strategic-groups method assumes that similar firms react similarly in the some
external disturbances (Fekaetal., 1997).

Strategic groups cluster firms in groups of similar companies, forming an
analyticaltool that makes it easier to analyze the industry. The strategic-group
method assumes that similar firms react in a similar way to external disturbances
(Fekaetal., 1997). While the company should stake out a singular position, it
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is possible to identify strategic groups that are following the same or a similar
strategy within an industry (see the section titled Dimensions of Competitive
Strategy). These strategic groups usually diverge in their approaches to the
product or to marketing. Even though there could be cases ofa single strategic
group inan industry, these are rare.

Anindustry’s historical development explains differences in strategy and the
barriers to mobility, which follows the players’ different resources and poten-
tials, as well as their differences in terms of goals and positioning with regard
to risk. This leads to the formation ofstrategic groups within the industry. Yet,
changes inthe industry’s structure can facilitate the formation ofnew strategic
groups or make the groups homogenous.

Strategic groups affect the barriers to mobility, bargaining power up and down
the supply chain, the threat of substitutions and rivalry within the industry.
Globalbarriers to entry differ greatly depending on the specific strategic group
the newcomer intends to join, as well as creating barriers to changes of position
from one strategic group to another. These barriers to mobility end up
discouraging changing strategic position. High barriers explain differences in
profitability between companies.

Strategic groups canalso affect bargaining power in the chain, since they confer
different degrees of vulnerability on common buyers and suppliers. Strategic
groups permit one to focus on different parts of the product line, to serve
different customers, to operate with different levels of qualityand technological
innovation, andto have different cost positions, minimizing the level of exposure
to competition from substitute products.

The presence of several strategic groups almost always affects the level of
rivalry inside the industry, since there can be interdependence among the
groups in the market or in their degree of overlap intargeting customers. The
possibility of product differentiation achieved by the groups, the number and
relative size of the strategic groups, strategic distancing between groups, or the
degree of divergence of strategy are other factors that have impact onthe global
rivalry ofthe industry.

A company’s viability, as a function ofits chosen strategic group, is affected by
the structural analysis within the industry, as we have seen. Still, other factors
affect the profitability of a company or group, such as the position of the
company inside its group, the degree of competition within the group, the scale
ofthe company inrelationto othersin the group, the cost ofentry into the group,
and the company’s ability to execute and implement its chosen strategy in
operational terms.
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Itisworth stressing that it isnot always true that a company with a larger market
share is more viable. Larger companies will be more viable if they compete in
strategic groups more protected by barriers to mobility and with a stronger position
in the chain, and the smaller companies will be more viable if there are no large
economies of scale and if they adopt differentiated strategies for service and
technological innovation. This exception should not betaken as a rule, since that
could lead to acommoditytrap. The view that cost position is the sole sustainable
factor onwhich a competitive strategy can be built, which can invade the territory
ofotherareas of'strategy, isnot easily sustainable, an, in globallow-cost positioning,
isnot always necessarily important.

SWOT Analysis and Strategic Groups

The analysis and choice of which strategic groups one should compete in has
implications in formulating strategy. Hence, these decisions have to take into
consideration the comparison between a company’s strengths and weak-
nesses, whether they are structural or related to implementing the selected
strategy, and they must highlight distinctive competencies in order to maximize
opportunities and minimize threats arising from the competitive environment.
The SWOT analysis seen in Chapter I, allows us to visualize the impact of
strategic groups on strategy ina structured way as illustrated in Table 2.1.

Strategic Groups Map

Themap of strategic groups presents a graphic demonstration of competition
inanindustry, identifying the relative position ofthe diverse adversaries within it.

Themap ofstrategic groups s laid out along two axes, which containthe critical
dimensions for industry analysis, usually dealt with at two levels, high and low,
as illustrated in Figure 2.5. Hence, the first step in mapping is to select the
strategic variables that willbe used along the axes. Inorder to do so, one needs
to decide which variables determine the most important barriers to mobility for
the industry.

An analysis using maps ofthe strategic groups permits:

*  Identification of barriers to mobility

*  Identification ofthe marginal groups
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Table 2.1. SWOT analysis and strategic groups

IS Strengths

Factors that build barriers to mobility

Factors that reinforce bargaining power of the group
with buyers and suppliers

Factors that isolate the group from the rivalry of other
companies

Larger scale in relation to the strategic group

Factors allowing for lower costs for entry into its
strategic group

Strong ability to implement strategy in relation to
competitors

Resources and abilities which allow it to overcome
barriers to mobility and penetrate more interesting
strategic groups

W Weaknesses|

Factors that weaken barriers to mobility

Factors that weaken the bargaining power of its group
with buyers and suppliers

Factors that expose its group to rivalry of other
companies

Smaller scale in relation to its strategic group

Factors provoking higher costs for entry into its strategic
group

Much lower capacity to implement its strategy in
relation to competitors

Lack of resources and ability that allow it to overcome
barriers to mobility and penetrate more interesting
strategic groups

(O Opportunities|

Creating a new strategic group
Move to a strategic group in a more favorable position

Strengthening of the structural position of the existing
group or the company’s position in the group

Move to a new group and strengthening of this strategic
group’s structural position

[T Threats|

Other companies join its strategic group

Factors that reduce barriers to mobility of the strategic
group, diminishing its power in relation to buyers and
suppliers, worsening its position in relation to substitute
products or increasing its exposure to greater rivalry

Investments that aim to improve the company’s position
increasing barriers to mobility

Attempts to overcome barriers to mobility to join more
interesting or entirely new strategic groups

High

Volume

Low

Weak

Channel Links

Figure2.5. Division of the industry in homogeneous groups (adapted from
Scaranello, 2004)

Strong

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.




44  Shimizu, de Carvalho and Laurindo

*  Graphicrepresentation ofthe direction of strategic moves
*  Trendanalysis

. Forecast of reactions

Feka et al. (1997) state that total revenue can measure the size of each
company, while its business focus can be seen in the percentage of sales in
relation to the company’s total revenue. The market share of the analyzed
company’s product inrelation to its competitors determines its market posi-
tioning. However, it is important to stress that other measurements could be
used to represent better the competitive environment in a specific industry.

Competitive Pressure Diagram

Another instrument to map the competitive environment is the competitive
pressure diagram (D’ Aveni, 2002). According to this author: “The more two
firms’ products or geographic markets overlap, the more pressure they exert
on each other. The pressure is proportional to the importance of markets to
each firm and their degree of penetration. This simple concept enables
organizations to quantify the degree of pressure that one rival puts on another.”
AsD’Aveniwrites, pressure systems can never be frozen; the best that can be
achieved is akind of ‘dynamic stability’.

D’Aveni(2002) states that the competitive pressure froma given incursion into
arival’s geographical or product market can be measured by two factors: the
importance of the market (I.M.) and the size of the incursion (S.1.). This
pressure is given by the formula:

Competitive Pressure=1.M. S.I. (1)

Where:

*  LM.: Thepercentage of the targeted firm’s total revenue represented by
the market;

*  S.I.: Themarket share achieved by the invading firm.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Developing Strategies For Competitive Advantage 45

Similarly, to the strategic groups, the pressures map is valid just for ashort period.
In this diagram, each circle represents one of the market players and arrows
represent the pressure each player is exercising on the others. The diameters ofthe
companies’ representative circles mean the size oftherespective market share at
that moment. The width ofthe arrows in the diagram indicates the intensity of the
pressures.

These pressure maps can be also usefulto take decisions about, offensive or
defensive moves, in conjunction with other decision-making tools like the
rivalry matrix, decisiontrees, and Game Theory. However, Furrer and Thomas
(2000) warn that the analyzed market should have few decision variables and
apredictable environment.

Inbothkinds of competitive environment maps, data about the market should
be obtained fromsecondary sources in order to construct these diagrams.

Internal Analysis of the Company
to Adequate Positioning

Identifying the competencies a company needs in order to gain competitive
advantage in a market which is in constant mutation is an arduous task.
However, the capacity for knowing its potentialand developing it ina consistent
way can be decisive for asuccessful positioning on the competitive scene.

As we saw in Chapter I, self-knowledge propounded by Sun Tzu and other
philosophers is adecisive weapon in the competitive game.

The focus of this chapter is to discuss how a company should position its
competitive strategy in order to maximize its competencies, but without losing
sight ofthe competitive state of the industry overall.

Core Competencies

The word competence comes from the Latin, competere. The derivation ofthe
concept of competencies can be seen by taking apart the Latin word: com,
which means together and petere, which means effort. Identifying the set of
forces that will be able to lead the organization to build a sustainable competi-
tive advantage is vital in the context of strategy. (RabechiniJr. & Carvalho,
2003).
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Prahalad and Hamel (1990) relate the competitive success of a corporation to
its ability to identify, cultivate, and exploit its core competencies.

For these authors, competitiveness in the long-run derives from the ability to
build core competencies more rapidly and ata lower cost than the competition.
To build them, it isnecessary to meld a broad range of abilities in production
andtechnology withcompetencies the enable individual deals and adapt rapidly
to new opportunities, generating competitive advantage for the corporation.

In cultivating core competencies, the corporation manages to share costs, without
needing to invest more than the competitioninresearch and development.
Figure 2.6 represents the diversified corporation as a large tree. The trunk and
larger branches are the core products, the smaller branches are the business units;
theleaves, flowers, and fruits are the final product. The roots are core competencies,
whose functionis to distribute nutrients and provide stability to the tree.

Each part of the tree determines a different plane of competition: core
competencies, core products, and final products. The battles for market
partners are engaged at each ofthese levels, and leadership in final products
doesnot imply leadership at the other levels. Being given a dominant position
in relation to core products allows a company to mold the evolution of
application and finals markets and managing to achieve economies of'scale and
of scope, since the market share of core products can come from multiple
industries.

Figure 2.6. The Tree : a diversified corporation (adapted from Prahalad

and Hamel, 1990)
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Core products incorporate one or more core competencies, making the link
between core competencies and final products. These products are the key
components of various final products and contribute to generating value in the
final product, materializing core competencies. According to Prahalad and
Hamel (1990), Matsushita holds 45% ofthe market in the manufacturing of key
components for VCRs (core product), while its brands participation in the final
product (Panasonic, JVC) represents 20% of the market. Another of
Matsushita’s core products is the compressor, with 40% ofthe world market,
while its participation in air conditioners and refrigerators is quite small.

The concept of core competencies is decisive both for services and manufacturing.
Incontrast to final products that are consumed upon use, core competencies are
enhanced whenapplied or shared, even though ifthey are not well-constructed,
theycanbe lost since knowledge also deteriorates.

Core competencies require acommitment to working on organizational fron-
tiers, involving different business units, several levels ofhierarchy and different
functions. Consequently, thetraditional concept ofa corporation unnecessarily
limits individuals’ abilities by making functional cut-offs that patchwork the
corporationinto autonomous business units, makes core competencies more
difficultto achieve.

Identifying Core Competencies

Accordingto Prahalad and Hamel (1990), it is hard to build world leadership
when based in more than five or six core competencies. Consequently, if a
corporation hasnot yet managed to achieve alean list of competencies, it can
apply at least three tests to identify them, as follows:

»  Firsttest: Provides access to a broad variety of markets;

*  Second test: Makes a significant contribution to the benefits perceived
by consumers in the final product;

*  Third test: Itis hard for competitors to imitate.

To aid inthis process, it is interesting to have recourse to the idea ofthe tree,
extending the concept ofcore competencies to core products, and finally, to
end products. To make this extension in a consistent wayj, it is suggested that
the company reflect on the following questions:
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*  Howlong can competitiveness in business survive if the core competen-
cies are not controlled?

*  How centralare these core competencies, in terms of generating value for
the client?

*  What future opportunities will be lost ifthese particular competencies are
lost?

It is important to keep in mind that the complex harmonization of individual
technologies and abilities needed to build core competencies cannot be simply
acquired by a competitor. It might even acquire some ofthe technology, but
would not be able to duplicate the pattern ofinternal coordination and learning.

Another important component for self-knowledge is to identify which generic
strategies will permit a more adequate positioning in order to construct
sustainable competitive advantages.

Generic Competitive Strategies and Positioning

AsPorter (1979) suggests, the development ofany companyin a given industry
can be broken down into two parts, the first deriving from the average
performance ofall its competitors, and the second to the company’s perfor-
mancerelative to the sector.

The issue to be discussed in this chapter is the company’s positioning in order
to obtain sustainable competitive advantage. This advantage should guarantee
the company greater income that the average ofthe sector where it is active.

According to Porter (1979), there are two basic kinds of competitive advan-
tage: leadership in cost or differentiation. Besides, the scope of'strategic action
should be defined. The target can be abroader market as a target, with several
or restricted, acting only in a specific segment.

Based inthese two dimensions, there are four possible generic strategies, as
illustrated inthe quadrants of Figure 2.7. The generic strategies are: leadership
in cost, differentiation, focus on cost, and focus on differentiation.

Defining a generic competitive strategy aims at establishing a favorable,
profitable, and sustainable competitive position, against the forces that com-
prise the competition inan industry. Not doing clear positioning in one of these
strategies can result in inferior performance, with a highrisk that the company
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Figure 2.7. Generic strategies (adapted from Porter, 1987)
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has an average performance because of the different trade-off of these two
kinds of strategies.

Inaddition, the company disposes itselfto deliver two distinct types of value
packages for the client (cost and differentiation) or to oscillate between them
over time, and this can confuse its image to customers and cause it to lose
credibility and its reputation.

The alignment ofallan organization’sactivities around a generic strategy makes
its implementation easier, as well as its communication with customers, employ-
ees, and stockholders. Finally, when the strategic positioning is not clear and
the trade-offs are not made explicit, it is hard to build the needed resources,
creating problems with internal coordination Porter (1996). In this manner, the
most critical position in terms of strategic positioning is the centralregion, as
highlighted in Figure 2.7.

Nonetheless Deschamps and Nayak (1995) warn that this or-or type propo-
sition can lead to errors of interpretation called the Commodity Trap. The
Commodity Trap comes from an error of interpretation that associates strat-
egies of differentiation to small, specialized companies active in segments or
niches ofthe market, leaving it to the large companies to adopt strategies of low
cost.

Before defining the generic strategyi, it is important to verify the positioning of
the competitors, by making a detailed structural analysis inside the industry,
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highlighting the major strategic groups and their dimensions. Remember that the
essence of good strategic positioning is selecting activities that distinguish the
company from its competitors.

We stress that, in principle, the strategy of cost leadership is not intrinsically
better than that of differentiation or vice versa. Everything depends on the
external context and the unique conditions of each company!

Cost Leadership

The company that seeks leadership in cost has to focus the entire organization
to achieve this objective, creating a culture oflow costs, working constantly to
reduce waste and remaining constantly attentive to the cost positions of its
competitors.

Inorder to obtain this advantage, the company needs to make trade-offs, such
as letting go of greater variety and flexibility in favor oflower costs. On the other
hand, this does not mean that the company that adopts this strategy will have
poor-quality products.

The corporation that competes in this strategy has to create a gap in cost
performance inrelation to other competitors in the industry, which allows it to
increase margins of profit, as illustrated in Figure 2.8. I[fthe company manages
to establish a level for costs which is much lower than the competition, but at
the same time sets offa price war, this will reduce the margins and consequently
its profitability. The goal is to work with costs well below average for the
industrybut to set prices only slightly lower than the competition.

Figure 2.8. Generic strategies: cost leadership
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Companies such as the airline GOL, are always searching in different areas,
involving quick in flight service, that doesn’trequire preparation and facilitates
the later cleaning of the airplane, quick boarding and debarking procedures,
making equipment available more rapidly for new flights, as well as investing in
technology and maintenance focused on operational efficiency.

The bases for competition in this strategy are shaken up when competitors are
able to quickly overcome the gap, eroding the bases for cost leadership, or
when technology changes, eliminating advantages ofscale, for example.

Differentiation

The rationale for a generic strategy of differentiation is also to increase the
company margin starting from the price variable, not the cost variable

The goal ofthe companies that compete for differentiation is to identify and
satisfy customers’ needs, but those needs for which the client is inclined to pay
apremiumprice. Therefore, the greater viability obtained in this business profile
derives formthe price premium. This does not mean, however, that companies
that compete with this generic strategy can disregard the price variable. Once
the target for differentiation has been defined, only costs associated to
differentiation can be absorbed. In other aspects, the company should also
exercise careful daily cost management, ifit doesn’t, it will be eliminating the
margin obtained from the premium price with excessive costs as illustrated in
Figure2.9.

Companies such asthe Brazilianairline TAM seek out added value by offering
differentiated services to the client which allows it to charge more, and it clearly
communicates the difference to the client —“TAM’s way of flying”. To add

Figure 2.9. Generic strategies: differentiation
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value, it offers amore customized service in the air as well as on land. In opting
for this approach, the trade-offs with the lower-cost positioning are explicit.

Results of competitive advantage in differentiationusually lead to investments
ininnovation and technology, always with the focus on the specific needs ofthe
customers which add value, as well as the use of more specialized labor who
in counterpart obtain higher remuneration.

Thebases for competition in this strategy are shaken when the competitors are
able to quickly manage to imitate the target of differentiation offering very
similar packages of value or the differentiated object loses importance due to
changes in the environment. For this reason, these companies have to be always
in motion, improving performance and innovating more rapidly than their
competitors.

This strategy implies higherrisks, since the target of differentiation chosen by
the company will not be able to obtain a premium price. In this case, the
company will have costs higher than the industry average, without being able to
charge more for its extra costs, since customers don’t see value inthe package
offered. This happened with several retail companies that decided to differen-
tiate their products through selling on the Internet, but didn’t manage to add
value, since the average consumer hasn’t even got a computer, and they
suffered losses with B2C (business-to-consumer).

Focus

The generic strategy of focus, on cost as well as differentiation, has many things
incommon with the strategies of cost leadership and differentiation, respec-
tively. Basically, they differ in competitive scope.

Thekeyto this strategyis to find the lucrative, sustainable target segment to
exercisethe strategy, whether ofcost or differentiation. This focus ona segment
allows the companyto develop performance superior to its competitors, who
have multiple targets. This segmentation can be a function ofa geographic cut,
or of'scale, or an activity that reaches a specific type of consumer.

Once the target segment has beenselected, the company has to devote all its
efforts consistently in this direction, clearly communicating its option to the
market. To have greater success in selecting the segment to implement the
strategy of focus, segments that are more needy than others must be prioritized.

As with the strategy of differentiation, here the risks are also high since in
addition to the specific trade-offs of strategy of cost or differentiation, there are
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trade-offs related to the target segment, for example, abandoning distribution
channels. In case the trade-offs made do not result in value for the customers,
these choices end up generating performance inferior to the industry average.

Defining generic strategy has a decisive impact on manufacturing strategy and
the definition of competitive criteria that orient it, as we will see shortly.

Case Study: Strategy and
Decisions in Perspective

Case — Competition in the Automobile Industry

Auto assembly plants engaged in muchmore respectful competition in the past
thannow. Partnerships such as Autolatina in Brazil, shared between Volkswagen
andFord, from 1987 to 1995, were viable in the closed market, but ceased to
be so with the opening of commerce. The number of competitors with plants in
the country multiplied, from those already installed before the opening, GM,
Fiat, and Toyota, to those ofthe French— Renault, Peugeot, and Citroén; and
the Japanese with Honda. Presently the majority of models produced in Brazil
are of European origin.

To aggravate the situation, the automotive industry began to experience slow
growth during that period, which led to even sharper competition.

The assemblers depended more on the supply of components produced and
supplied by the first tier suppliers, with higher added value, whichrelated to
second and third level tiers in the supply chain, who manufactured sub-sets and
individual components.

Case — Analysis of Competition in Belem

The absence oflarge Brazilianretail chains in the city of Belém, in the Amazon
State, is due to difficulties in meeting the specifics of the local market and the
complexity of supplying it.
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Inthe 1980s, the Pao de Agucar Group, the largest supermarket chain in Brazil,
was the largest major supermarket chain present in Belém, but ended up
beatinga retreat during the group’s restructuring. The Bom-Prego channel also
gave up fighting over Belem’s consumers, closing 10 stores in 1993.

Local groups were very aggressive in defending their territory, balancing
modernizing of their stores with their regional roots. Peculiarities of local
demand are very marked. Regional customs make the residents of Belem very
particular consumers ofthings such as vegetables typical ofthe region, such as
jambu, bacuri, cupuagu, tepereba, or uxi, and the substitution of fresh milk with
powdered milk. Imagine the effort needed to supply customized products for
department stores or supermarkets in this city!

Dueto their good knowledge ofthe characteristics of the local market, the local
retail groups, suchas Yamada, Leader, and Visdo have managed to hold their
own. Among the major retail chains in the country, only C&A, Arapua,
Riachuelo, and Lojas Americanas dispute the local market.

Source: Adapted from Revista Exame (2000).

Case — Bologna Competitive Market

The bologna market in metropolitan Sdo Paulo, Brazil, is highly competitive.
The main players are six high competitive companies with strong local brands:
Cardeal, Ceratti, Marba, Rezende, Sadia, and Perdigao.

Two pressure maps were drawn and each diagram is a picture of the Sdo
Paulo’s bologna market for each period analyzed. For the studied industry, it
was assumed that the importance ofthe market (I.M.) was the percentage of
bologna inthe company’s total revenue and the size of the incursion (S.1.) was
the market share achieved reached by each analyzed player.

The strongest pressure ordinarily gets the quickest or the most effective
response. Figure 2.10 shows a competitive pressures map, which represents
the beginning of a great offensive movement of Ceratti over its stronger
competitor, Marba, with significant reflexes on the others. It seems that Marba
did not make any effort to avoid the imminent aggression from Ceratti.

Figure 2.11 shows a significant expressive retaliation by Marba over Ceratti for
the purpose ofrecovering its market share. Cardeal also made sales efforts to
gain market shares from Ceratti, Sadia, and Perdigdo. Apparently, Perdigdo
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Figure 2.10. Competitive pressures map in moment 2 (2001)
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Figure 2.11. Competitive pressures map in moment 3 (2002)
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had directed its efforts to other regions in Brazil, and maintained its margins in
Sao Paulo.

Source: Adapted from Pereira, Carvalho and Laurindo (2004).

Case — Building Competencies at NEC

Attheend ofthe 1980s, NEC emerged asa leader inthe area of semiconductors
and as one of the major competitors in producing telecommunications and
computers. Inaddition to consolidating its position inmainframes for computers and
acting in the areas of public commuters and transmitters, it began to produce
products for everyday use such as cell phones, faxes, laptops — linking
telecommunications and office automation.
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NEC isthe only company among the five major revenues in telecommunications,
semiconductors, and mainframes industries.

Inthebeginning ofthe 1970s, NEC articulated a strategyto explorethe convergence
of computers with communications, which was called “C&C.” The success of this
management strategy resulted in the acquisition of competencies, especially in
semiconductors. NEC formed the “C&C Committee” composed of high-level
executivesto supervise the development ofits core products and core competencies
alongside its individualbusiness interests. In accordance with its strategic structure,
NEC transferred enormous resources to fortify its position in components and
central processors. By employing collaborative arrangements to multiplyits internal
resources, NEC was ready to accumulate a vast range of core competencies.
NEC carefullyidentified three channels for technological evolutionand interrelated
markets, involving things from its large mainframes to distribution processes,
components from simple ICs to VSLI, and communications from mechanical
exchange bars to complex digital systems that we now call ISDN. Finally, NEC
determined that semiconductors would be its most important product.

Tobuild up its competenciesrapidly and at low cost, NEC got involved in numerous
numbers of strategic alliances, which numbered over 100 just in 1987. In
mainframes, the best-known alliance was with Honeywell and Bull. Almost allthe
arrangements in the area of semiconductors and components were oriented toward
accessto technology. The research director at NEC summed up this acquisition of
competencies during the 1970s and 1980s thusly, “From the point of view of
investment, it was much cheaperand quickerto use outside technology. There was
no need for us to develop new ideas.”

Source: Adapted from Prahalad and Hamel (1990).

Case — In Search of a Generic Strategy at Bunge

The Bunge group, the third largest processor of soy in the world, with billing of
10 billiondollars per year, is active in Brazil, Argentina, and the United States.

Brazil is responsible for about half of world sales, and it is only here that the
group has a consumer goods division, Santista Foods, with 20 factories and
over 100 brand names that range from breads to margarines.

About three years ago, the Bunge stockholders resolved to focus on the
agricultural commodities market to compete with the Americans, Cargill and
ADM, thetwo largest corporations inthe sector.

Based onthis decision, several business units were sold, but Santista, which
had been put up for sale in 1998, remained. According to a former Santista
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executive: “the consumer area always represents the least part of Bunge’s
billing and 90% ofits headaches,” constituting a kind of foreign body in the
Bunge organism, since the integration ofthis company into the global strategy
has required major efforts by its executives.

Santista has been devalued by about 10 million dollars since its acquisition by
the Bunge group, with significant liquid losses in2000, causing Bunge’s entire
Brazil operation to close inthe red.

The total profit on other operations— pulled by the fertilizer area—was about
60 million dollars “Despite the slips in the consumer areas, the group has been
very successful withits strategy in the area of commodities and fertilizers,” says
Luciana Massaad, investment analyst for the [tat Bank.

The solution to problems caused by maintaining a division foreign to Bunge’s
focus has to do with the challenge of valorizing Santista Foods and Sears,
separating out the businesses that are of interest to the group, integrating them
into the global strategy, and selling offthe rest, preferably for a good price.

Many of Bunge’s difficulties with the consumer area come fromthe group’s
traditional vocation in the area ofagricultural commodities. This has been the
group’s area of competency since 1818, when it founded the Koninklijke
Bunge in Amsterdam to import grain from the Dutch colonies. Looking for
wheat, Bunge arrived in Argentina in 1874. In 1906 it landed in Brazil, acquiring
Moinho Santista. During periods of prosperity for wheat, the food group began
to develop around these mills, which became accustomed to large volume
business. The executives trained at Bunge were never close to the consumer
market as were the teams from companies such as Unilever, one of the
principals of Santista Alimentos in the area of margarine and mayonnaise. Until
ashort while ago, sales personnel spoke oftons ofbread sold and not in units,
asthis isnormally referred to in other consumer goods companies. “We will
never be like a Unilever or Nestlé in terms ofbrand name management,” says
Weisser.

The strategy of the team led by Weisser, at least up until now, has been to
eliminate the less profitable brands from Santista Alimentos. Some products
have also bee redirected to large institutional clients, such as bakeries.
“Publicity efforts are not needed in order to serve this market,” says analyst/
Luciana, from Itat. “What is important is volume. And Bunge understands
volume.”

The idea is to integrate Santista more and more into Bunge Foods, Bunge’s
Food Company in the United States, which does not have consumer brand
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names and is totally dedicated to the sales segment for bakeries, industries and
to the area ofits own brand names in supermarket chains. The group is seeking
to create synergy between the two operations.

Source: Adapted fromMano (2001).

Questions for Discussion and Reflection

1. What is the impact of B2B (Business-to-Business) relationships on
bargaining power in the links ofthe chain?

2.  Themerger of Brahma and Antarctica, which created AmBev, aimed to
adapt the two national capital companies to the commercial blocks ofthe
Americas, in order to confront the commercial opening. Given the
asymmetry of the companies, the market was concerned Brahma would
swallow Antarctica with the merger. What has been the impact of the
merger that created AmBev on the shape of the beer industry? Which
force was most affected?

Name a war of substitute industries that has been broadcast in the media.
What are generic strategies? Cite an example ofeach type of strategy.

What are core competencies? How can they be identified?

S kW

Considering the case in the section titled Competition in the Automobile
Industry, answer the following question:

* Analyze the five forces of competition in this industry.

* Did the changes in the patterns of growth in this industry affect the
intensity ofthe forces of competition? Which ones?

7.  Considering the case in the section titled Analysis of Competition in
Belem, answer the following questions:

» Which strategic dimensions would represent wellan analysis inside the
industry inthis case?

* Whichwould be more adequate for an analysis of strategic groups?

* Make ananalysis of competition in this context.
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8. Considering the case inthe section titled Bologna Competitive Market,
answer the following questions:

» Compare the strategic groups map and competitive pressures map.
* Make an analysis of the competition in this context.

9.  Considering the case in the section titled Building Completencies at NEC,
answer the following questions:

* Whatare NEC’s core competencies and products?

* Whatareits final products? Comment on therange of markets reached
by each ofthese products.

* How was the concept of competence implemented at NEC?

10. Considering the case inthe section titled In Search ofa Generic Strategy
at Bunge, answer the following questions:

» Using Figure2.7 asareference, locate Bunge Foods and Santista in
one ofthe quadrants.

* Bunge Food has to harmonize its companies with disparate generic
strategies, what are the main points that need to be balanced? What
generic strategy should be adopted?
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Chapter 111

An Overview Of
Value Chains, Supply
Chains And Strategic

Alliances Issues

Introduction

In the competitive scenario unfolding at the beginning of the 21st century,
characterized by the fast pace of technologic changes and opening and
volatilization ofglobal markets, anunderstanding of global value chains is of
critical importance to outlining strategy.

As shown in Chapter II, in the most complex production chains, assessing
bargaining power inrelation to customers and suppliers may not be enough to
understand the power relationships in the global competitive market. Imagine
asemiconductors industry, whose clients may be the PC industry, but also be
in telecommunications, electronics end users, and new areas such as smart
cards. How can one discuss bargaining power based only on the elements
introduced on Chapter I1?

Onthe other hand, the process of decentralizing production activities, very
often marked by globally-based outsourcing and by the streamlining of
yesterday’s large corporate structures, created the so-called “network-com-
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panies.” According to Chesnais (1996), large companies operating ona global
basis gave priority to some functions considered strategic, leading a global
chainofsuppliers and distributors, performing activities previously performed
by verticalized companies.

This process of “de-verticalization” presents some risks. However, when a
company takes over value activities, it is possible to enforce its interests over
other chain links by using its economic power.

For small companies, which are part ofthese large chains, the understanding of
power dynamics and relations is decisive for their survivaland development,
and to outline defensive strategies enabling themto increase their relative power
inthe chain by means of partnerships and networks of cooperation.

The issues discussed are vital for strategy definition, since they bring a more
detailed understanding ofthe game rules ofthe global value chains and of how
to take advantage of its configuration, using networks and partnerships, or
making use oflocation.

This chapter intends to present amore in-depth discussion of the supply chain,
introducing issues such as location, networks of cooperation, and the study of
governance, both oflocal and global scope. The concept of value chains, both
in product-based and in service-based industries, are addressed.

How to Define the Term Chains

Youare certainly familiar with the concepts of value chain, supply chain and
global value chains. Are these expressions synonymous or is there a difference
in concept among them?

The first source of confusionis the fact that different research areas study the
same phenomenon: the connection of several linkages in a chain, deployed in
several tiers, from input to selling in global markets. These academic ap-
proaches are from the areas of strategy, logistics and operations, inaddition to
the economists, geographers, and social scientists.

Although there are several similarities between these approaches, each area
emphasizes different features ofthis phenomenon, as presented in the following
sections.
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The Value Chain

For Porterand Millar (1985, p. 3), the value chain “is system of interdependent
activities, which are connected by linkages,” and could be divided in techno-
logically and economically distinct activities that a company uses to do
business, which affect cost or efficiency of other activities. Each of these
activities would be a value activity.

Nine generic activities have been identified by these authors, and classified in
two groups: support activities and primary activities, as shown in Figure 3.1.
The four support activities are: firminfrastructure, humanresources manage-
ment, technology development, and procurement. The five primary activities
are: inbound logistics, operations, outbound logistics, marketing and sales, and
services. To be performed, each one ofthese activities requires a physical and
adata processing component, which is the reason why information technology
(IT) has such a large impact on the value chain, as shown on Chapter VII.

The value system concept is an enlargement of the value chain concept,
contemplating an industry’s value chains from suppliers to end-consumers.
Figure 3.2 shows the connections between activities within this value system.

Figure 3.1. The value chain (adapted from Porter & Millar, 1985)

Support Firm
activities infrastructure

Human resource
management

Tecnology

Procurement

Inbound |. Operations |  Outbound | Marketing 1 Service
| logistics | |__logistics | _andsales |

Primary activities .
Margin

flow of physical materals

Figure 3.2. The value system (adapted from Porter & Millar, 1985)

Value System/ Global value chain

Supply value c@ Firm value cha>€hannel value % Buyer value chains
—
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It should be stressed that the value chain concept coined by Porter and Millar
(1985)is contained within the firmbonders, and that the value system concept
isthe one bearing more similarityto the themes discussed in the next section,
that is, supply chains and global value chains.

Duhanetal. (2001), however, argue that in knowledge-based companies there
are difficulties inusing value-chain analysis, as shown in Table 3.1. In this kind
of company, the value chain is less evident, due to the process’s interactive
nature, making it difficult to discriminate the added value ofa single step. On
the other hand, in knowledge-based companies, human resources are essential
in achieving competitive advantage, which requires competence to extract
individualknowledge from experts through collaboration, managing a relevant
amount of informality.

Quinn et al. (1990) also emphasize the knowledge assets in companies,
especially inso-called intelligent enterprises, such as biotechnology, semicon-
ductor and electronics industry. In these industries, these authors identify a
loosely structured network around specialized core competencies, with a
service-based strategy.

Table 3.1. Value chain analysis applied to knowledge-based companies

Characteristics of value chain analysis Characteristics of knowledge-based firms
Orientated towards the production of goods rather than | Produce intangible services based on knowledge and
services. experience.

Implicit primacy of primary activities over support Support activities have a much greater importance,

activities. directly adding value through human creativity.

Uni-directional, following the flow of physical Operate a feedback-loop mechanism, continually

materials. gathering information, developing skills, and using
experience to enhance the service product.

Reflects capital investment priorities of plant and Human assets are more important than capital assets.

machinery.

Figure 3.3. The service-profit chain (adapted from Schlesinger & Heskett,
1991)

Mt S Employee Employee External Service Customer Customer e
Quality Satisfaction Retention Quality Satisfaction Retention rol

—

Focus on intangible services based on knowledge and experience.
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Schlesinger and Heskett (1991) also argue that humanresources are a critical
resource in service activities and propose a service-profit chain, as shown in
Figure 3.3. These authors argue that if the company just has employee
satisfaction and retention it could be possible to achieve customer satisfaction
and retentionand, inconsequence, acompetitive advantage. A similar idea was
proposed by Rucci et al. (1994) that highlights employee importance in the
service value chain, so-called employee-customer profit chain.

Heskett etal. (1994) also propose a service-profit chain audit, which allows
making a diagnosis through 25 questions classified in the following categories:
profit and growth, customer satisfaction, external service value, em-
ployee productivity, employee satisfaction, employee loyalty, internal
service quality, leadership, and relating the measures.

Supply Chain

Severalresearchers, especially in the logistics area, use the expression supply
chain. According to Bowersox and Closs (2001), supply-chain management is
the integration of the company’s essential business processes, from raw
materials to end-users.

Although this definition bears some similarity to the value system, in this case
there is no concern with differentiating between support and primary activities,
emphasizing the same primary activities, i.e., logistics.

With the increase of outsourcing, logistic alliances took on amore relevant role
inthe formulation of corporate strategies. Accordingto Bowersox (1990), the
concept of logistic alliances characterized by cooperation, often based on
informal agreements, forms a business pact where each part seeks the benefits
of'synergy brought on by joint work. Logistic partnerships are distinguished
fromother business cooperation models by the very strong connection between
the participants, who, in practice, create an extended organization with its own
role, rules, values, and goals.

The most common forms of logistic alliance involve a producer and a service
supplier, such as storage or transport company, and it can also combine
service suppliers’ resources.

Other common forms oflogistic alliance are vertical alignment between two
ormore producers, and horizontal alignment. The former is usually marked
by inventory transfer and the latter sells to the same customer base. Both may
include aservice provider.
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Forresearchers inthe operations-management area, the emphasis is on supply-
chainmanagement, originating from the study of customer-suppliers coopera-
tionnetworks typical of Japanese companies, know as keiretsu, which display
very distinctive collaboration and partnership patterns. An example ofthese
networks is the one headed by Japanese assemblers that guides suppliers, not
only ofthe first tier, but also ofthe other tiers, transferring technology so as to
avoid loss and lack ofefficiency, so that the added value can be transferred to
consumers. In this context, the concept is very similar to the value system
concept presented in the section above.

The main issues referring to supply-chain management, in this scope, have
been discussed in Chapter I1I.

Global Value Chains

Finally, according to Gereffi (1994), the expression global value chains, found
throughout the literature in several areas, can be characterized by the produc-
tion and marketing of goods involving strategic decisions and the forming of
international networks.

For Gerefti (1994), there are two basic shapes of global value chains:
producer-driven chains and buyer-driven chains.

In producer-driven chains, the key assets are productive, enabling large
manufacturers to coordinate inter-organizational networks, making intensive
use of capital and technology, such as those of the automobile and airplane
industries.

As for buyer-driven chains, the key assets are commercial, such as brand
names, or marketing channels. The coordinators of the chain are the large
retailers, designers and trading networks, which controlhow, when, and where
the production will take place and what profit share should be attained at each
step of the chain, though they have no productive devices. These chains usually
involve third-world suppliers, such as shoes and toys (Gereffi, 1999). The main
differences between these chains are summarized in Table 3.2.

In more recent papers, Gereffi (2001) introduces a new chain configuration
called the internet-oriented chain, i.e., production chains driven by the Internet.
This configuration is detailed in Chapter X.

Although the production chain description bears similarities to the previous
definitions, here there is more stress on four dimensions, namely:
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Table 3.2. Governance structures in global value chains (adapted from
Gereffi, 2001, p.34)

Global Value
chain

Leading industries

Main drivers

Form & dominant
principles of value
chain integration

Institutional &
organizational
innovations

Producer-driven

o Natural resources

Transnational

Vertical integration

o Vertical integrated

chains o Capital goods & manufacturers (ownership and TNCs with
consumer durables control) international
production networks
® Mass production
® Lean Production
Buyer-driven o Non-durable Retailers and Network integration | e Growth of export
chains consumer goods marketers (logistics and trust) processing zones

* Global sourcing by
retailers.

o Rise of pure
marketers

o Rise of specialist
retailers

o Growth of private
labels (store brands)

e Lean retailing

1. Avalue chainofgoods, services and resources in one or more industrial
sector. In this context, it should be stressed that the meaning of value
chainin Gereffi(2001) is different fromthe nomenclature proposed by
Porter and Millar (1985), in which global value chain means value
system.

2. Geographic dispersion of chains on the regional, national, and global
levels.

3. Governance structure along the global value chain (value system), “which
refers to the key-actors in the chain that determine the inter-firm division
of labor, and shape the capacities of participants to upgrade their
activities.” (Gerefti, 2001, p. 30)

4. Institutional framework.

Other authors, such as Storper and Harrison, (1991) use the production
system concept, which has some similarities to the value system concept, and
is defined as the coordination structure ofthe chain, with vertical and horizontal
relations among companies, that canbe governed by market mechanisms or
relations between the links.

These authors emphasize, as a relevant dimension, besides the governance
structure and productions system features, the existence of clusters of compa-
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nies. Storper and Harrison, (1991) stress the importance of local issues,
especially cluster environment, inthe competitive environmental analysis.

Thus, inorder to have a better understanding ofthe competitive environment,
the issues oflocation and clusters of companies are essential to make a good
map ofthe competitive environment and will be detailed below.

Location: The Role of Clusters
in Competitiveness

Studies of clusters or local production systems, among other names, originated
from several areas, such as economic geography, regional development,
competitive strategy studies, and technology development and innovation.

A cluster can be defined as a geographic or sector concentration of companies,
originating from external economies (externalities) and joint collaborative
actions, enabling collective efficiency gains and entrance to global markets,
which individual companies would not attain.

Incidental external economies involve qualified labor, specialized suppliers of
goods and services, and the overflow of knowledge and technology.

Joint actions, achieved by deliberate and conscious effort, can be divided into
two kinds: cooperation between companies (e.g., sharing equipment) and
groups of companies organized into associations or consortia, as for exporta-
tion. These joint cooperation actions can be horizontal (among competitors) or
vertical (among chain tiers).

Thus, the emphasis lies not only on the incidental aspects resulting from
externalities and historical aspects, but also on those related to forming a
network relationship between companies and other institutions important for
competition, capable of generating joint actions.

The forming ofclusters has an impact on productivity and scale, on innovation
and new business. In this sense, companies entering a cluster and getting
benefits from concentration and specializationhave a competitive advantage.
These benefits usually enable the locality to compete in the global market by
entering production chains.

Being in a cluster enables a company easy access to qualified manpower,
minimizing expenses for training, and appropriating knowledge and technology
bythe overflow effect. Information and knowledge transmission flow either by
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a formal or informal learning process. Highlighted, however, is the role of
cooperative joint actions which allow risk reduction, increase ofincrease and
resources sharing, as stated above.

The negative points could be blocking effects and asymmetries. Blocking
effects, due to the excess of external economies, tend to dissuade the
concentration of companies, generating, for instance, high transport and rental
costs, canceling out part of the mentioned advantages. Asymmetries appear
when the leading companies have a strong influence over the strategy of other
cluster companies and inhibit joint cooperation actions.

In summary, three aspects contribute to the analysis of local concentration:
competitive market, cluster collaborative environment, and cluster col-
lective competencies as shown in Figure 3.4.

The kind of governance structure inthe chain where the cluster seen is inserted,
has a strong influence onthe possibilities for industrialupgrading and the kind
oflocal or global markets reached, i.e., in competitive market.

The kind of local governance seeks to identity the existence of a leading
company that conditions the strategy ofthe other companies in the cluster and
the potential for joint action, i.e., affect cluster collaborative environment.

Finally, the cluster collective competencies also has an impact on the
competitiveness of the cluster, investigating the degree of rootedness of
technology knowledge, and discussing the stages oftechnology maturity.

Collective competence can be seen as the ability to attain competitive advan-
tages, shared by companies included in geographically concentrated com-
plexes, or clusters, that an isolated company could not have.

Figure 3.4. Dimensions for cluster analysis

Global market

collective competencies collaborative environment
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Cluster or Industrial Districts: A Summary of the
Theoretical Discussion

Geographic proximity appears as aninductor of externalities (such as qualified
labor and access to raw materials) by agglomeration from the time ofthe first
industrial districts formed at the end of the 19th century, generating increasing
earnings, as suggested by Krugman (1995).

Heizer and Render (1999) show high concentrations of a specialized labor
workforce such as those for cartooning in the Philippines and the perfume
industry in France as factors attracting global industries in these sectors to these
areas, generating competitive advantages.

The literature reveals several approaches to the treatment ofthis theme. In this
project, the main conceptual focusis onissues related to the strategic impact
and to governance, as well as location factors and innovation inducers.

One of the major exponents of the strategic approach to clusters is the
researcher Michael Porter, especially the papers of Porter (1998) and Porter
and Stern(2001), where the author/s discusses the strategic impact of clusters
oncorporate competition and on countries.

Porter (1998) dissects the anatomy ofsome ofthe main clustersin search of the
main players and their relationship concerning competition and cooperation.
According to the author, it is possible to identify a network ofrelations between
companies and other agencies related to competition, geographically concen-
trated and acting ina given field. This network includes suppliers specialized in
raw materials, equipment and services, as well as adequate infrastructure and
access to distribution channels and consumers. And finally, there are, in several
clusters, government agencies and other institutions such as universities,
technical training services, standards association, commercial associations,
and trade unions.

Insummary, Porter’s study (1998) presents clusters as a competitive advan-
tage for regions, resulting fromthe harmonybetween competition and coopera-
tion, enabling the use oflocal competencies. Three aspects related with the
forming ofclusters are stressed by the author in leveraging competitiveness: the
impact on productivity and scale, on innovation, and in forming new business.
These impacts generated by the forming of clusters are capable ofchanging the
compositionofthe five forces of competitioninrelationto the structural analysis
ofthe industry (Porter, 1979).
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The existing literature on the impact of industrial clusters on regional develop-
ment is extensive, encompassing the industrial districts in Italy and in other
countries and its impact on economic growth, which is mostly attributed to the
effectiveness of small and midsized enterprises (SME) networks, as well as to
locallevel cooperation achieved inthe industrial districts ofthat countryand to
their inclusion in global chains (Scott & Storper, 1988; Porter, 1998; Porter &
Stern, 2001; Ghemawat, 2001).

Schmitz (1992) reports on a flexible specialization, based on a division and
organization ofproduction where SMC divided the different production phases
ofasingle product among themselves. The creation ofthis form would be based
onthe following features: (a) geographic concentration of companies acting in
the same industrial sector; (b) presence of companies of different sizes but with
more participation of SMC; (¢) production specialization between different
companies on the vertical division level, involving producers and suppliers of
allkinds of products and services and technological support; (d) large quantity
and flexible variety; (e) different companies share horizontal-level production,
by outsourcing and complementarities; (f) the most successful complexes
compete on other dimensions besides price; (g) ease of entry for new
companies; (h) access to information and service networks (Ruas et al., 1994).

Courlet (1993) argues that the industrial location ofa small company is done
following a different rationale from the large corporations, and proposed the
study of their location according to the local industrial systems. These
systems can be seen as companies concentrated around one or several
industrial sectors, interacting among them and with the socio-cultural environ-
ment, generating productive externalities for allthe companies. Thus, these
systems’ focus is not exclusively economics, but also historic, cultural, and
social.

This author stresses, as location factors, the totality oftechnical capabilities and
the preexisting industrial sectors, the population’s cultural identity and habits,
quality of life, education, low crime rates, and good elementary and technical
schools, that complete the framework for attracting investments and growth for
these systems.

The large corporationis usually present intechnology transfer, in managerial
assistance, intraining businesspeople and workers and especially in coordinat-
ing the production and distribution system, which encompasses a park of small
companies. This kind of configuration, with alarge corporation organizing a
network of smaller companies, can be found in areas of the Silicon Valley in
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Californiaand along route 128 in Massachusetts. A similar situation canalso be
found in the industrial organization ofthe Emilia Romagna area, in Italy.

On the other hand, a large corporation or a lead company can bring a strong
asymmetry to local companies, as shown by Belussi(1999) in his analysis ofthe
Italian industrial districts. This author found that asymmetric relations between
the companies located on the Italian districts have been increasing, forming
strongly hierarchic governance structures headed by the large corporations.

However, it isnoteworthy that the trends towards specialization and innovation
depend on the kind of goods produced and the dynamics of the market where
the companies are installed. Under conditions where cost-based competition
strategies predominate, these features are not found, characterizing what
Segenberger and Pyke (1990) called low-road strategies.

Governance Analysis: Global and Local

The concept of governance was discussed by Williamson (1985), and later
developed by Hollingsworth and Lindberg (1986), Jessop (1998), Humphrey
and Schmitz (2000), and others, to address the process of coordinating the
economic players at the public and private, local, and global levels.

Fleury and Fleury (2000) stress that the main idea of production-chain analysis
is the identification of power structures or governance, where one or more
corporations coordinate and control geographically separate economic activi-
ties.

Humphrey and Schmitz (2000,2001) compiled literature on governance and
distinguished four kinds of governance: arm’s-length market relationships,
networks, quasi-hierarchy, and hierarchy. For these authors, there are interme-
diate governance structures, where both market-relations as wellas hierarchies
yield to horizontal structures between the involved parties, resulting in more
frequent interactions, with ahigher degree of collaborationand cooperation
among the companies. It should be stressed, however, that intermediate
structures do not necessarily mean an absence ofasymmetries.

Therelevance of considering different kinds of governance is in the fact that the
differences inthe coordination patterns ofthe players has direct influence on
their ability ofupgrading possibilities of the actors along the chain, and could
also have a bearing on their response to fast changes in today’s context.
Governance structures characterized by strong hierarchies, evolving fromthe
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Table 3.3. Forms of joint action in clusters (adapted from Schmitz, 1997)

Bilateral Multilateral
Horizontal Sharing Equipment Sectoral Association
Vertical Producer and user improving Alliance across value added chain
components

unequal bargaining power held by the companies involved in the process,
represent the greatest threats to thepower connections.

For the corporation, identifying the kind of governance held by the chain’s
players enables it to avoid such threats, by planning neutralizing strategies,
turning the tables, and creating opportunities by means ofalliances, partner-
ships, and networks.

Another relevant component in this analysis is local governance, which has an
importantrole in coordinating joint actions among a cluster’s companies. This
local-level governance does not necessarily replicate the global value chain
relations, since very often this locality represents only one link in a large global
chain. Schmitz (1997) distinguishs between horizontal cooperation and vertical
cooperation, as well as bilateral and multilateral, as shown in Table 3.3.

The main players in this kind of governance are local development agencies and
trade associations, who catalyze joint actions oflocal enterprises, promoting local
development and the dynamismof'this group of companies. Onthe other hand, the
lead firm’srole in conditioning the cluster’s dynamics is also an important issue to
be stressed, since the other companies also benefit from the leader’s development,
evenifunbalanced.

There are also forms of public local governance that can be coordinated by
local government, through the establishment and maintenance ofinstitutions
which support local companies, such as training centers, technology services
suppliers, and governmental development agencies, among others. According
to Porter (1998), clusters enable a new kind of dialogue between the private
and public sectors. Government, in its various spheres, should provide edu-
cated citizens and high-quality infrastructure. But in this context, there is an
important government role: the legislature, both in terms of the rules of
competition (laws protecting intellectual property, antitrust, etc.), and to the
definition of an industrial policy, which fosters the creation, and growth of
clusters (taxreductions, etc.). It is important to stress the role of funding by
agencies and banks.
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Decision-Making Tool Applied to
Environment Analysis

Besides the environment analysis presented in this chapter, there are several
decision-making tools that could help the strategist to make a good map.

The Rivalry Matrix, proposed by Furrer and Thomas (2000), is a focusing tool
for several analysis models ofthe competitive environment. Its function is to
shown the analyst which is the best model to use in a given market situation. It
presupposes that each ofthe existing models is only effective when applied in
a more specific situation, and that the combined use of four models can
encompass most ofthe possible situations.

The Rivalry Matrix includes the two following dimensions, which are used to
classify the market under study and to recommend which model should be used:

the number of decision variables and the nature of the environment
(Figure 3.5).

According to Furrer and Thomas (2000), the number of decision variables
isrelated to the complexity of the problem under analysis. In more focused
cases, suchas the launching ofa new product, all external variables are taken
as constants, while in more complex cases, when the company must decide
between several alternatives, the number of variables increases. A typical
example ofa case with several variables, presented by the authors, is when a

Figure 3.5. Rivalry matrix (adapted from Furrer & Thomas, 2000)

Turbulent environment

predictable

Nature of the Environment

Decision variables
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company tries to fighta competitor’s price reduction, and has several different
strategies, such as to reduce price, launch a new product, improve its own
product, enter a new market, or any combination of these alternatives. The
authors state that as the problem becomes more complex, and the number of
variables increases, the more difficult it becomes to model the situation and the
player’scompetitive movements.

Another dimension used in the Rivalry matrix is the nature of the environment.
In order to beable to tell which environment is foreseeable ornot, it is important
to study the market and its evolution. In predictable environments, market
variations are very small, or show a constant and organic evolution. On the
other hand, turbulent and unpredictable markets are historically characterized
by creation of new substitute technologies or by the entrance of a new
competitor coming from a totally different industry, causing unbalance and
leading to sudden changes in the player’s movements (Furred & Thomas,
2000).

The combination ofthe two dimensions —the number of decision variables
and nature of the environment— comprise the four quadrants ofthe Rivalry
matrix (see Figure 3.5). The analyst must classify the market under study on one
ofthe two quadrants, selecting the best model for his study.

The models analyzed and classified by Furrer and Thomas (2000) according
to the main authors in the rivalry matrix are the following:

*  Game Theory Modeling (e.g., Camerer, 1991; Oster,1999)

*  Scenarios, Simulations, and System Dynamic Modeling (e.g., Por-
ter & Spence, 1982; Mezias & Eisner,1997)

*  Warfare and multipoint competition (e.g., Karnani & Wernerfet,
1985; Chen,1996; DAveni, 1994)

*  Frameworks (e.g., Porter, 1980, 1991)

The frameworks were presented in Chapters II and I11, and the others models
will be discussed in the second part of this book.
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Case Study: Strategy and
Decisions in Perspective

Case — Fashion Design Networks

Ofall the links of'this chain, the clothing sector has great importance in the
foreign market, since it represented 45.4% of'the total in 2000. It should thus
be stressed that the clothing industry responds for almost halfoftotal exports
resulting from other links in the chain.

Management of trademarks, development of fashion design and product
concept, quality, and marketing became more and more important as critical
factors forthe success of the brazilian textile industry. Companies adopting the
fashion vanguard as a competitive strategy try to distinguish their products,
responding rapidly to market signals and fostering creativity, innovation and
supply-chain management.

Eachseason, new collections with new fabrics, patterns, colors, and models
are introduced, affecting the whole textile and clothing supply chain. The
shorter the development cycle for new products, the greater the need to
intensify the relations along the supply chain, so as to make the sector aware
ofthe consumers’ needs.

Thus, there is a need to be more flexible. However, it should also be stressed
that vanguard companies require that these chain linkages be willing to form
long-term partnerships, providing exclusive patterns and finishing in small lots
for each season, and trust and confidentiality are essential. These are mid to
large-sized companies that maintain a quite balanced and close relationship
with the hub company, involving joint development of new products (co-
design).

Although patterns of competition present great variation according to the sector
and consumer profile, it can be observed that the fashion vanguard companies
have been strengthening their own brands or licensing foreign brands trying to
obtain overseas markets. At the same time, these companies articulate a wide
outsourced network of companies and retail stores, supported by information
technology, with effective control of quality and delivery time. These compa-
nies, considered vanguard, are responsible for the quick introduction of
product innovation inthe brazilian market, in tune with the main fashion centers.

The hub companies give priority to product design, brand name, and marketing,
and the rest of the production process is done according to an outsourcing
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systemtypical ofthis sector. Inthis system, there is a service supplier without
itsown product line, working only under order for third parties. This service
supplier makes available facilities, equipments, and workforce, while the hub
firm provides all inputs and manufacture procedures. This kind of operation is
very common in the cut-and-sew phase that can be done by different service
suppliers. These suppliers are usually small, with close but standardized
relationships, with a high degree ofasymmetry in their relationships with hub
firmand low bargaining power. The information systemis basically done via the
Internet, since these companies have a low degree of information technology.

The selling is done by brand stores, with intensive use of franchising systems.
Thebrand is really a relevant issue for companies working with strategies. It
must give to the chosen market segment a strong identification, the feeling of
belonging to a given lifestyle (street, club, surfwear, etc.). Retailers play an
importantrole, since both architecture and decoration must impart the same
concept. Along with these factors, there is also the availability ofa full line of
products, including products and accessories, promotional items, distinctive
packages, and media-covered events. Just as in the case of the service
suppliers, the franchise-holding companies receive the complete detailed
retailer project and are interconnected by an EDI information system. Franchisers
have frequent relations with the hub company, but it seems more like a
partnership, since they are important channels that should be kept close to the

Figure 3.6. Network of companies around the fashion design firm

Hub firm: Brand store project Brand Store

P> (franchising)

*marketing and promotion,

collection and promotional items

*brand store projects,
*development of the collection, and
development of the suppliers. Feedback from customers

»
»

New material research

Inputs and production procedures
take back for commercialization

<

Raw material suppliers
4

(fabrics, packaging,
SMEs

. . finishing accessories, etc...)
service suppliers
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target-market, working asa sensor of market needs and as disseminators ofthe
hub companies’ concept.

The activities developed by the hub firmcan be divided as follows: marketing
and promotion, brand store projects, development of the collection, and
suppliers. Figure 3.6 shows the relationship between companies articulated by
avanguard hub company. The width ofthe arrows represents the intensity of
interactions among the networks companies and the shape ofthe arrow — full
or striped — represents the nature of the relationship, standardized and
asymmetric relationship, or balanced partnership.

Source: Adapted from Carvalho and Serra (1999).

Questions for Discussion and Reflection

1. Explainthedifferent approaches to “chain™?
What is the difference between value chain and value system?

3.  What is governance? What is the difference between global and local
governance?

Define cluster.
Which are the elements ofa structure ofinnovation capacity?

Considering the case in the section titled Fashion Design Networks,
answer the following questions:

*  Discuss this corporate network according to the various chain
approaches presented.

*  Whichistherole ofthe vanguard company in this context? How does
it affect the outsourced companies’ strategy?
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Chapter 1V

Aligning Strategy With
Organizational
Structures And

Project Deployment

Introduction

Companies have undergone a process of transformation, organizing themselves
to be able to make effective and agile responses to environmental problems
and, especially, those having to do with competition and positioning in the
market. Theseresponses constitute a set ofactions or activities that reflect the
company’s competence in taking advantage of opportunities, and their capacity
for rapid action, respecting time and cost limits and specifications (Rabechini
& Carvalho,2003). To do so, constructing project-oriented organizations and
investing in management design tools and techniques is fundamental, and this
has become a growing concernof companies.

Handy (1995) points out that organizations in the postindustrial era will be
configured like “condominiums”, with groups of projects housed together,
since what adds the most value to products and services are intelligent, rather
thanroutine, activities (Fleury & Fleury, 2000).

According to Frame (1999), project management practices have consolidated
since the 1990s, and several researchers cite this as an obligatory subject
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matter for companies that seek to develop and maintain competitive advan-
tages. A good indicator of this growth is the presence of the PMI (Project
Management Institute) inover 100 countries; it has certified around 25,000
project managers since the beginning of 2002 (Rabechiniand Carvalho, 2003).

However, studies based in Brazilian companies show that few have formalized
development ofa management model for the process of innovationand projects
(Rabechinietal.,2002).

The main concepts related to project management and the ways thata company
can structure itself to reach maturity in its projects will be discussed in this
chapter. The alignment betweenstrategy and project management structure is
also addressed.

The Project Concept

For Rabechini, Jr. and Carvalho (1999), the concept of projects has been
refined in recent years in order to establish a common understanding in
organizations that work with this kind of undertaking.

There are several definitions of “project” available in the literature. SO 10006
(1997) define project as a single process consisting of a group of coordi-
nated and controlled activities with a beginning and end date, undertaken
to achieve an objective, according to specific requirements, including
time, cost, and resource limitations. For Tuman (1983), a project is an
organization of dedicated people aiming to reach a specific purpose and
goal that usually involves costs, single actions, or high risk undertakings
which have to be complete by a certain date for an amount of money,
within some expectation for performance. Finally, PMI (2000) defines
projectas “atemporary endeavor undertaken to create a unique product,
service or a result.”

Two intrinsic concepts are perceptible in these definitions (Rabechine &
Carvalho, 2003): the first one refers to temporality, i.e., all projects have a
well-determined beginning and end; the second one refers to their uniqueness
or singularity,i.e., thatthe product or service, in some way be different than
all those similar, accomplished earlier.

Eventhoughnot so explicit in all the definitions in Chart 1, the uncertainty and
complexity inherent to projects are also fundamental issues to comprehending
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this concept. In this sense, Maximiano (1997) and Sabbag (1999) present
models which incorporate these issues.

Inthe model proposed by Sabbag (1999), these questions are dealt withbythe
Cube of Uncertainty, which is comprised of three variables: complexity,
singularity, and precise objectives.

This model evaluates and proposes distinct management strategies depending
onthetype of project. According to Sabbag (1999), “different projects result
in different cubes. For example, aroad building project or a typical building
construction, normally demonstrates high narrowness withregard to objectives
and lower complexity and singularity.”” Onthe other hand, “A typical research
and development project or one to develop new software, can instead display
high singularity and complexity, but show low narrowness of objectives”
(Rabechini & Carvalho, 2003).

For Maximiano (1997), projects can be divided into four large categories
according to their uncertainty and complexity. The higher degree of unknown,
the greater the uncertainty and the greater the associated risk. Complexity can
be evaluated through the degree of multi-disciplinarily needed for project
execution, the diversity and volume of information to be processed, and the
number of organizations involved, among other aspects.

Organizational Structures
and the Project

Organizational Structures

According to Patah and Carvalho (2002), organizational structure should be
dynamic, i.e., capable of rapid changes if the environment demands them.
External factors involved can be an increase in competition in the market niche,
achange in technology, or even the unpredictability of demand.

The traditional organization, called functional, is marked by divisions by
departments, and displays some positive aspects, such as greater controllability
and minimal internal conflict. Each department displays high technical dominion
and facilitated internal communications, since each functionary reportsto a
director. Nevertheless, with the growing diversification demanded by the
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market, it has become ever more difficult to manage projects inside companies
with functional organization, since this system tends to serve the point of view
ofadepartment and not the point of view of the client.

Projectized and matrix structures arose as an alternative to the rigidity ofthe
functional organizational structure. The matrix structure is a combination ofthe
functional and project structures and can be divided into weak, balanced, and
strong matrix (Patah & Carvalho, 2002). The main advantages and disadvan-
tages ofthese two structures are summarized in Table 4.1.

Source: Adapted from Meredith and Mantel (2000)

Table 4.1. Advantages and disadvantages of the projectized and matrix
Structures

Projectized Structure

Advantages Disadvantages
e project manager has total authority over the e when an organization has several projects, it is
project; usual that several new groups be created and this can

e all project members are under the responsibility | ©2US€ duplication of effort;

of the project manager; e people with specific knowledge about certain
matters tend to be allocated to projects when they are
available rather than when they are needed by the
project;

e communications are facilitated and compared to
the functional structure;

e  project team members have a strong identity of
their own and thus tend to display a high level of
commitment to the project;

e for high technology projects, the fact that experts
“belong” to functional sectors is a big problem for the
project manager, since he constantly needs work from

e there is greater opportunity to make quick these specialists

decisions; . .
e project structures tend to show a certain

inconsistency in the way they implement policies and
e project structures are structurally simple and internal procedures of the company;

flexible and relatively easy to understand and .
implement;

e there is a command unit inside the project;

there is considerable uncertainty about what will
happen to the project team members when the project
e this organizational structure tends to favor a ends.

holistic approach to the project.

Matrix Structure

Advantages Disadvantages
e the project manager is responsible for the project | e  there can be questions about responsibility for
overall; project decision-making and this can delay its
o due to the project being distributed throughout | IMplementation;
the company divisions, it can utilize all their o different project managers can “compete” for
technical capacity; available technical resources, and they might not be

e there is less anxiety about what will happen to used in the best manner possible;

project personnel when the project ends; e in strong matrix structures, the problem of
concluding projects on time is as serious as in the

e response to client needs is rapid; :
project structure;

e the matrix structure is flexible; . . s

the project manager needs to have special ability
in negotiating resources with the functional
managers;

e the project has a representative in the company’s
administrative units;

e since there are usually several projects on going
simultaneously in the companies, the matrix structure
permits the optimization of company resources.

e the matrix structure violates the principle of
command for the unit; company employees have two
bosses: the project manager and the functional
manager.
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According to Kerzner (2001), in order to choose the most appropriate
organizational structure to organize project activity, some factors that influence
the decision should be considered: project size, duration, the organization’s
experience in managing projects, the philosophy of the company’s upper
management regarding project management, the physical location of the
project, available resources, and specific project aspects.

Meredith and Mantel (2000) summed up the process of choosing an organiza-
tional structure for a project in six steps:

1. Definethespecific results desired fromthe project;

2. Determine the key tasks for achieving the defined results and identify
which company departments need to be involved;

3. Sequenceand group keytasksin alogical fashion;
Determine to which project subsystemthe task groups will be allocated;

5. Identify special project and company features that affect the manner in
which the project should be organized;

6. Consider the above information in making the final decision in relation to
the prosand cons ofeach type oforganizational structure.

When the organizational structure is not selected in an appropriate manner,
several problems canbe diagnosed. According to Patah and Carvalho (2002b)
some factors are indicative of problems, suchas: projects don’t manage to meet
time, cost, and other requirements; experts feel under-utilized; no one takes
responsibility when the project tends toward failure; among others.

Mintzberg and Heyden (1999) warn, however, that organizational charts
sometimes do not adequatelyreflect how people really organize at work. These
authors present anew kind of organizational mapping called the organigraph
which introduces new components called Aubs and webs, in addition to the
already used set and chain, as described in Figure 4.1.

For these authors, the new components — hubs and webs — can be defined
in the following way:

“A hub serves as a coordinating center. It is any physical or
conceptual point at which people, things, or information move.”
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Figure 4.1. Organigraph: hubs and webs (adapted from Mintzberg &
Heyden, 1999)

Chain

Complex Structures

“Webs...are grids with no center; they allow open-ended commu-
nication and continuous movement of people and ideas. ” (Mintzberg
& Heyden, 1999, p. 5)

Project Management Office (PMO)

Inaddition to thinking about structure in the context of each project, the PMO
(Project Management Office) is a structure intended to apply project
management concepts within the organization and can take on various func-
tions. The PMO can greatly aid the transformation of acompany’s strategies
into project management. Rollins (2003a) estimates that there are more than
50,000 PMOs of some type in the USA.

The PMO canbe defined as an organizational entity established to aid project
managers and organizational teams in implementing principles, practices,
methodologies, tools, and techniques for project management (Dai, 2001).

Verzuh (1999) argues that if an organization only occasionally manages
projects, there is no need to develop systematic abilities for project efforts.
However, if an organization devotes a large part of its energy to project
implementation, an inconsequential approach to project management leads to
inefficiencies and can even be dangerous. With a larger number of projects
being managed, the need for a PMO becomes more evident.
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Fourevolutions ofthe PMO model are proposed by Dinsmore (1998), Project
Support Office (PSO), Project Management Center of Excellence (PMCOE),
Program Management Office (PrgMO) and the Chief Project Officer (CPO).
These models run from a simple sector to help project control (PSO) to a
company department where all projects managed by the organization pass
through (Patahetal., 2003).

When an organization undertakes autonomous projects, the project manage-
ment function stays within the project itself. The source of information on
project-management practices, in this case, comes from earlier experience and
that of the project leaders. All costs for the project team are allocated to the
project. The organization does not provide support and all project management
functions are realized by the project team itself. The function of'this kind of
PMO is to manage the projectinall its integrity. Thus, total responsibility for
project success resides with the project manager.

The PSO provides technical and administrative support, tools and services to
various project managers simultaneously, aiding in planning, programming, and
dealing with changes of scope and in managing costs of the projects. The
resources involved, both internal and external, are allocated to the projects
depending on the nature and contractual structure of each. Sometimes PSO
personnel are loaned to a project during its start up phase or even for the long-
term. Responsibility for project success does not lie with the PSO, but with the
project managers who use its services.

The Project Management Center of Excellence is a focal point for project
experience, but does not take on responsibility for results. It appears as a
general overhead expense, which is not allocated directly to projects. To a
large extent, the task of the PMCOE is of amissionary nature: to disseminate
ideas, convert non-believers, and transform followers into professionals, who
are imbued with the methodologies. The center keeps the channels of commu-
nication open between the projects and the community outside of project
management.

The Program Management Office manages the project managers and s, inthe
last instance, responsible for project results. Inlarge corporations, the PrgMO
concentrates its efforts on the priority projects. Other projects are managed by
departments or units, and receive support from the PrgMO as needed. By
nature, the PrgMO encompasses the functions of the PMCOE and, in some
cases, of the PSO. For a PrgMO to function adequately, power, corporate
priority, and control over the business environment are necessary.
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The CPO’s responsibility is to care for and nourish the company’s project
portfolio from the stage of business decision through final implementation.
Among its activities, the CPO is responsible for the following: involvement in
business decisions that result in new projects; strategic business planning;
establishing priorities and negotiating resources for projects; supervising the
implementation of strategic projects; assuming responsibility for the project
management systemat the company level; development of sensitization and
project management capacities throughout the organization; periodic project
evaluations, including the decision to discontinue them; managing the high level
stakeholders; and facilitation and mentoring.

Verzuh (1999) also presents a classification of five different types of PMO:

e Centerfor Excellence;

*  Project Support Office;

*  Project Management Office;

*  ProgramManagement Office;

*  Accountable Project Office.

The mainpurpose ofa center of excellence is to maintain standards for project
management and to promote their use in the organization. Despite the team
frequently being called uponto lend consultation, it does not have a direct role
in decision-making about the project. Instead, its authority within the organi-
zation derives almost exclusively fromits knowledge of project management
abilities. This means that, inaddition to their knowledge, team members also
have to be capable agents of change, persuasively offering advice to members
ofthe organization at all levels.

Inaddition to maintaining and promoting project management standards and
practices, the project support office (PSO) actively support a number of
projects by, for example, creating and updating the project plan or its budget.
Made up of planning analysts, the PSO is responsible for maintaining exact
control while having responsibility for decisions about profit and loss. These
planning analysts often become project managers. This means that contributing
more project managers to the organization’s pool of talent is another contribu-
tion ofthe PSO.

A project management office (PMO) can offer support in creating schedules
and budgets in the same way as a PSO. The main difference is that the PMO
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will provide project managers for all the organization’s projects. Thus the PMO
becomes a long-term base for those who want to make a career in project
management. Due to being made up of many project managers, the PMO is able
to reinforce project management standards. Despite PMOs being responsible
for managing the salaries and professional growth oftheir project managers,
they are not responsible for the success or failure of the project. This
responsibility lies with the organization to which the project manager is
allocated. Onthe other hand, ifa company develops a series of failed projects,
the PMO will also be held responsible, since it is the source ofthe company’s
knowledge of project management.

Programsare a series of related projects. The main difference is that programs
are so long that they develop some operational routines inside themselves. The
role ofthe program management office is to provide knowledge in project
management for the entire program, throughthe union ofall projects together.
The large program management office will have teams that carry out various
project management functions such as scheduling, budgeting, and risk manage-
ment. Like the PSO, the program management office is not directly respon-
sible for meeting schedules and budgets; its role is mostly putting good
management practices and projects into use and then supporting them. Differ-
ently than the PSO, the program management office participates in project
decision-making. In contrast to the other formofproject office, the program

management office hasause life, i.e. it will be dismounted after the project is
finished.

The accountable project office is the oldest, but in some cases, the most
radical modelof project office. Despite its being commonly referred to simply
asthe project office it is called the accountable project office to distinguish
it from the other forms presented. It is called this because it has total
responsibility for scheduling and for the quality and cost goals ofthe projects
delegated toit. Like the project management office, it is a long-termsector for
project managers, providing them with a career model and administrative
management. [t is made up of project managers and project support personnel.

It is worth stressing that, even though the PMO models appear to be
evolutionary, they can have a stronger adherence to a specific type of
organization depending on the role of project management in the type of
corporate strategy.

It would be a mistake to think of the various project office forms as a

progression that all companies should follow. This would suggest that a center
for excellence is only the beginning and that the natural and proper evolution
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would always be in the direction of an accountable project office with
responsibility for managing all project. This is an error common to all systems
ofthought with large projection, to think that if something is good, more is
necessarily better. Instead, the project office should reflect the organizational
structure and the allocation of projects inside the organization. The mere
existence ofa project office, no matter what type, represents a commitment
on the part of the organization to improve project management. The most
successful project offices specialize in both project management and evange-
lism, that is, they fight for their values (Verzuh, 1999).

Maturity Models

Capability Maturity Model (CMM)

The implementation of formal efficiency procedures is quite new in IT projects.
There are different approaches regarding the best practices in the IT project
management (Carvalho etal., 2003; Laurindo etal., 2003).

Humphrey (1989) identifies maturity levels in the IT project development
process, based onthe managerial behavior found in companies. The fundamen-
talconcepts ofthe maturity process derive from the beliefthat the development
management process is evolutionary. Paulk et al. (1995) identify the distin-
guishing characteristics between immature and mature organizations, as shown
inTable 4.2.

Table 4.2. Immature organization mature organization (Paulk et al.,
1995)

Immature organization Mature organization
e Ad hoc; improvised process by practitioners and | e  Coherent with action plans; the work is
managers. effectively achieved.
e Not rigorously followed and not controlled. e Processes are documented and continuously
e Highly dependent on personal knowledge. improved.
e Little understanding of progress and quality. e Perceptible top and middle management
e Compromising product functionality and quality commitment.
to meet schedule. e Well-controlled assessment of the process.
e High risk when new technology is applied. e Product and process measures are used.
e High maintenance costs and unpredictable e Disciplined use of technology.
quality.
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The CMM (Humphrey, 1989; Paulk et al., 1995; Pess6a and Spinola, 1997)
was developed by SEI — the Software Engineering Institute, of Carnegie
Mellon University, and presents five maturity levels, each corresponding to a
set of structural requirements for key process areas. (Figure 4.2)

Althougheach projectisunique, it could be organized in a process to be applied
inother projects. I'T projects managers used to applya “methodology,” i.e. they
establish the steps to be followed in order to develop a system. Another singular
characteristic is the dynamic technologies breakthrough that demands continu-
ous improvements in the development methods and management of changing
process, as described in CMM model, at level 5, the highest level of maturity.

The CMM second level has a consistent project management structure and the
goal of this levelis to deliver projects on time. To performthis, the model have
several points that must be achieved, like effort and size estimation, strong
process control (such as periodic meetings between technical people and
managers), and several measures to show project status more clearly.

CMM is not an adequate reference for the assessment ofinternal methodolo-
gies, since it was not conceived to perform this kind of analysis. ISO 15504
(1998) proposed the standard project SPICE as a more appropriated model
to evaluate maturity level of specific processes. While CMM level of maturity
specifiesa set of processes that have to be performed, ISO 15504 establishes
maturity levels for each individual process: level 0-incomplete; level 1-per-
formed; level 2-managed; level 3-established; level 4-predictable; level 5-
optimizing. This isa different approach of CMM, since an organizationdoes not
perform a maturity level, but has a maturity profile: a maturity levelis measured
for each specific process. This new approach is a veryuseful to the organization

Figure 4.2. Maturity levels (adapted from Paulk et al., 1995)
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perspective because one can easily measure strong and weak points oftheir
process and planimprovement activities. Furthermore, fromthe companie’s
point of view, it is easier to understand staged levels as the performed
processes are already predefined.

The SPICE approach defined in standard ISO 15504 (1998) had originally
influenced CMM for Systems Engineering, published in 1995, and more
recently influenced CMM I (CMM-11; CMM-12), just published in 2002.
CMM-I, the integration model, was enhanced in two dimensions: scope
dimension and evaluation dimension.

Inthe scope dimension, thisnew modelincorporated other published models
and covers all project activities, not only software, as the original software
CMM did, but also other engineering fields. In the evaluation dimension,
CMM-Ilincorporated both approaches: the traditional (called staged CMM)
and the maturity profile (called continuous CMM). Figure 4.3 shows the
continuous CMM-I representation to be compatible with ISO/IEC 15504
standard.

CMM-I (and software CMM) considers that maturity level is an organizational
characteristic and it is independent of the professionals involved. Nowadays,
there is a strong tendency towards the adoption of CMM-I models, which were
sponsored by Department of Defense (DoD), meanwhile, ISO standards are
lessused.

Figure4.3. Continuous maturity process representation in CMM-I (adapted
from CMM-I11, 2002)
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Project Management Maturity Model (PMMM)

Project Management plays an important role in the competitive scenario, and
achieved in the 1990s the status of methodology. The model proposed by
Project Management Institute - PMI (2000), called Project Management Body
of Knowledge (PMBoK), provides a framework to manage project efficiency,
balancing scope expectations and the available resources in nine key areas
(Rabechini & Carvalho, 1999).

Nevertheless, the PMBoK framework cannot provide a standard benchmark
for project management capability as CMM to software engineering capabili-
ties. In order to extend the Capability Maturity Model (CMM) to project
management, Kerzner (2000, 2001) proposes a Project Management Maturity
Model (PMMM).

The PMMM differs in many aspects from the CMM, but this framework also
introduces benchmarking instruments for measuring anorganization’s progress
along the maturity model, detailing five levels of development for achieving
maturity, as shown in Figure 4.4 (Carvalho et al., 2003).

Itis important to highlight the differences in terminology between the CMM and
PMMM, (compare Figures4.3 and4.4) which could lead to misunderstanding
when both models are being implemented in the IT domain of the same
organization.

Figure4.4. Project Management Maturity Model (adapted from Kerzner,
2001)

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Aligning Strategy With Organizational Structures 95

PMMM addresses the key knowledge areas across the project management
process, in compliance with PMBoK, and integrates them with the Project
Management Office— PMO inthe strategic level.

Kerzner (2000) identifies a life cycle in PMMM level 2, common processes,
which could be broken into five phases, as shownin Figure 4.5. It is important
to note that some simultaneity among the phases can occur.

The embryonic phase means that the organization starts to recognize the
benefits of project management — PM, usually by lower and middle levels of
management. The two next phases are achieved when the PM concepts are

Table 4.3. Life cycle phase characteristics (Kezner, 2001)

Phase Characteristics

embryonic recognizing the need for PM;
recognizing PM’s potential benefits;
applications of PM to the business;

recognizing the changes necessary to implement PM.

executive management
acceptance

visible executive support;

executive understanding of PM;

project sponsorship;

willingness to change the way the company does business.

line management
acceptance

visible line management support;

line management commitment to PM;

line management education;

release of functional employees for PM training programs.

growth development of company PM life cycles;
development of a PM methodology;

a commitment to effective planning;
minimization of scope;

selection of PM software to support methodology.

maturity

development of a management cost/schedule control system;
integration of schedule and cost control;
e development of an educational curriculum to support PM.

Figure 4.5. Life cycle phases (adapted from Kerzner, 2001)
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accepted and have visible support and commitment by executive and line
management.

Kerzner (2001) emphasizes the growth phase as the most critical, because it
is the beginning ofthe creation of the PM process, and warns that different
methodologies for each project should be avoided.

The last life cycle phase — maturity — is difficult to achieve due to several
factors such as organizational resistance to project cost controland horizontal
accounting.

The main characteristics of these life cycle phases emphasized by Kerzner
(2001) are described in Table 4.3.

Organizational Project Management Maturity Model
OPM3

More recently, the Project Management Institute, (PMI, 2003), concluded
the formulation ofa maturity model called the OPM3, Organizational Project
Management Maturity Model.

According to Schlichter etal. (2003), the PMIbegan to develop the OPM3 in
1998, using ateam of volunteers. In 1999, in order to study existing maturity
models, the team applied a questionnaire to more than 30,000 professionals.
Formulating the model involved more than 700 volunteers until the beta version
ofthe OPM3 production was released inmid-2004, when the first complete
round of testing was completed at the end of the year.

According to the PMI (2003%), the meaning of the OPM3, or organization
project management maturity model, can be defined as follows. Organiza-
tional increases the work domain, leaving the context of the project itself,
which is a matter for PMBoK. The use of the word maturity implies that the
capacities should grow during this period with that aim ofproducing repeated
success in project management. Maturity canbeunderstood astotal develop-
ment or in perfect condition. Maturity also demonstrates understanding or
gives visibility to how success occurs and ways of correcting or preventing
common problems. The model implies change, a progression, or steps in a
process.

The following points show the strategic context of the OPM3 model (PMI,
2001b):
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Project management in an organization is not simply project management
methodology; thisis PMBoK;

Its strategic domain includes more than systems for delivering multiple
projects of project management;

The model should join both activities that align projects to strategic
priorities and to the infrastructure that prepares the project environment;

The modelshould strengthenthe link between organizational strategy and
execution making project results equal organizational success;

The model should include capacities that differentiate organizations that
canrepeatedly translate organizational strategy and supply it with suc-
cessfulproject results;

Figure 4.6. The OPM3 (adapted from PMI, 2003)
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*  Organizational routines canmake projects responsive to strategic priori-
ties, including the prioritization of projects, managing the project portfolio,
and managing the organizational environment.

The OPM3 model starts with the concept of project’s life cycle, already
existing in PMBoK, as following: initiating processes, planning processes,
executing processes, controlling processes, and closing processes. Be-
sides, the model classifies improvement stages: standardize, measure, con-
trol, and continuously improve. Finally, this maturity model considers three
constructs: project, program, and portfolio. Figure 4.6 shows the relation
among life-cycle processes, improvement stages, and constructs.

After completing a company assessment, the results are displayed as shown in
Figure4.7.

In spite of different approaches regarding the best practices in the project
management, there is a general consensus about the importance ofthe following
widely used efficiency models: the CMM (Humphrey, 1989; Paulk et al.,
1995), the Project Management Maturity Model— PMMM (Kerzner, 2000;
2001); and the Project Management Body of Knowledge — PMBoK (PMI,
2000). All of them are empirical and were developed based on the best
practices used inreal projects. Although they have different approaches in their
conception, they are rather more complementary than conflictive. These
models consider that maturitylevel is an organizational characteristic and it is
independent of the professionals involved.

Case Study: Strategy and
Decisions in Perspective

Case — In Search of Excellence in Project Management

A company belongs to the electric-electronic segment, which produces and
installs a great variety of electric and electronic equipments, with the great
majority delivered to customers through specific projects adapted to the
necessities of each one. The products innovation tax is extremely high and the
products actually sold were developed maximal three years ago. Besides, the
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company sells customized solutionsto their customers, demanding high deliv-
ered competence in the services. This approach reflects in the principal
company’sresource, the labor force and their coordinated work together with
the customers.

Project management for this company is a crucial issue, because 50% of'its
gross sales come fromprojects. It totalizes almost €32 billion in one fiscal year
inthe whole world.

This company established project management office (PMO) responsible for
the elaboration of templates for project management main topics: contract
management, project control, personnel management, qualification’s program,
PM-tools, knowledge management, process for transference and implementa-
tion, project assessment, claim management, risk management, project pro-
curement, and small projects. Furthermore, the PMO functions encompass the
implementation ofaproject management-training program, the identification of
the capabilities to be developed and career. Finally, the PMO should have the
controlofthe program implementation status in the departments and also of the
hugest and most important projects.

The main objectives of the project management program of the analyzed
company are: to have a systematic best practice sharing and standards in
project management, to have sufficient number of qualified project managers,
to uniform project culture throughout the company, and to achieve sustained
profitability.

The actualstatus ofthis programachieves 17 different business units, partici-
pating in their implementation in the Mercosul region. There was a job for
creation of a single project management methodology for the companyin the
whole Mercosul, with the aimto equalize the various methodologies existents
as well the knowledge and to clearly define all process steps.

The nonmonetary benefits for the company are clear for the 17 areas. Some of
them are:

*  Better controlin projects, such as cost and claims controls;

*  Clearanalysis ofthe project management maturity ofthe company;
*  Better communication inside the company;

*  Theintegration ofdifferent areas ina common objective;

*  New projects obtained fromthe better methodology in project manage-
ment.
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The investment in the programalso seems to have a very high economical return
to the company. In the fiscal year of2003/2004 it is calculated that the program
will cost R$500,000.00 or US$167,000.00 and will provide an economy of
R$10,000,000.00 or US$ 3,300,000.00 in the Mercosul region. Until Decem-
ber 2003, R$1,000,000.00 or US$330,000.00 was already obtained. It
shows areturn of 20 times the amount invested by the company!

Figure 4.8. Maturity evaluation
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Furthermore, a new project was obtained because of the project management
methodology ofthe analyzed company. This new project is with a client that the
company has never made business. The value of this new project is
R$14,000,000.00 or US$4,700,000.00. Thus, project management also
improved the sales ofthe company!

Source: Adapted from Patah and Carvalho (2004).

Case — Project Management Maturity evaluation

Aninformationtechnology company, which has approximately 500 employees,
is 30% located in distant geographical points. The company works with
infrastructure projects and system development in different market segments,
distributed like this: telecommunication (30%), manufacture (20%), retail
(25%), and finance and government (25%).

The data-rising evaluation pointed to some lacks inmaturity levels. Figure 4.8
represents the perception ofthe personalabout the company maturity in project
management.

In order to detail each phase analysis, four parameters was chosen. The
performance diagnosis of each variable is shown in Figure 4.9.

Source: Adapted from RabechiniJr., Gelamo, and Carvalho (2005).

Questions for Discussion and Reflection

1. Discuss the models for structure and analyze which is the most recom-
mended for the following types of organizations: a Software House, a
soccer club, and a vehicle assembly plant.

2. Forthesamekinds oforganizationsinquestion 1, which would be the most
appropriate types of PMO? Have all these organization invested in
structuringa PMO?

3. Forthesame above organizations, which would be more prone to adopt
a maturity model? Is there a better recommendation for what kind of
model for each organization?

4. What is the difference between a CMM and the PMMM?
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5. Considering the case in the section titled In Search of Excellence in Project
Management, answer the following questions:

* Classifythe PMO ofthis company according to Dinsmore (1998).

* Didthe changes in the patterns of growth in this industry affect the
intensity ofthe forces of competition? Which ones?

6. Considering the case inthe sectiontitled Project Management Maturity
Evaluation, answer the following questions:

*  Make aproject management maturity diagnosis ofthis company (see
Figures 4.8 and 4.9).

*  Whichmaturity model was applied to make this evaluation?
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Chapter V

Alignment Of
Organizational Strategy
With Information
Technology Strategy

Introduction

Digital computers came into being after the Second World War. Aftera period
of use solely in scientific and military areas, business perceived that this
technological innovation could be very useful. The large, expensive equipment
was very limited in terms of the information it could process and store, in
addition to the restricted number of users who could access them simulta-
neously or from remote locations. Both the training and vision of professionals
inthe area of what was then called “data processing” was eminently technical.
Thus, the early applications were developed to resolve well-structured prob-
lems, i.e., those whose stages and sequences were well-defined, such as
payroll, stock control, and accounts due and received.

Technology evolved and by the end of the 1970s, there were a number of
alternative uses for computers and basic applications had been installed in the
large companies. At that point, specialists began discussing a way to use
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Information Technology (IT), atermthat came into use in the 1980s, better to
make businesses more competitive. From that time on, many theories, models,
and techniques have been studied and developed so that information technol-
ogy can be used intune with business strategies and operations.

IT progressively came to play an important role in the strategy ofthe leading
companies incompetitive markets.

Presently there are great expectations that I'T applications will make possible
new strategy alternatives for business and new opportunities for companies; as
in the case of e-commerce and e-business (Porter, 2001; Evans & Wurster,
1999). However, there is also an extensive debate about the real gains derived
frominvestments inIT. Focusing solely onthe efficiency of IT applications will
not provide a response to such questions. To evaluate the impact of IT on
business strategy and operations, a focus onits effectiveness is needed. One
must examine the results of IT applications inrelationto the objectives, goals,
and needs of an organization. Effectiveness should be maintained in the long
run, and for this to happen, the concept of Strategic Alignment betweenIT and
the business is fundamental.

Theefficacioususe of IT andthe integration of IT strategy and business strategy
extends beyond the concept of IT as a tool for productivity, whichis often a
factor critical to success. Today, the route to such success is no longer related
just to the hardware and software employed, or even to development method-
ologies, but with the alignment of IT with the companies’ strategies, character-
istics and organizational structure.

Inthe words of Rockart et al. (1996):

“In sum, the load on IT organizations is heavier than ever before,
and the management of IT is more complex.”

Therefore, this approach is the subject ofthe present chapter, which aims at
elucidating the main points that transformIT into a real tool for the competitive-
ness of organizations’ business strategies.
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Conceptualizing Information Technology

What is Information Technology, after all?

The concept of Information Technology is more inclusive than those of data
processing, information systems, software engineering, informationscience, or
the set of hardware and software programs, since it also involves human,
administrative and organizational dimensions (Keen, 1993).

Some authors, such as Alter (1992), distinguish between Information Tech-
nology and Information Systems, restricting the former to technical aspects,
while the latter correspond to issues related to the flow of work and the people
and information involved. Otherauthors, however, use the term information
technology to include both aspects, and such is the view of Henderson and
Venkatraman (1993).

According to Porter and Millar (1985), IT should be understood in abroad way
“to include all information that is created and utilized by business, and thus as
the broad spectrum oftechnologies which are increasingly convergent and
interconnected, that process this information. Inadditionto computers, there-
fore, data recognition equipment, technologies for communication, industrial
automation and other hardware and services are involved”. Thus, in this
chapter, the more inclusive term Information Technology (IT), which includes
information systems, the use ofhardware and software, telecommunications,
automation, and multimedia resources utilized by organizations to provide data
and knowledge willbe used (Luftman et al., 1993; Weil, 1992).

The “Productivity Paradox”

Inrecent years, both the expectations around and the debate about the role of
IT have grown in academic publications, those devoted to executive and
business people and publications for the general public. Onthe one hand, there
have been questions about the results derived from investmentsin IT. On the
other, there is a kind of “enchantment” with I'T applications making it possible
to activate mechanisms inthe so-called “globalized economy”, and especially
those known as e-commerce and e-business (Porter, 2001; Tapscott, 2001;
Evans & Wurster, 1999; Frontini, 1999).
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IT evolved fromits traditional orientation toward administrative supportto a
strategic role within organizations. The vision of IT as a strategic competitive
weapon has been discussed and emphasized, since IT not only sustains existing
business operations, butalso allows new business strategies to become viable.

Despite this, according to many authors (among them Henderson &
Venkatraman, 1993), when the aggregated global economy is considered, a
big doubt hovers around the existence of proofofsignificant gains in produc-
tivity due to the utilization of IT. This is what many refer to as the “IT
productivity paradox” or the computer paradox (Landauer and Solow apud
Willcocks & Lester, 1997; Brynjolfsson, 1993; Strassman, 1990). This debate
also often comes up in the business world.

Recently the ideas of Carr (2003) have had a heavy and controversial
repercussion. He defends the hypothesis that IT in itself has no strategic value,
since its dissemination is so extensive that it is not possible to seek differentia-
tionthrough it, and that what makes aresource truly strategic, is not it ubiquity,
but its scarceness. Thus, since the basic functions of IT are available and
accessibleto all, their power and omnipresence have begun to transform them
from potentially strategic resources into “commoditized” productions ele-
ments.

Nevertheless some hypotheses have been advance to explain the paradox
involving investments in [T (Brynjolfsson, 1993):

*  Errorsin productivity measures. The productivity of IT use is usually
measured poorly, and this is true for “inputs” (investments) as well as the
“outputs” (benefits). The greater problems of appropriate measurement
reside in the latter and there are special difficulties in the services sector
and the work ofwhite-collar professionals. IT characteristics related to
quality, variety, customer service, speed, and response are particularly
hard to measure.

* Lagtimebetween IT investments and benefits. The benefits deriving
from the use of IT can take years to appear. This is due to the need to
accumulate experience in order to fully enjoy the potential of IT.

*  Redistribution. IT canbea factor in productivity gains for an isolated
company, but not for the overall set of companies in an industry. Under
these circumstances, profits and participation in the market can be
redistributed, but the size ofthis market cannot be altered. This could lead
IT to modify the minimum requirements for participation in this market.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



110 Shimizu, de Carvalho and Laurindo

* BadIT management. There are deficiencies in IT effectiveness evalu-
ation practices and reasons on the order of internal company policies that
can lead to alack of gains with the use of IT.

One example ofthe problems inmeasuring I T productivity is the implantation
of automatic bank tellers. When ATMs (automatic teller machines) were
installed, people often stopped using checks. If there were a measure of
productivity in the bank related to the number of check processed, a drop in
revenues would be detected! The gains in client convenience resulting fromthe
service, however, are hard to measure. In addition, it is just as hard, or even
more so, to measure how much the bank profits with the increased customer
satisfaction derived from this convenience.

Itis emphasized that this debate about the return on IT investment is also taking
place on the inside of companies.

According to Henderson and Venkatraman (1993), this lack of ability on the
part of companies to obtain considerable return on their investment in IT is due
(although not completely) to a lack of coordination and alignment of the
strategies for business and for IT. This adjustment between business strategy,
IT, and the internal structures ofthe company, with a view to it positioning and
activity in the market isnot anisolated event or one that is easy to obtain, but
adynamic process and one that continues over time.

Thus it can be stated that no application of IT, considered in isolation, for as
sophisticated as it might be, can maintain a competitive advantage. This can
only be obtained by the ability ofthe company to strategically exploit IT ina
continuous way.

The Efficiency and Effectiveness of
Information Technology Applications

The concepts of efficiency and effectiveness are veryuseful to anunderstanding
of the role of IT in organizations (Laurindo, Carvalho & Shimizu, 2003;
Maggiolini, 1981).

Usually, efficiency means making good use ofthings, while effectiveness means
doing the right things. Efficiency is related to the use of resources, while
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effectiveness is related to meeting goals, objectives, and requirement. Effi-
ciency is related to aspects internal to IT activity and the adequate use of
resources, while effectiveness compares the results of IT applications with the
results ofthe company’s business and possible impacts on its operations and
structure. To be efficacious in IT means using it to leverage the company’s
business, making it more competitive (Figure 5.1).

Critical Success Factors (CSF)

One of the first attempts to link the use of IT to companies’ objectives and
strategies arose at the end ofthe 1970s, and was proposed byRockart (1979):
the Critical Success Factor (CSF) method which is still widely used today to
planand prioritize IT applications. Rockart was seeking to resolve the problem
offormulating managerial information systems.

According to this method, managerial information systems and those that
produce performance indicators for a company should be based on the
executive’s own definitions of the information needs. The focus ofthe proposed
approachis inthe CSF, which “are a limited number ofareas in which results,
if satisfactory, guarantee the organization’s successful competitive perfor-
mance.”

Figure5.1. Efficiency and effectiveness of an information system (adapted
from Maggiolini, 1981)

INPUTS — T

(PROCEDURES,QUALITY)

EFFICIENCY
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For Rockart, the main origins of CSF are: the structure of the industry, the
competitive strategy, the positioning of the company within the industry, its
geographic location, the environment, and circumstantial factors.

Basically, the CSF method includes an analysis of the industry in which the
company is inserted, as well as its strategy, methods, and competitors. This
analysis is followed by two or three interview sessions with the executives,
aimed at identifying the CSF, indicating their relationship to the company’s
business objectives, and defining their respective qualitative or quantitative
indicators. Finally, the information systems to control the CSF are defined,
along with their indicators.

For Rockart, this process can be useful for each level of the company and
should be repeated periodically, since the CSF change over time and can be
different fromone individual to another.

Despite its being conceived originally to design information systems and
especially managerialand executive information systems, the CSF method had
animportant impact on managerial practices and strategic planning. Beyond its
utilization in planning information systems and in administering IT projects, it
has beenused inthe strategic planning of business and in the implementation of
strategies, in managing changes and as a competitive analysis technique
(Pollalis & Frieze, 1993). This method takes an approach based in directives,
through focusing onthe essential issues of companies. Further, the continuous
measurement of CSF allows companies to identify strengths and weaknesses
in their main departments, processes, and functions (Rockart, 1979; Sullivan,
1985; Rockart & Crescenzi, 1984; Martin, 1982).

Eventhoughitisnot acomplete methodology since it leaves gaps withregard
to transnational information systems, there is agreement that it is veryuseful in
developing managerial information systems. It allows a vision ofthe means and
alternatives forimproving the functions and areas of crucial importance to the
company, and makes the connection between information systems and the
company’s business clearer.

A proposal similar to Rockart’s CSF model was developed by Broadbent and
Weil (1997), who proposed a model called “Management by Maxim” which
analyzes and defines the main principles which should guide the business and
IT ofeach company. With this, it is possible to define the infrastructure and IT
services that would combine with the company’s competitive and strategic
positioning.
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The Balanced Scorecard, developed by Kaplan and Norton (1992), is, ina
certain fashion, amore systematic extension of the CSF idea. Itis amethod for
measuring and directing company activities in accordance with its strategy. The
method uses four sets of interconnected measurements, each of which focuses
onaperspective: the financial, that ofthe client, that of innovation and learning,
and the perspective internal to the business. Each ofthese perspectives has its
own set of goals and measures.

Eventhoughthe Balanced Scorecard isnot an especially focused method for
IT planning, it has direct implications for the definition ofinformation systems
with potential strategic impact. Willcocks and Lester (1997), among others,
suggest using the Balanced Scorecard inthe strategic planning of IT, especially
inthe phases of development and implementation.

The Strategic Role of IT Applications

McFarlan’s (1984) strategic Grid allows us to visualize how IT isrelated to
strategy and to business operations in a company. This model analyzes the
present and future impact of I'T applications on the business, defining four
“quadrants” (Figure 5.2), each of which represents a situation for the company:
“Support”, “Factory”, “Transition”, and “Strategy” (see also Fernades &
Kugler, 1990).

Figure5.2. “Strategic Grid”: Strategic impact of IT applications (adapted
from McFarlan, 1984)

FUTURE IMPACT

LOW HIGH
HIGH
FACTORY STRATEGIC
Ex.: Airline companies Ex.: Banks, insurance
PRESENT companies, telecom
IMPACT
SUPPORT TRANSITION
Ex.: Traditional Ex.: publishing companies, e-
LOW manufacturing commerce

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



114 Shimizu, de Carvalho and Laurindo

“Support”: IT has little influence on present and future company strategies.
There is no need for a highlighted positioning for the IT area in the company
hierarchy. Usually this is what happens in a traditional manufacturing company.

“Factory”: the existing I'T applications contribute decisively to the company’s
success, but new applications with strategic impact are not contemplated. The
IT department should be situated at a high level of hierarchy. The classic
example is the case of airline companies, which depend on their ticket
reservation systems, but new developments just update these applications.

“Transition”: IT moves from a more discrete position (in the “support”
quadrant) to one of greater visibility in the company strategy. The IT area tends
toward a position of greater importance in the company’s hierarchy. The
example usually cited in the literature is electronic publishing. Today, e-
commerce displays the same profile. From occupying a role in operational
support in commercial enterprises, it hasbecome an agent for

business transformation. “Strategic”: IT has great influence on the general
strategy of companies. Present as well as future applications are strategic and
affect the company’s business. In this case, it is important that I'T be positioned
at ahigh level ofhierarchy. IT has a strategic role in banks for instance.

To evaluate the strategic impact of I T, McFarlan (1984) proposed an analysis
offive basic questions about IT applications, related to the forces of compe-
tition forces (Porter, 1979):

*  CanlIT establishentry barriers for market competitors?
*  CanlIT influence the change of suppliers as well as alter bargaining power?

*  CanlIT change the basis of competition (based on cost, differentiation, or
focus)?

*  CanlIT alter bargaining power in relationships with buyers?

*  CanlIT generate new products?

These questions serve to guide executives in their search for new competitive
advantages through IT, whether it is in their internal organization or in their
relationship with other companies or their customers. These questions canbe
used to orient the strategic use of IT, aiming at the creation of new inter-
relationship among companies, such as forming partnership or cooperative
networks.
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Inthis way, the strategic importance ofIT can vary fromone industry to another
and also among companies in the same industry.

IT has played an important role in the strategy of the leading companies in
competitive markets. Two matters are basic to anunderstanding oftherole of
IT: obtaining advantages over competitors allalong the value chain (Porter &
Millar, 1985), and the creation and reinforcement ofessential competencies
(Duhanetal.,2001).

The concern with regard to the value chain is in understanding how IT can
increase competitive advantages by cost reduction, constructing entry barriers,
and strengthening the company’srelations with suppliers and consumers. With
regard to essential competencies, the focusofconcernis onresources. Thus,
competitive advantages are born ofthe ability to accumulate capacities and
resources that are rare, valuable and hard to imitate.

Porter and Miller (1985) highlight the concepts ofthe value chain (activities
inside the company linked by connections and which have one physical
component and another of information processing) and value systems (the set
ofvalue chains ofanindustry fromthe suppliers to the final consumer).

Figure 5.3. IT applications along the value chain (adapted from Porter &
Millar, 1985)
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IT permeates the chains of value, changing the way of executing activities of
value and also the nature ofthe connections among them. Indoing so, IT can
affect competitioninthree possible ways:

*  bychangingthe structure ofthe sector since it has the ability to influence
eachofthe five forces of competition (Porter, 1979);

* Dby creating new competitive advantages, reducing costs, increasing
differentiation, and altering the scope of competition scope;

»  bygenerating completely new business.

In Figure 5.3 there are examples of IT applications according to the nine generic
middle activities and the generic end activities presented along the value chain.
The impact on the value system will be studied in the chapter on the New
Economy.

The potential that IT has to make these changes varies according to the
characteristics ofthe process (value chain) and the product, withreference to
informationneeds. The “Information intensity matrix’’ considers the value chain
and analyzes “how much” information is contained in the process and the
product (see Figure 5.4). Incompanies whose products and processes contain
alot ofinformation, the information system will be very important (Porter &
Miller, 1985).

In their original article, Porter and Millar, (1985) did not cite an example for
“high information content in the product” or “low information intensity in the
process”, a position which is corroborated by Doyle (1991). However, for

Figure 5.4. Information intensity matrix (adapted from Porter & Millar,
1985)
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Ward (1988), this would be the case ofeducational and law firms; for Duhan
etal. (2001), consulting firms would also fit in this same quadrant.

Further, according Dunahet. al. (2001), an analysis ofthe value chain would
be impaired in the case of knowledge based companies (such as consulting
firms) where it is hard to identify the value that is aggregated to each activity.
Inthese situations, the authors propose that using the essential competencies
ofPrahalad and Hamel (1990) would be more appropriate to plan the strategic
use ofinformation systems.

Strategic Alignment

Henderson and Venkatraman (1993) proposed a model that emphasizes and
analyzes the strategic importance ofthe role performed by IT inside companies.
The proposed model is based on factors inside and outside the company. IT
impacts on the company’s business and how these affect its organization and
IT strategy are analyzed, along with what is available in the market in terms of
new technologies. This proposalis called the “Strategic Alignment Model.”

Henderson and Venkatraman also propose that I addition to the widely
recognized need for an adjustment between the company’s strategy and its
internal structure, it should analogously have made adjustments between the
external IT strategy (positioning in the IT market) and the internal structure of
its information systems (their organization and administration).

Therefore, according to this model, in order to planIT, the external factors
(strategy) and internal factors (infrastructure) that should be considered are:
negotiating strategy, IT strategy, organizational infrastructure and pro-
cesses, and the infrastructure of information systems and processes.

Another premise ofthe Model for Strategic Alignment is that an efficacious
administration of I T requires a balance among the decisions in all four factors
listed above. The model highlights two types of integration between the
domains ofbusiness and IT: the strategic and operational.

This model’s novelty is that it considers that IT strategy can change a
company’s business strategy, when usually the business strategy is considered
as the starting point for IT planning. Planning has to a continuous process, since
external factors are constantly changing. Ifthe company does not accompany
these changes, it can be seriously impaired in the sharp competition for markets.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



118 Shimizu, de Carvalho and Laurindo

This is particularly true when a new technology is adopted by almost all
companies in a sector of activity and thus it is no longer an element of
competitive advantage for theuser and becomes a factor of disadvantage for
thenonuser.

The Perspectives for Strategic Alignment

Henderson and Venkatraman (1993), and Luftmanet al. (1993) point to four
main perspectives on strategic alignment, taking as their start point either the
negotiating strategy or IT strategy as the driver ofthis process:

1. Executing the strategy
Business Strategy = Business Structure = IT Structure

This is the most widely disseminated and best understood perspective
since it corresponds to the classical model of a hierarchical vision of
strategic administration. As an example, we cite the case of the publisher
McGraw Hill whose strategy for publishing books on order for American
universitiesrequired support froman IT application.

2. Technological transformation
Business Strategy = IT Strategy = IT Structure

From this perspective, note that the IT structure is not limited by the
structure ofthe organizationofbusiness. The negotiating strategy requires
new IT strategies (including new competencies) to be implemented. This

Table 5. 1. Characteristics of the strategic alignment perspectives (adapted
from Henderson & Venkatraman, 1993)

PERSPECTIVE DRIVER ROLE OF UPPER ROLE OF IT PERFORMANCE
MANAGEMENT MANAGMENT CRITERIA
1 NEGOTIATING FORMULATING IMPLANTING COSTS/
EXECUTING THE STRATEGY STRATEGIES STRATEGIES SERVICE
STRATEGY CENTERS
2 BUSINESS PROVIDER OF ARQUITECT OF TECHOLOGICAL
TECHNOLOGICAL STRATEGY VISION OF TECNOLOGY LEADERSHIP
TRANSFORMATION TECHNOLOGY
3 IT BUSINESS CATALYST BUSINESS
POTENTIAL FOR STRATEGY VISIONARY LEADERSHIP
COMPETITIVENSS
4 IT PRIORITIZOR EXECUTVIE CUSTOMER
LEVEL OF STRATEGY LEADERSHIP SATISFACTION
SERVICES
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perspective can be illustrated by the case ofa traditional bookstore (such
as Siciliano, Saraiva, or Cultura) which, when setting up a computerized
“megastore” or an internet site, needs anew I T strategy, since formerly
this resource had not been used so intensely.

Competitive potential
IT strategy — Business Strategy — Business Structure

The choice of business strategy derives from the new I T strategy adopted.
The typical example of this perspective is companies that are born as pure
players onthe Internet (like Amazon.com). There was an IT strategy (to
dominate the Internet) and it made the business strategy that made use of
this IT strategy viable.

Services level
IT Strategy — IT Structure — Business Structure

This perspective aims at serving a world class clientele in Information
System services. It can be exemplified by companies that outsource IT
services such as Kodak and British Petroleum.

Table 5.1 shows the role of company management and the role of IT as well as
the respective basic criteria to evaluate performance for each of these perspec-
tives. Note that the role of the managers changes, which results in different
abilities. Figure 5.5 shows a schematic for the flow ofthe alignment process
from eachofthe four perspectives.

Figure5.5. Perspectives on strategic alignment (adapted from Henderson
& Venkatraman, 1993)
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Luftman (1996) also proposed that in some situations there could be a merger
of two perspectives. In these cases, two perspectives are identified as
occurring simultaneously; they have the same starting and arrival points, but run
different routes.

Some research has suggested factors, which, when present along with good
performance, work as enablers of strategic alignment. Luftman (2001) listed
five of these factors: support of senior executives for IT, involvement of IT in
the development of strategy, understanding IT in the company’s business,
partnership between business and IT, well-prioritized design of IT and, IT
exercising leadership. On the other hand, the absence or poor performance of
these factors is considered inhibitors of strategic alignment.

Prairie (1996), in turn, studied the critical points for theuse of IT that lead to
leveraging business:

» existence ofadefined strategy;
* development ofcustomer-centered measurements;

« fitting IT processes and capabilities to business objectives and the
insertion of business goals in I'T processes and capabilities;

» finally, IT should be a matter ofinterest to all, not just to technicians.

Even though the strategic alignment model was conceived for analyzing IT
strategy in organizations, its concepts can be very useful for the strategic
planning of relationships among companies, which are relationship among
companies enabled or potentialized by IT.

Asacomplement, Weilland Ross (2002) highlight the importance ofhaving
decisions about the use of IT involve the business people in the company, and
not just the IT team, so that business-strategy issues be contemplated. An
exclusively technical focus does not allow decision-making that leads to the use
of IT as afactor for competitive advantage.

Integrated Management Systems and Strategic
Alignment

Companies have often adopted solutions that encompass the entire range of the
company’s information systems: these are the Integrated Management Sys-
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tems, or as theyare generally known, ERP (Enterprise Resource Planning). The
intensity ofresources needed to implement these systems has raised doubts
from the financial point of view about the return on these investments, as well
astheir real strategic impact.

ERP systems were born ofthe evolution of companies’ information needs.

Initially, the appearance of MRP (Materials Requirements Planning), in the
1970s, allowed forthe equation of problems to calculate production materials
for the mix of products whose structures contained a large number of compo-
nents. MRP systems evolved to MRPII (Manufacturing Resources Plan-
ning), that had wider coverage, allowing for the inclusion of planning of other
aspects, suchas Capacity Requirements Planning (CRP) to allow manage-
ment of other resources (equipment, labor, etc.) in addition to materials. The
next step was to include various other aspects, in addition to the industrial
module (MRPII), such as accounting, finance, commercialization, human
resources, and engineering, among others. This new generation ofsystems was
named “ERP Systems,” generically called Business Management Systems
(Laurindo & Mesquita, 2000). The next evolution consisted of integrating IT
into the various stages ofthe supply chain, at first via EDI and presently via,
B2B (business-to-business) e-commerce (Laurindo etal., 2002). This subject
will be dealt with in the chapter on the New Economy.

In its basic concept, ERP is an applications system that serves as the
“backbone” for the entire company. It integrates management and business
processes, providing a global view ofthe organization (Laurindo & Pessoa,
2001). It has the enormous benefit of providing the opportunity to have a single
database, a single application and a unified interface throughout the company
(Bingietal., 1999). When systems are not integrated, information necessary for
operations can be repeated within several systems, a fact that creates problems
oflost, outdated and conflicting information. In large organizations, this isa very
sensitive problem.

Integrating information systems has the built in advantage ofbroader inclusion
of the different business functions, which increased the company’s overall
performance. It also implicitly holds out the expectation that the ready-made
system (although there can be customization) will be less expensive than an
equally efficient and integrated system developed internally by a systems
architect.

Whenthe company is transnational with affiliates spread over various countries
on different continents, this advantage can be even more significant. There are
also great advantages when, due to the nature of'its business, a company has
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a centralizing bias, whether strategic or cultural. In this case, in addition to
operational gains, there is the perspective of organizational gain from the
homogenization of operational practices and management forms.

Onthe other hand, in implanting an ERP, the company is implicitlyacquiring a
generic solution that has the best management practices built in from the point
ofview of software providers. In many cases, this means a more efficient way
of working, but there are times when the company can lose important
differentiating techniques that make it more competitive thanits rivals. There-
fore, one needs to analyze whether the business practices included in the ERP
“package” coincide with the practices most appropriate to the particularities of
the business of the client company.

Inthe case of Apple Computer, for example, the differentiation ofits product
is so great and so clear that any homogenization of services resulting from
implanting an ERP would not mean a loss of competitiveness in relation to
competitors. However, for the majority of companies that produce microcom-
puters this is not the scenario, since their differentiation lies much more in
services and price than in the product itself. In these cases, implanting an ERP
implies the risk of a loss of differentiation (Davenport, 1998). Gains in
efficiency are obscured by the loss of effectiveness.

Thus the integration of information systems, which permits a more efficient flow
ofprocesses, does not necessarily result inthe desired strategic alignment.

Routes to a Strategic Role for IT

The Debate about IT Strategic Planning

There are authors who contest the need for strategic planning of IT due to the
intense rate oftechnological change and the patterns of competition in global-
ized markets (a matter which will be discussed in the chapter on the New
Economy). Some authors, like Ciborra (1998), state the strategic success of
IT applications might be achieved through a tentative approach, rather than
structured methods of strategic IT planning. These authors argue that frequently
the drivers of strategic I'T applications are efficiency issues, instead ofa result
ofastrategic IT plan.

Some well-known cases of successful information systems, with clear and
recognized strategic impact, do not show evidence of prior planning, which

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Alignment Of Organizational Strategy 123

seems to corroborate with this line of thinking as studied by Eardley et al.
(1996).

These authors developed a study in which they analyze eight “classics” of
strategic systems, whose histories ofdevelopment, implantation and operation
havebeen sufficiently well documented. The systems studied were the follow-

ng:

*  American Airlines: Sabre (booking)

*  United Airlines: Apollo (booking)

*  American Hospital: Asap (Stock and order control)

*  Federal Express: Cosmos (Routing/allocation)

*  McKesson: Economost (Stock and order control for pharmacies)

*  Citicorp: GTN (Negocio Global - Global Trading, global investment
management)

*  Merrill Lynch: CMA (Integrated Management of Investment Accounts)

*  Philadelphia National Bank: MAC (Networks of shared Automatic Teller
Machines)

To verify why the systems are called strategic, the authors looked for these
systems’ impact on each of Porter’s (1979) forces of competition, as shown in
Table 5.2.

Table 5.2. The Impact of “classic” cases of strategic information systems
on Porter’s forces of competition (adapted from Eardley et al., 1996)

FORCES OF
COMPETITION
COMPETI- | CUSTOMER | SUPPLIER |SUBSTITUTE| NEW MARKET
TION MOBILITY | BARGAINING | PRODUCTS ENTRIES
COMPANY SYSTEM AMONG POWER /SERVICES
RIVALS
AMERICAN SABRE CHANGE OF INCENTIVE VALUE ADDED
AIRLINES BASE
UNITED APOLLO COSTS OF
AIRLINES CHANGE
AMERICAN ASAP CHANGE OF COSTS OF ERECTING
HOSPITAL BASE CHANGE BARRIERS
FEDERAL COSMOS CHANGE OF VALUE ADDED | DEMOLISHING
EXPRESS BASE BARRIERS
McKESSON  [[ECONOMOST]|| CHANGE OF COSTS OF
BASE CHANGE
CITICORP GTN COSTS OF
CHANGE
MERRIL LYNCH CMA CHANGE OF | BREADTH OF ERECTING
BASE SERVICES BARRIERS
PHILADELPHIA MAC CHANGE OF DEMOLISHING
NATIONAL BASE BARRIERS
BANK
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Inadditionto finding no evidence that the strategic impact ofthese systems had
been previously planned (even though reinforced and exploited intensely after
realizing their strategic impact), another significant conclusion was that several
ofthese systems did not pass through the filter of a financial analysis with the
data available at the time they were developed.

Classifying Models that Analyze IT and Strategy

Over the years, many authors have tried to contribute to the understanding and
construction ofa process to transformIT into a real strategic tool.

Reviewing the various publications produced since the end of the 1970s,

generally the various models analyzed which deal with the role of IT in
organizations can be classified into four groups (Laurindo etal., 2001):

*  Diagnostic models: provide instruments and criteria to diagnose therole
of IT in organizations;

*  Prescriptive models: are those that indicate benchmark standards to be
followed, or whichreport the best practicesrelated to the strategic use of
IT;

*  Models dedicated to action: indicate procedures for IT planning and
forthe selection of IT applications to be developed in a way that will have
positive impact on the organizations’ performance;

* Integrative models: are those that group various elements from the
above approaches to form abroader structure of analysis.

Table 5.3 presents some examples of different models of each ofthe groups
above.

The Issue of Efficiency and Effectiveness: What the
Company Should Do

Throughout this chapter the importance offocusing on the effectiveness of IT
utilization has been emphasized, since frequently analysis is done only from the
point of view ofefficiency. However, this does not mean that being efficient is
not positive; it means that one needs to be efficient in certain areas. In other
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Table 5.3. Examples of models for analyzing the strategic role of IT
(adapted from Laurindo et al., 2001)

MODEL ‘ IDEA / HIGHLIGHTS

FOCUS ON DIAGNOSIS

MAHMOOD (1993), Relationship between the use of IT and financial indicators showing a positive
relationship/

BYRD & MARSHALL Relationship between the use of IT and financial indicators showing
(1997) inconclusive results.
NOLAN (1979) Model of stages of information from the companies.
DONOVAN (1988) Model of decentralized IT stages
MCFARLAN (1984) Strategic Grid: the strategic role of present and future IT applications for

different types of companies.
PORTER & MILLAR (1985) | Information Intensity matrix for products and processes

HENDERSON & Alignment between IT and business strategies and infrastructure. Alignment

VENKATRAMAN (1993) Perspective (what drives the alignment)

EARDLEY et al. (1996) Studies of “classic” successes in IT strategic systems according to the Porter’s
forces of competition

LI & YE (1999) IT and company performance according to the environmental, strategic and

administrative context based on IT investments.

FOCUS ON_PRESCRIPTION

LUFTMAN (1996) Discussion of factors which enable and inhibit alignment according to the view
of an IT business executive

PRAIRIE (1996) Benchmarking of strategic alignment, using the research base of large
companies with successful IT use

ROCKART et al. (1996) “Imperatives” for IT organization, according to the present scenario of

globalized competition
SMITHSON & HIRSCHEIM | Classification of IT evaluation model; history of IT evaluation

(1998)
MCFARLAN (1990) Analysis of the Information Decade (1990s) focusing on IT trends,
characteristics of strategic systems and reasons for failures in IT design.
FOCUS ON_ACTION
ROCKART (1979) Critical Success Factors Model relating factors to information systems which
support them or to their measurement
ROSS et al. (1996) Competitiveness in the long term based on three IT “assets™: IT staff, a

reusable technology base and partnership between the IT and business
administrations.

FARBEY et al. (1995) “Scale” of benefits evaluation: classification of IT applications into eight groups
with their respective evaluation methods.

INTEGRATIVE _MODELS
WILLCOCKS & LESTER Discussion of the factors to be considered in IT analysis, explaining the origin

(1997) of the productivity “paradox”. Model for evaluating “system life cycles”, using
various other models
LAURINDO (2002) Model for analyzing the role of IT in organizations, utilizing diverse models in

an integrated fashion.

Figure 5.6. Efficiency vs. effectiveness in IT applications (adapted from
Laurindo, 2002)

EFFECTIVENESS
LOW HIGH
HIGH
NEED FOR A CHANGE OF "EDEN"
FOCUS (IDEAL SITUATION)
EFFICIENCY
OPPORTUNITY TO
"CHAOS" IMPROVE PROCESSES
Low
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words, once effectiveness is achieved, increased efficiency can result in
important gains.

Figure 5.6 contains a proposed diagram for viewing the situations related to
efficiency and effectiveness inthe use of IT.

When companies demonstrate low efficiency and high effectiveness, they are
in“CHAOS” ina critical situation. The first move to get out ofthis situation
shouldbe to aimatincreased effectiveness, and to align the IT strategy with the
business strategy.

Ifthe company has low effectiveness, but high efficiency in the use of IT, it
means that it should redirect its efforts, and change the focus ofits activities, in
order to use its good capacity where it can add value to the company’s
competitiveness.

In the case of a company with high effectiveness, but low efficiency in IT
utilization, it is necessary to work to improve its processes, with a view to
exploiting to the maximum the focus that is already on the right things, and which
cancontribute to the success of the company’s strategy.

Finally, acompany that is efficient and efficacious in the use of I'T will arrive in
“Eden”, the ideal situation that should be the goal for all.

Seeking the Most Important Points in IT’s Strategic
Role

Surveying various means of analyzing the strategic role of IT inside the
organizations points to the growing complexity ofthe issue, inresponse to the
increased strategic opportunities opened up by IT. Today, business and IT
strategies are often confused, especially with companies active on the Internet.

Eventhough alarge number ofarticles are devoted to analyzing the relationship
between I'T and company strategy, this theme remains a fertile field for more
research, due to the dynamism of IT potentialities and to the new strategies for
the market.

However, it is possible to list some points that allow for diverse approaches and
which therefore merit emphasis in I T use in alignment with business strategy:

*  Theneed to have a clear strategic vision for both business and IT,
to view IT as a competitive advantage for the business, and that it
be dedicated to the market and to the IT user.
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Havinga clear strategic vision for business and for IT is the starting point
for making a significant impact on the organization’s performance. IT
needs to be seen as a means for the company to obtain competitive
advantages in the market. It needs to act inconcert with the company’s
operations and strategy. Technological advances in themselves are not
justified without this vision.

*  Competitive advantage resulting from IT management and its
strategic alignment with the business and not from specific applica-
tions of IT.

Various authors (Henderson & Venkatraman, 1993; Luftman et al.,
1993; Rockart et al., 1996; Willcocks & Lester, 1997; Luftman, 1996;
Avisonetal., 1998) argue that it isnot enoughto have anIT strategys, it
hasto be aligned with the business strategy ofthe company. Further, there
is anotion that this alignment should be developed and maintained over
time in a dynamic process. It is not possible to maintain a competitive
advantage with a specific IT application since it is increasingly easy to
copythis application and an increasing number of companies use common
software, such as, for example, ERP systems (Laurindo et al., 2002).
Only an advantage based on I'T management aligned with the business
permits companies to maintain an advantage for a longer time.

*  Theimportance of considering all the technical (including monitor-
ing the evolution of whatis availablein the I'T market) as well as the
organizational aspects.

As Henderson and Venkatraman (1993) stress, it is necessary for
organizations to payattention to what is newly available in the IT market
and that there exist integration between its strategies and structures, both
of IT and the business.

*  Seeking effectiveness and not just efficiency.

Eventhoughitis recognized that there is a need for efficiency and high
technical capacity inIT operations, it is consensus that a company will only
beable to obtain competitive advantages by procuring effectiveness in the
use of IT as well. The search for IT effectiveness means analyzing its
impact on the results the company obtains, as well as considering gains in
productivity and the competitiveness ofthe business as measures of IT
effectiveness.

* The need for a close and intense relationship between the execu-
tives of the IT and business areas.
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One ofthe most cited manners for obtaining strategic IT applicationsis the
existence of a good relationship between executives from the IT and
business areas. This means that there exist structures and procedures
aimed at strengthening and ensuring the continuity ofthis good relation-
ship. In companies where I'T has or is beginning to have a strategic role for
the business, the closeness of I'T and business executives in the hierarchy
takeson greater importance (Li& Ye, 1999; Prairie, 1996; Rockartetal.,
1996; McFarlan, 1990; Willcocks & Lester, 1997; Earl & Feeny, 1994)
In addition there should be the realization that it is not a matter just for
technicians, but is anissue to be considered throughout the organization,
and especially by those who formulate and decide business strategy. In
turn, the IT executives should develop abilities in addition to technology
management; theyalso need to have a clear vision ofthe business.

*  Variableevaluation criteria according to the application.

Given the many different strategies for business and IT, as well as the
differentimportance of IT ineach organization, IT should be evaluated
based on several criteria (encompassing the technical, organizational, and
strategic aspects) and adapted to each company. Thus adopting a single
standard for evaluating the effectiveness of IT isnot viable.

*  Dynamic and flexible management of IT (as a continuous process)
and of its evaluation.

IT management (its strategy and planning) must be a continuous process,
notrestricted to the “moment of planning”, but monitoring I'T throughout
its life cycle. IT management should also be flexible enough to monitor
outside changes interms of opportunities for business strategies and the
availability of IT.

* Theissue of the “productivity paradox.”

The debate about whether productivity gains do result from I T still hovers
inthe air; therefore, analyses to explain or deny it are becoming progres-
sively broader.

Productivity indicators (measures) for IT cannot be based solely on
technical and efficiency aspects; they must be connected to business
productivity measures that truly represent what is significant for the
company’s progress.
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Trends in the Strategic Role of IT

Researches had been developed in order to find the enablers of Strategic
Alignment. Luftman (2001) listed five ofthem: senior executive support for IT,
IT involved in strategy development, IT understands the business, business-IT
partnership, well-prioritized I'T projects, and IT demonstrates leadership. The
absence or poor performance ofthese same factorsis considered an inhibitor
of Strategic Alignment.

Some authors, like Ciborra (1998), state the strategic success of IT applica-
tions might be achieved through a tentative approach, rather than structured
methods of strategic IT planning. These authors argue that frequently the
drivers of strategic I'T applications are efficiency issues, instead of aresult of
a strategic IT plan. Some important and well-known successful information
systems, with clear strategic impacts, do not present evidences of being
previously planned, what seems to be in agreement with this kind ofthinking
(Eardleyetal., 1996).

What does the future hold for the role of IT in the strategy of organizations? At
present there are a series of applications that have captivated the attention of
many and have opened up new possibilities, just as there are new concerns.
Terms such as Knowledge Management and CRM (Customer Relationship
Management), have been much used and are strongly associated to IT. In fact,
without IT these concepts have difficultybecoming resources effectivelyused
in companies.

Despite the failure of many virtual enterprises (the so-called “dot.coms”), e-
business and e-commerce applications appear to have reached a new level of
maturity, especially B2B (business-to-business — the connection between
companies via internet).

Thereare various success stories and large companies are increasingly invest-
ing in this success. Accordingto Porter (2001), the Internet is the I'T tool that,
up to the present, has shown the greatest potential of being a factor in obtaining
strategic advantages. This matter is explored in the chapter on the New
Economy.

Within this scenario, an appropriate analysis and evaluation of IT effectiveness
cantake ona fundamentalrole, enabling it to really become a powerful tool for
competitiveness.
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Case Studies: Strategy and
Decisions in Perspective

Case — IT is Worth its Weight in Results

Accordingto the 2003 reports from the Federal Reserve, the US central bank,
software sales inthe United States rose just 6% in 2002, after adrop 0f3% in
2001. For the Gartner Group, which researches the I T sector, a4.9% increase
in demand for products and services for this sector was predicted for 2003, but
the majority of expenditures innew projects will only take place ifareturnon
these investments can be demonstrated.

Inthis analysis of investments in I'T, these studies shows that companies use
financialindicators such as the ROI (returnon investment) and TCO (total cost
of ownership). In a simplified way, the ROI measures financial returns on
investments undertaken, while the TCO lists the direct and indirect costs ofa
product or service. However, calculating these indicators for IT projects is not
an easy task.

Meanwhile, a study of large companies in Brazil by the Grupo IT Midia,
indicated that 59% of the executives declared their intention to increase
investment in IT in 2003. But 46% ofthe amounts that will be applied include
the intention to realize immediate returns.

For example, Asia Shipping, which is in the business of marine freight
transportation, invested R$250 thousand between 2001 and 2002 to modern-
ize its IT infrastructure, and significantly reduced its costs. Among the IT
applications were rapid connections via Internet of'its offices in Sao Paulo,
Santos (SP), Paranagud (PR), and Vitoria (ES) and the ability of clients to
monitor their shipments.

Another example is the adoption by Siemen’s Brazilian affiliate of a single
standard operational system to facilitate technical support involved an invest-
ment 0f R$3 million, which was paid offin one year of operation.

Meanwhile, Industil, a paint manufacturing industry in the easternregion of the
cityofSao Paulo, invested R$35 thousand to install rapid Internet and e-mail
accounts for its employees and a new network, and experienced large cost
reductions with improvements in the security of data critical to the company and
the elimination ofpaper correspondence.

Portal Agéncia Estado, February 17,2003
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Case — Between Trucks and Refrigerators, Computers

Casas Bahia, the major retail outlet for household appliances in Brazil, isknown
for selling at low prices to alow-income public and for not being on the Internet;
the site only provides general information such as store addresses and contains
nothing ofelectronic commerce.

However, within its culture of divestment and pragmatism, IT has guaranteed
its place inthe company and the results have been very positive. And both the
space and the results are appreciable. One indication is the fact that Casas Bahia
isone of the three largest among IBM’s retail and consumer goods clients.

Anintegrated management systemallows the company managersto accom-
pany daily sales by type of product and daily invoicing by store. Untilnow, the
lack ofthe Internet has been premeditated and is due to the fact that its low-
income clients do not have Internet access.

However, since credit service is the key to its operations since sales on credit
make up 90% of the total, Casas Bahia has invested in a complex and
sophisticated systemofbusiness intelligence which can analyze the company’s
database to find patterns not evident at first glance. This is a new and expensive
technology that incorporates elements ofartificial intelligence.

Inthis way, clients with a higher probability for payment default (about 6% of
annual billing 0f3.6 billionreais in2001) can be identified.

Significant investments (around 7 millionreais) were made in modernizing the
data network. With this, all the stores and warchouses became linked to an
intranet that transmits both voice and data traffic six times quicker.

Thanks to this network, management can monitor all the company’s operations
fromits headquarters in Sdo Caetano do Sul, inthe ABC region of' Sao Paulo.

Another critical point where IT has made an important contribution is to
logistics. In 1995, an enormous investment was made in a gigantic 170
thousand square meter distribution center in Jundiai, Sio Paulo where more
than 1.2 million items from eight states arrived, destined to 24,000 different
addresses. TheIT logistical system is integrated into the purchasing and sales
system and product entryand exit is controlled by bar code. The extensionof
integration fromsales to delivery is contemplated. Once the sale is concluded,
this systemallows merchandise to be located in the warehouse and cleared, and
the truck route to deliver the product is elaborated automatically. Thus the client
can be informed ofthe exact delivery date at the time of purchase.
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The company’s IT team is comprised of approximately 100 people and
performs all operations internally, from developing the payroll system to
providing support to computers in the stores. The policy ofnot outsourcing is
characteristic of the company. Note that all the logistics are also internally
operated. The company has, for example, ateam of 1,000 drivers.

Adapted from Revista Exame, 03/06/2002 and Portal Exame, 03/04/2002.

Case — IT is Highlighted in Four Different Situations

The following four situations in companies active in Brazildemonstrate different
possibilities forusing I'T and its impact on strategies: CTBC Telecom, Bunge
Fertilizer, Siemens and Michelin.

CTBC Telecom

Atthe end 02000, CTBC Telecom, a telephone operator which serves the
states of Minas Gerais, Sdo Paulo, Mato Grosso do Sul and Goias, included
the improvement of the indices of customer satisfaction in its strategy. Its
importance was emphasized by tying the annual bonuses to it. Feeling alack of
good IT application support that would collaborate to this end, it decided to
invest ina CRM project at the end 0£2000. Inits first phase, the project cost
24 millionreais, but the results were promising.

Before CRM, when clients asked for information, they had to wait while an
attendant looked up the necessary information in eight different databases
(main records, service orders, billing, directory assistance, etc.) After the
implantation of the initial phase, five of these systems were merged; there was
a30% average reduction inresponse time and customer satisfaction surveys
showed signs of improvement. All the annual bonuses were paid.

Bunge Fertilizantes

Bunge Fertilizers, which belongs to the Bunge group (discussed earlier in this
book), billed one billion dollars in 2001. The company was the result of a
merger of five fertilizer manufacturers, only one of whichhad an ERP system.
There was a need to integrate all their IT systems, so that there would be
adequate, precise, and rapid information about all 63 units of the company

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Alignment Of Organizational Strategy 133

available to headquarters in Sdo Paulo. This was crucial for the success ofits
business plan.

According to a company executive, the director of technology and strategic
planning, “technology was a result ofa company necessity.”

Siemens

At Siemens of Brazil, there are only nine people on the I'T team, which includes
business analysts, technical experts, and process analysts to care for the design
and definition ofbusiness needs. This was possible due to acompany decision
to heavily outsource its IT services, for which Siemens Business Service was
created. This latter is a separate organization that is responsible for the German
conglomerate’s infrastructure worldwide, whichmade it possible for I'T costs
to fall from 3%to 2% ofbilling.

According to International Data Corporation (IDC), a market research com-
pany, in 2001 Brazilian companies paid 663 million dollars to outsourcing
companies to operate their IT areas, in addition to more than 95 million to rent
theuseofapplications. CPAM, of Sdo Paulo, one ofthe largest Brazilian IT
firms, billed 473 million reais in2001, 21% over what it had billed in 2000.
Two-thirds was for service delivery, and one-third was for the commercializa-
tionofequipment and programs.

However, there are not just positive aspects to the outsourcing of IT (such as
cost reduction). Among other risks, there is the possibility that service
providers go bankrupt and leave their clients without coverage.

Michelin

Michelin ofBrazil, a tire manufacturer, successfully implanted its integrated
CRM, a customer relations system that involves several of the company’s
departments. The project, which was undertaken in February 2001 with an
investment of 800 thousand dollars and an expected return on investment
timeline of two years, is continuing on schedule within the time and cost
guidelines. The system will be expanded to other countries in Latin America,
which could generate an economy of scale for use ofthe technologyand expand
the integrationof information.

These good project resultsare duein large part to the way the implantationteamwas
puttogether and led; ithas professionals fromthe areas ofbusiness, I'T,and marketing
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Initially in 1999, the decision to implant a CRM was due to the need to improve
the service provided by the company’s call center, which served the company’s
distributors and sales personnel in the field, who phoned in with questions,
requests for information, and to place orders for merchandise.

With the installation ofa factory in Sdo Paulo and the resulting increase in the
number of distributors (from 80 in 1995t0 200 in 1999), the call center could
not handle the job. Thus CRM computerized the service.

But the CRM allowed the company to go beyond resolving this operational
problem. This IT application lent support for developing new initiatives
including new strategies in the areas of e-business and sales.

Beginning in 2000, each salesperson was given a laptop with access to
company informationavailable inan intranet. With this, the need for integration
among datareceived by the call center and the sales forces was perceived, due
to theredundancy ofanswering the same questions fromsales personnel. The new
integrated systemeliminated this problem, in addition to providing automatic
answers to requests and questions and this improved the company’s image.

Later, anetwork with information about the company was implanted which was
accessible even by employees. Orders no longer needed to be written down by
sales personnel, who could then act as consultants.

The integration ofthis system permitted the companyto visualize other areas
that synchronize with data collected by the call center and the Internet, among
these are the areas oflogistics and the billing and marketing departments. With
itsreformulated informationsystem, the internal areas could assume a perfor-
mance commitment to one another, which ledto atangible improvement in the
quality of customer service.

Revista Exame, Feb. 13/2002, edition760 Sao Paulo, 14/2 (Portal
EXAME)

Questions for Reflection and Discussion

Considering the case in the section titled IT is Worth it’s Weight in Results,
answer the following questions:

1. What are the tangible possible benefits of being listed in each ofthe three
categories cited? What strategic impact could this have?
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2. Whatintangible benefits could berelated to each ofthese cases and what
strategic benefits could arise?

Considering the case in the section titled Between Trust and Refrigerators,
Computers, answer the following questions:

3. Analyzethe forces of competition inthe sector of retail store sales and the
generic sales strategy of Casas Bahia.

4. Discussthepotentialthat Information Technology has to alter the forces
of competition in this sector and place themin the Strategic Grid.

5. Analyze the information needs in the product and the process (value chain)
and position the sector onthe Information Intensity Matrix.

6. Analyzetherole ofInformation Technologyat Casas Bahia, placing it on
the Strategic Grid and onthe Information Intensity Matrix.

7. Discuss the solutions adopted by the company in light of the above
analyses.

Considering the case initem IT is Highlighted in Four Different Situations,
answer the following questions:

8. DiscussIT’s potential for affecting industry strategies in the areas where
the companies in the chart above are active. Repeat the analysis for each
company.

9. Think of at least two critical success factors that fit each of these
companies.

10. Whatisthe positioning ofthese companies on McFarlan’s Strategic Grid
and on the Information Intensity Matrix?

11. Considering Hendersonand Venkatraman’s Strategic Alignment model,
what are the perspectives for alignment to be adopted in each ofthese
companies?

12. Among the five companies considered by the Portal Info Exame as the
“most connected” in Brazil in 2001, four are banks (Itat, Bradesco,
Banco Santos, and the Caixa Economica Federal); the other company is
Siemens. Discuss this fact, taking as a basis the models of IT analysis cited
inthe above questions.
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Chapter VI

Performance
Measurement Systems

Introduction

Up to now, this book has shown readers the important components in
formulating a successful strategy and good decision-making processes.

Now imagine the challenge of implementing a strategy formulated ina company
such as Microsoft, with subsidiaries in many countries and a legion of collabo-
rators! How can one ensure that the strategy not be lost in the implementation?

This chapter intends to touch on issues related to the strategic alignment of the
organization to effectively implement the outlined strategy, as well as the
elements, which are important to developing performance measurement sys-
tems to monitor and measure the results obtained fromthe strategy in process.

Building a Rapid Strategic Process

Have you asked yourself what is the reigning strategy in the organization where
you work? Do you know that your daily activities contribute (or not) to the
organization reaching it strategic objectives?
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Unfortunately, often the response to these questions is “no”. This happens
because the process of formulating and implementing strategy is very slow and
itis carried out inisolation by the highest levels of administration, so that it is
lost in the day-to-day operations ofthe organization.

Mintzberg (1994) stresses that planning cannot be dissociated fromaction, and
requires the involvement of the entire organization, while also warning ofthree
fallacies of strategic planning: prediction is possible; detachment, i.e., the
separation of the strategist from the objects of strategy; and the strategic
planning process can be formalized.

These three fallacies help to dissociate strategic planning from strategic
thinking. They lead to bureaucratic decision-making processes. What should
be a support tool to facilitate human thinking could become a straight jacket,
anarbitrary formalization.

Mintzberg and Waters (1985) give more emphasis to an organization’s actions
than its systematized plans and goals. These plans are created by top manage-
ment or consultants and are called intentional strategies.

However, there is another pattern of strategic action that occurs in the absence
ofiintentions called emergent strategies. Theses strategies result from threats
and opportunities, which are in the course of everyday work life and demand
responses fromthose managers who havethe task of executing the organization’s
strategy.

Anyprocess that does not take into account intentional as well as emerging
strategies will dissociate strategy from action, resulting in a lack ofalignment.

Formulating and Implementing Strategy in Turbulent
Environments

Various authors emphasize the need for change inthe process of formulating
and implementing strategy in the face of ever more rapid changes in the
competitive environment (Christensen, 1997; Eisenhardt & Browns, 2000;
Eisenhardt & Sull, 2001).

Eisenhardt and Browns (2000) researched top management teams at a dozen
companies in the Silicon Valley, trying to identify the strategic decision-making
process, especially in turbulent markets. At asecond stage ofresearch, another
12 companies were studied, six leaders and six followers from different
European, Asian, and North American origins.
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Inbothresearch phases, the differences between the strategic decision-making
processes used by the more efficient and less efficient companies were clear.
Successful strategies are the result of decision-making processes in which
executives develop collective intuition, stimulate constructive conflict, maintain
the pace of decisions and avoid petty politicking, making rapid, high quality,
and widely supported decisions. The trade-offs betweenspeed and quality of
the decisions were not verified however.

Eisenhardt and Browns (2000) identified four basic subprocesses for creating
strategy:

*  Creationofacollective understanding (intuition), which strengthens the
ability of top management to identify opportunities and threats earlier and
more accurately.

+  Stimulation of rapid conflicts to improve the quality of strategic thinking
without losing time.

*  Maintenance ofadisciplined pace in the decision-making process, which
leads to concluding it on time.

»  Discouragement of corporate petty politicking, since it creates non-
productive conflicts and wastes time.

Inanearlier work, Eisenhardt and Sull (2001) identified anew wayofleading
the strategic process that they called simple rules. Of course it is important to
write the correct rules, avoiding creating heavy guideline manuals in order to
keep fromparalyzing the organization. Inthe companies studied, thenumber of
rules varied fromtwo to seven.

These rules should be followed religiously, as ifthey were the organization’s
Ten Commandments, and any temptation to change them frequently should be
avoided.

The strategic process of simple rules, appropriate for turbulent markets, has
broad categories of rules as the following: how-to, frontier, priority, time,
and exit.
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Strategic Performance
Measurement and Monitoring

According to Carvalho and Laurindo (2003), the relevance of alignment
between business strategy and its operational performance has been increas-
ingly studied. Different approaches can be found in the academic and
practitioner’s bibliography, emphasizing the importance oflinking effectiveness
to goals, objectives and requirements of organizations, in order to manage
operational performance continuously (Tonchia, 2000; Kaplan & Norton,
1992, 1993, 1996, 2000; Rockart, 1979; Broadbent & Weill, 1997).

An effective performance measurement system (PMS) has the following
constituent parts: “(1) individual measures that quantify the efficiency and
effectiveness of actions; (2) a set of measures that combine to assess the
performance ofan organization as awhole; and (3) a supporting infrastructure
that enables data to be acquired, collated, sorted, analyzed, interpreted and
disseminated” (Kennery & Neely, 2000). With regard to this second part of
PMS, currently popular methods, such as the Balanced Scorecard (BSC)
(Kaplan & Norton, 1992), the Performance Pyramid (Kerseens-van Drongelen,
2000) and the Performance Prism (Kennerly & Neely, 2000), can be found.
Among them, BSC became the most widely used method.

The BSCwas developed by Kaplanand Norton (1992) with the aim of learning
about all the complexity existing in organizational performance evaluation
(Epstein & Manzoni, 1997). Traditional methods of measurement always
prioritize a financial-accounting measure that does not measure intangible
assets, which are fundamental in the competitive environment. Intangible assets
suchas client relations, the ability and knowledge ofthe work force, information
technology, and a corporate culture that encourages innovation and continuous
improvement, despite having become a source of competitive advantage, were
not contemplated by traditional tools since intangible assets depend on the
organization’s context and its strategy.

The BSC sums up, therefore, in a single document — the strategic map —the
organization’s performance from four perspectives, involving, besides the
traditional financial perspective, the client perspective, the learning and
growth perspective, and the perspective of internal processes, forming a
balanced set of performance indicators for a company.

Thisbalanced set of indicators, the balanced scorecard, results in a clear map
ofthe vision and strategies of an organization, converting theminto action. The
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BSCprovides feedback frominternal as well as external processes with the aim
of’continuously seeking better strategic performance and better results (Kaplan
& Norton, 1992). With the BSC, the perspectives ofall the stakeholders are
contemplated, providing the strategic alignment of the organization and its
business units, promoting a vision of the business which is both synthetic and
far-reaching.

Kaplan and Norton (1992) make an analogy of the BSC to the map used by
a general to lead troops in foreign territory. This map is necessary to have
detailed localknowledge and to communicate war strategy to the officers and
therest ofthe troops.

The BSC helps to overcome the lack of ability that traditional strategic
management systems have in connecting long-termstrategy with short-term
activities (Kaplan & Norton, 1996).

Figure 6.1 illustrates the BSC model. Observe that each perspective should
have its own cast of performance indicators, which should reflect the singular
needs ofeach organization in the search for its vision.

The BSCtranslates vision and strategy into learning, abilities, and systems that
employees need to develop (their learning and growth) to innovate and build
the correct and efficient strategic capacities (internal processes) that will
deliver specific value to the market (clients) that can increase value (financial)
to the shareholder (Epstein and Manzoni, 1997). This comprehension ofthe
way one intends to reach the desired performance level for each of the
perspectives, with the strategy at the center, is one ofthe main advantages of
thismodel. It is stressed that the perception oftrade-offs among the measures
and the creation of a network of performance indicators constitutes an
important tool to promote and commit the entire organization to the strategy at
alllevels (Epstein & Manzoni, 1997).

Figure 6.1. Four perspectives (adapted from Kaplan & Norton, 1996a)
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Following is a presentation ofthe four perspectives ofthe BSC, as well as the
main requirements for installing this model.

Financial Perspective

The strategic map begins with financial strategy to increase value to the
shareholder. Asremarked earlier, Kaplanand Norton (1992) did not discard
the traditional financial side, but emphasized the search for balance with the
other perspectives.

The objectives and financial measures need to perform a double function: to
define the financial performance expected of the strategy and to serve as the
main goal for the objectives and measures of allthe other BSC perspectives.

The financial perspective defines the long-term goals ofthe business unit, not
limiting it to profitability objectives. However, within this perspective, compa-
nies generallywork with three financialthemes: revenue growth and mix, cost
reduction/productivity gains, and utilization of assets/strategic invest-
ment. The theme of revenue growth and mix is concentrated on developing
new sources ofrevenue and profitability, such as franchises or increasing value
to clients. Franchises provide new sources of revenue deriving from new
markets, new products or new clients, requiring, however, greater changes and
longer execution times. Immediately increasing value to clients, by means of
broadening the relationship with clients and a change in the mix of existing
products and services with offers of greater added value, can generate results
in the midterm. The issue of costs reduction/ productivity gains seeks the
efficient execution of operational activities, reducing direct and indirect costs
of products and services, sharing common resources with other units of the
business and increasing efficiency, with the current client base. The issue of
utilization of assets and strategic investment intends to reduce the levels of
capitalinvestment required to support a given volume and mix in the business
unit.

Kaplan and Norton (1996) stress however, that there is a range of possible
financial objectives that should be considered, which vary depending on the
stage of the business; there are three stages in which the business unit can be
located — rapid growth, maintenance, and harvesting. The business units
that are at the stage ofrapid growth are those in the initial stages of their life
cycle. At this stage, the business needs to make significant investments to
develop and expand its productive capacity, new products and services,
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systems, infrastructure, distribution networks, and client relations. Business at
the maintenance stage aims to ensure its market share and perhaps increase it,
focusing on investments in bottlenecks and expanded capacity as well as
continuous improvement. Finally, business at the harvesting stage has reached
the phase of maturityin its life cycle, making only the investments necessary to
maintain equipment and capacity, prioritizing short-term investments with short
periods ofreturn with the main objective to maximize the corporate cash flow.
The portfolio models can help incomprehending these stages. It is possible to
suggest some financial objectives that translate the specifics of each of these
stages as presented in Table 6.1.

Kaplanand Norton (2000) summarize two basic strategies for this perspective:
revenue growth and productivity. The strategy for revenue growthisconcen-
trated on developing new sources of revenue and profitability, by means of
creating franchises and or increasing value to clients. Franchises are sources of
revenue deriving fromnew markets, new products and new clients, which cause
greater changes and involving longer timeframes for their execution. To
increase value to clients means expanding existing client relations, obtaining
results in the midterm. Finally, the strategy for productivity, seeks to
efficiently carry out operational activities in support of present clients with a
focus onreducing costs and/or increasing efficiency in addition to better utilizing
assets.

Table 6.1. Financial measures and business strategies (adapted from
Kaplan & Norton, 1996b)

Revenue & Mix Cost & Productivity Asset Utilization
Growth Sales growth rate by Revenue/employee Investment (% of sales)
segment R&D (% of sales)

% revenue from new
product/ service and
customers

Sustain Share of targeted customers | Cost x competitors Working capital ratios
Cross-selling Cost reduction rates (cash-t0-cash cycle)
% revenues from new Indirect expenses (% of sales) ROCE by key asset
applications categories
Customer and product line Asset utilization rates
profitability

Harvest Customer and product line Unit cost/ unit Payback
profitability Unit cost/transaction Throughput

% unprofitable customers
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Client Perspective

The client perspective should provide a clear vision of the market and client
segments and the performance of the business unit in these segments. An
unsatisfactory performance from this perspective is an indicator of future
decline, even ifthe financial perspective shows favorable results, although often
the financial scenario reveals itself to be favorable. But to translate the
processes into financial success, companies should put satisfying their clients in
first place.

In this perspective, there are a series of generic measures such as client
satisfaction, client retention, conquering new clients, client profitability,
and market share in the target segments that could be useful.

Although the value proposition can vary from the industrial to another sector
and even within market segments inside an industry, the measures shown are
keyelements to comprehending what value is for the key segment. Kaplan and
Norton (1996) observe, nevertheless, common sets of attributes, which
organize the values proposed in all industries where they applied the BSC,
whichwere: product/service characteristics, relationship with clients, and
image and reputation.

Based on the value proposition, the business unit is able to formulate measures
fromthe client perspective that translate into market strategy in such as way
asto reap financial returns from the financial perspective.

Internal Processes Perspective

The perspective of internal processes allows identification of critical pro-
cesses in which the business unit should do better. These processes should
enable the business to deliver the value proposal of the target segment and
satisfy shareholders’ expectations.

Measurements should focus onthe internal processes that will have a greater
impact on customer satisfaction and in meeting financial goals, as Figure 6.2
illustrates.

Managing processes in the BSC context should not be tied to existing
processes; it is frequently necessary to map new ones. Kaplan and Norton
(1992) identify four levels of process of interest for this perspective: building
business by innovating in products and services and by entering new markets
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Figure 6.2. Model of the generic value chain (Kaplan & Norton, 1996b)
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(see Chapter 3)

and client segments; deepening the relationship with existing clients; obtaining
operational excellence through management of supply, cost, quality, and cycle
time; utilization of assets and management capacity. Figure 6.2 shows the
internal processes ina generic value chain.

The financial benefits which come from improving processes usually take place
in stages: control and improvement of existing processes (short term), in-
creased revenue by improving relations with clients (midterm), and the process
ofinnovation (long-term). A complete strategy should have a return fromall
three areas.

Learning and Growth Perspective

The learning and growth perspective identifies the infrastructure, which the
organization needs to build to create learning and growth in the long-term.
These are required to meet the objectives from other perspectives. Thus,

Figure 6.3. Customer perspective (adapted from Carvalho & Laurindo,
2003; Kaplan & Norton, 1996b)
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investing in this perspective is a critical factor for the survivaland development
ofthe organization inthe long-term.

According to Kaplan and Norton (2000), all strategic maps should define the
core competencies, technologies, and the organizational culture needed to
support the organization’s strategy.

There are three basic points to define measures for learning and growth:
personal, systems, and procedures (Kaplan & Norton, 1996). These objec-
tives enable the company to align its human resources, information, and
technology to its strategy.

In order to guarantee the alignment among the four perspectives, each
perspective should be integrated in with other perspectives as shown in Figure
6.3.

Implementing the BSC

Implementing the BSC is a long process, since it does not consist only of
defining perspectives and their extension into objectives, indicators, and goals.
Involvement, knowledge ofinternal processes, and a good system of informa-
tionare needed. Imagine a company that does not have its processes mapped
out! It would have to incorporate management by processes, which always is
acomplex task.

Figure 6.4. Managing strategy: four processes (adapted from Kaplan &
Norton, 1996a)
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Kaplan and Norton (1996) identify four management processes, which in
combination with the four perspectives, contribute to connecting long-term
strategic objectives to short-term actions. It could be used also the concept of
P-D-C-Ccycle (plan, do, check and action) to BSC implementation. Figure
6.4 illustrates the BSC implementation process.

The process of translating the vision helps to build consensus around the
company’s vision and strategy. One should avoid vague statements such as
“best inits class”, expressing this instead along with performance goals and
measurements.

The process of communication and connection allows the BSC to be
communicated to all levels, thus linking departmental to individual objectives,
creating a cascading process. One should avoid letting individual incentives
prioritize the short-term goals; they should be aligned to the organizational
strategy.

The business planning process allows for the integration of the financial and
business planes. Since most organizations implement a number of change
programs simultaneously, eachwith its gurus and consultants and allcompeting
for the time and resources of the principal executives, the BSC can be a form
ofintegrating themaround long-term strategies.

The feedback and learning process gives an organization the capacity for
strategic learning. With the BSC, and organization can monitor its short term
results in the four perspectives, permitting modifications to strategies in
progress, thus reflecting organizational learning.

These four processes reflect an iterative sequence of actions. To arrive at a
stable management system, according to the example presented by Kaplan and
Norton (1996), can require about thirty months, and an organization can need
to go through these four processes two or three times.

Difficulties in Implementing the BSC

Implementing the BSC is not an easy process, some organizations have
invested considerable financial and human effort in this process without
attaining the hoped for results (Kaplan & Norton, 2000; Kaplan, 1999;
Mercer, 1999; Schneiderman 1999).

Kaplan (1999) identified six critical aspects in the process of implementing the
BSCthatcanleadto failure:
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*  Top level management was not involved and the BSC was delegated to
middle management, which does not have a clear vision ofthe organization’s
strategy overall.

*  Atop-levelexecutive attempted to construct the BSC alone; generally this
is someone from finance or planning.

*  Responsibilities for the BS are not shared by the lower levels of the
organization— divisions, business units and individual departments.

»  Treating the BSC at a single event and not as a continuous process in
which the objectives, indicators and goals can be revised based on
organizational learning.

*  Confusing the BSC with a project, delegating its implementation to an
outside consultant, spending for the computerization ofall the data and
creating a standard reporting interface.

*  Introducingthe BSC just for compensation, adding non-financial mea-
sures to the incentive programs.

Mercer (1999) did a study of 214 companies and discovered that 88%
consider that the results of the BSC are more effective when linked to
compensation systems. One the other hand, they found that developing a
system of compensation appropriate to the BSC is not easy.

Another curious point has to do with developing measurements for the BSC.
Some organizations use too few measures in their BSC (one or two per
perspective) and never achieve a balance between the desired results and the
performance drivers ofthese results. Others include so many measurements
that they spend little time on those that have an effective impact on strategy.
Finally, the organization cannot identify the correct drivers, i.e., those that do,
in fact, translate into strategy. But these errors canbe easily corrected if’it is
realized that the BSC is a continuing process and that measurements can be
redefined.

Table 6.2. Benefits and success factors of the BSC

Benefits Success Factors

e Summarize the indicators for the four e Risk of not articulating a clear strategy.
perspectives in an easy to visualize e Need for constant, face to face
document discussion to meet goals.

e Encourage the administrators to e Risk of not achieving balance among
share a clear strategy for what they the four perspectives.
are trying to accomplish e Need to develop a compensation

system for employees.
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An article by Epstein and Manzoni does a critical analysis of the process of
implanting the Balanced Scorecard and Tableau de Bord methodologies, of
American and French origin, respectively. Table 6.2 shows the benefits and
success factorsinapplying these tools.

For Hauser and Katz (1998) intheir provocativelytitled article, “Metrics: You
are what you measure!” metrics feed a process ofaction and reaction, and if
they are not well defined, can have critical consequences for organizations.
According to these authors, metrics, independently of the way they are used,
affect actions and decisions within an organization, which in turn affects the
results obtained.

Hauser and Katz (1998) allege that good measures are hard to implement and
require a lot of work, warning of seven pitfalls that should be avoided:

1. Delaying rewards: avoid tying goals and benefits just to the long term;

2. employing risky rewards that affect the selection/rejection of projects in
function of unclear metrics, which permit choosing the lesser risk compro-
mising the probability of results in the long term,;

3. useofmetrics that are hard to control, which are difficult to correlate
with day-to-day activities;

4. losing sight of the goal such that metrics distort the real objectives ofthe
organization because they are not in line with the realneeds of clients and
the business of the company;

5. choice of metrics that are precisely wrong, i.e., metrics that are
calibrated with great precision, but lose their focus since they are not clear
to managers and employees;

6. Assuming your managers and employees have no options, i.c., the
entire cost and effort of implementation, control, and search for the
desired results through a system of metrics that does not reflect the value
added to employees and managers;

7.  thinking narrowly, i.e., it should be a system of creative measurements
—breaking paradigms.

Onthe other hand, the authors recommend seven steps to obtain a good system
of metrics, as follows:
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Start by listening to the voice of customer (VOC) in order to
determine which results should be procured and consequently what goals
should be implemented.

Understand the job (voice ofemployee — VOE), i.e., what generates
value for the employee beyond financial bonuses, ponder these values and
understand the processes and activities ofthe business.

Understand the interrelationships among the metrics, aiming to assure
harmony in the use of various metrics, avoiding conflicting goals between
departments that hinder the search for an overall result for the organiza-
tion.

Understand the linkages among different measurements, identifying
client needs, seeking to understand how they can be reached through
internal processes, and establish a link between these processes and the
expected results.

Try to test the correlations and test manager and employee reac-
tion, i.e., test correlationamong metrics and results, obtaining information
from managers and employees during implementation and utilizing pilot
projects, research and communication.

Involve managers and employees, i.c. involve people who willuse and
suffer the pressures ofthe measurement system while developing it; this
will guarantee that participation lead to legitimacy, commitment, and
better understanding.

Seek new paradigms, utilizing steps one to six creatively, not limiting the
organization.

Case Study: Strategy and
Decisions in Perspective

Case — Implementing the BSC at Unibanco Bank

Unibanco, the third largest private financial institution in Brazil, has been
disseminating the Balanced Scorecard (BSC) among its 28,000 employees
since December of 1999.
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The system was baptized the management panel (PDG), involving the four
business units ofthe bank- retail, wholesale, insurance, and asset management
—which had to define their strategy and refine it into more specific objectives.

At the end 02000, Unibanco’s plan was defined, aligning the BSC ofeach
business unit with the corporate plan. The executives opted to explain the
methodology to the 28,000 employees and created a symbol for the PDG.
Several events were promoted where Pedro Moreira Salles, shareholder and
president, and the executives from the business units spoke to the managers
about the mechanisms of BSC functioning. Other resources used for dissemi-
nation were an explanatory video with Salles’ participation, favors that alluded
to the use ofthe tool, as wellas a broad dissemination of the theme in the internal
newsletter and the intranet.

Eventhough BSC isused simultaneously in the four business units, the pace of
implementationis different for each.

In the wholesale unit, the process of disseminating the BSC needed to be
revised. According to Maria Luisa Mendes, director of the wholesale bank,
“Weperceived that the BSC was being discussed only at monthly meetings of
the executive council”. To reverse this picture and to involve other executives,
it was permitted that they also have access to the software programs for
monitoring the progress of BSC activities in the wholesale unit. The unit also
needed to review some of'its performance indicators.

For example, the wholesale bank did image research which measured the
success of a strategic goal, “fo be seen by client companies as a solid,

credible institution,” comparing itself to 16 other banks. According to
Cristiano Cagne, planning manager for the wholesale unit, “We analyzed our
position in relation to banks with little representation in the market or with
activities different than ours.” The study was not abolished, but the number of
banks was reduced, and the bank compared itself onlyto rival institutions such
as Bradesco, Itau, ABN, and BankBoston.

On the other hand, one of Unibanco’s business units, AIG Insurance and
Pension funds, had already begun to harvest the fruits ofadopting the BSC.
Success in implanting the BSC in this unit can be associated to the good
development of its strategic map and to incorporating it into the unit’s everyday
life. The first BSC was in2000, when executives decided that the system was
to beused to help the unit arrive among the three largest insurance companies
inthe countryinaperiod of three years, in terms of measures ofliquid profit,
client satisfaction, and market participation. Of these goals, it has already
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reached second place in the item client satisfaction, and expects to reach third
place in liquid profit this year, and should be in fourth place in market
participation, making it a nearly complete victory.

Unibanco AIG carried out its action plans and met the objectives defined by the
strategic map. Amongthem is maintaining the combined index below 100%,
meaning reducing the chances of casualties by clients and operating expenses,
and thus profiting more with revenue fromannuities. Presently Unibanco AIG’s
combined index is 99.8%, against the 107% market average.

Another objective described in the strategic map, which isto increase sales of
the more profitable products such as life insurance and private retirement plans,
was also achieved. The sale of private retirement plans and insurance such as
life, home, and freight, which had an average 800,000 reais (November 2000),
recorded premiums at the prize-winning level of 22 million reais (in December
2002). One ofthoseresponsible was the Rally ofincentive program, focused
onbrokers. This goal ofincreasing revenue by widening market participation
for more lucrative products is balanced by other objectives linked to increased
productivity, withrespect for the budget from the financial perspective.

Every Monday, the main executives ofthe unit check the progress ofthe BSC.
Three executives directing the BSC in the unit advise José Rudge, president of
Unibanco AIG. He calls Irany Strumiello, the project manager, the “control
panel. Irany tells me what actions are in process and when it is necessaryto turn
onthered light.” Ana Paula Hubert, quality manager, is a kind of guardian of
BSC methodology, clearing up conceptual doubts and defining better indica-
tors. Finally, Valeria Luchesi, humanresources supervisor, defines compensa-
tion for employees when goals are met.

For the period 2003-2006, Unibanco Insurance is already working with a
new balanced scorecard.

Source: Adapted from Herzog (2003).

Questions for Discussion and Reflection

1.  What is the Balanced Scorecard?

2. Whatarethe perspectives of this model? Give examples of measures for
each ofthe perspectives.

3. Whatare the main difficulties in implementing the BSC?
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What are the main difficulties in directing the strategic process?

5. Considering the case in the section titled Implementing the BSC at
Unibanco Bank, answer the following questions:

*  What was the process for introducing the management panel
(PDG)?

*  What differentiates the implementation in the business units of
Unibanco, AIG and the wholesale units?

*  Identifythe main components of AIG’s BSC, and compare it with
the model presented inthe chapter.
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Chapter VII

Strategies For The
New Economy And
Dynamic Competitive
Environment

Introduction

The so-called “New Economy” has expanded market competition to a world
scale— no longer is it local or regional. Thus, decisions which are made or
events that occur in one part ofthe planet can have repercussions for the rest
ofthe world. In addition, the interrelationships between companies can involve
actors who are very far away from each other.

Information Technology (IT) is seenas the factor that has made this worldwide
integration possible, along with the creation of new business strategies, new
organizational structures, and new modes ofrelationship among companies and
betweenbusiness and consumers (Laurindoet al., 2003; Laurindo etal., 2001).

TheInternet is the IT application with highest visibility, since it provides the
infrastructure for developing strategic I'T applications, of which e-business and
e-commerce are the most outstanding (Evans & Wuster, 1997; Frontini,
1999).

This has givenrise to virtual organizations, the companies whose activities are
exclusively on the Internet, while simultaneously, traditional businesses have
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become active on the web. New forms of association and relationships in
business have also come into being. IT makes anew form of integration viable:
virtual integration, which has become a strong alternative to vertical integration,
whichis losing its potential as a source of competitive advantage, according to
Venkatraman and Henderson (1998).

After the initial period during which many innovative initiatives appeared and
then disappeared, the need for a well-defined strategy became clear. Early
interest in business to consumer (B2C) shifted to an interest in business-to-
business (B2B), where large companies explored the features of this new and
powerfultool.

InPorter’s (2001) opinion, while the Internet is the best I T platform developed
to date to reinforce a distinctive strategy, businesses have committed many
errors inutilizing it, because they lack a strategic vision. Further, he argues that
the founding principles oftraditional strategy are necessary to the success of
companies that use the Internet. He does not believe ina “New Economy” or
the revolutionary nature ofthe Internet. Inturn, other authors suchas Tapscott
(2001) seein the Internet anagent that ruptures economic activities, to the point
that strategy must be revised totally.

With this scenario in mind, it is important to understand these concepts and
paths for strategy in the midst ofthis turbulent environment and in virtual space,
so that the entire potential of the Interest can yield new organizational forms,
both intra and extra-company.

Seeking to Understand the
New Economy

What is usually called the New Economy is strongly connected to two other
terms: globalizationand virtuality.

The term “globalization’ has been widely disseminated and gained both fans
and enemies. Since the 1970s, countries have become more interdependent
due to the flow of goods, services, and capital. An orientation toward the
external market has become strongly correlated with development in several
countries. This process has beenunderscored withthe distribution of produc-
tion activities to different countries, involving international investment and
outsourcing and promoting a functional integration ofthe world economy.
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Thus a new global capitalism has come into being. Both activities and the
organization of these activities have been internationalized, yet there is a
perception that gains from globalization have not been distributed in an
egalitarian manne (Gereffietal.,2001).

Asthese same authors stress, the phenomenon ofinternationalization itselfis
not new, since in a certain sense it has been goingon since the 18th century, with
the founding of the colonial empires, which sought new sources for raw
materials and new consumers markets for their manufactured products. Even
in the ancient Roman Empire a similar situation could be observed. Globaliza-
tion implies a functional integration among activities dispersed throughout
several countries. This lends great importance to an examination of the chains
ofvalue asa wayto understand the means to promote this integration.

Three major groups of factors are determinants for globalized competition:
technologies, institutions, and organizational innovations (Gereffi, 2001).

The so-called “New Economy” isrelated to this new globalized reality, with an
emphasis onthe issue oftechnology, in which the Internet has become the agent
that makes it possible to give anew configurationto activities (Tapscott, 2001).
Accordingto Gereffi (2001), many call this new situation the “digital economy”,
the “economyofinnovation”, “network economy” or “electronic economy” (e-
economy). Thus, the New Economy is frequently viewed as the economy ofthe
Internet, of e-business, where organizational relationships take on new forms

and new dimensions where the virtual aspect stands out.

It is worth discussing what “virtual” means, since this term comes up so often
when talking about the New Economy and the Internet. According to
Chandrashekar and Schary (1999), virtuality can take on three different
meanings in the context ofbusiness and the supply chain (see Chapter III).

Firstly, it can mean all the computer communications which have replaced
human participation. This includes I T applications such as CAD/CAM or PCP
systems, which permit better processing oforders, quicker production, auto-
mated requisitions and office administration.

The second meaning is related to the idea ofa “supra-organization”, in which
eachpartner has a specific role. Evenbefore IT resources existed, there were
“supra-organizations”, for example, construction firms, travel agencies, and
clothing manufacturers. However, the use of IT allowed the pre-existing
“supra-organizations” to operate more efficiently.

Finally, the third meaning has to do with the development of organizations
united fundamentally throughIT networks, where establishing networks still
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requires personal contact, but once the network has been set up, future
transactions are all electronic.

The turbulent environment of the New Economy will be discussed in this
chapter, based on these two concepts: globalization and virtuality linked to the
use ofthe Internet, whichare new variables to be used in building a successful
strategy.

The Electronic Markets

For a long time, vertical integration (including in the same organization,
assembly activities and the flow ofthe value chain) was seen as an important
means ofreducing costs with a significant strategic impacts.

But, by expanding the range of possibilities, the use of IT modified the
importance of verticalization.

Aswesaw in Chapter V, Information Technology (IT) has played a primary roll
in the strategy of the leading companies in competitive markets, changing
competitiveness throughout the chains and systems ofvalue (Porter, 2001;
Porter & Millar, 1985, among others). Special mention is given to applications
based in the Internet, such as e-commerce and/or e-business. Still, the ideaof
commercializing goods and services via I T predates the commercial dissemi-
nation of the Internet.

Malone et al. (1989) conjectured that I'T might cause a break in the patterns of
commerce and distribution, as well as producing a new form of connection
among suppliers and their clients. Since it reduced the cost of transactions
(including the cost ofnegotiations, of celebrating contracts, and of locating the
best suppliers) companies started to purchase goods and service that formerly
would have been advantageous to produce internally. As a result, vertical
integration became the least interesting option in many cases and the business
networks that carried our different stages in the value chain could form
partnerships of aggregated value and play a more important role within the
structure of industries.

At first there were IT connections between a company and a supplier or a
business and buyer. When IT applications became able to allow access to
various alternatives for buyers and sellers, the electronic market came into
being. Manufacturing enterprises, according to Malone et al., were in a
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privileged positionto establish the electronic market, since they are both buyers
and sellers. These authors also believe that companies with a strong market
position could require that their information needs be supplied in the format that
theyused. When an isolated company did not have sufficient power to create
an electronic market, it could associate with others, as in the case cited by
Malone et al. of an electronic market created by an association of cotton
producers in the United States. In this way, even small companies could
associate and thus confront the larger participants in the established electronic
markets.

The existence of electronic markets could be a threat as well as an opportunity
for the traditional intermediaries, since they represented new opportunities for
relating and for seeking information for companies and made locating busi-
nesses with better performance and better price conditions easier.

According to Rayport and Sviokla (1995), there are differences between the
real market (marketplace) and the virtual market (marketspace). To be
successful inthe marketspace, five principles should be followed:

»  Thelaw ofdigital assets, which are not consumed upon beingused and
therefore can be used indefinitely;

*  Neweconomies ofscale, allowing small companies to achieve low unit
costs inmarkets dominated by large companies;

*  Neweconomies of scope, permitting the creation of new digital assets,
providing value in various different markets;

*  Compressionofthe cost oftransaction, whichis lower in the virtual value
chainthan inthe physical value chain;

*  Balance between supply and demand, as a result of combining the four
above principles, shifting one’s view fromthe supply to the demand side.

These principles, and especially the economies ofscope and of scale, point to
opportunities for new forms ofboth intra and interbusiness organization that can
occur.
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The Internet as a New Strategic Agent

Asseenabove, the appearance and dissemination ofthe commercial use ofthe
Internet made the virtual market a reality, and new forms ofcooperation and
relationship among businesses became viable. But it is not enough just to use
the Internet: the way the Internetis used should aimat obtaining greater efficacy
inthe results (Laurindo & Lamounier, 2000).

To understand better the “virtual market” that some call Cyber Space, Anghern
(1997) developed a model called ICDT (Information, Communication,
Distribution, and Transaction) Four ways of acting on the internet can be
visualized using the model (Figure 7.1).

First is the virtual information space by which the company becomes visible
to consumers throughout the world, 24 hours a day. It can collect valuable
information about visitors, but the risk is that it is easy for customers to
comparisonshop.

The next space is the virtual communication space where the key word is
interaction. It allows one to get beyond physical limitations to create different
forms of communication among companies and clients: e-mail, discussion
forums, virtual meetings, etc.

Inthe virtual distribution space, businesses can dispense with intermediaries
to reach their customers, gain time, and reduce costs. They can lend varied
types of services; collect important information, which would be difficult or
costly to obtain by other means (such as opinions of books by readers
throughout the world); and make it available to clients.

Figure 7.1. Virtual space according to the ICDT model (adapted from
Anghern, 1997)
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Finally, there is e-commerce, both B2C (business to consumer) and B2B
(business-to-business) in the virtual transaction space.

Note that in addition to B2B (the link between companies) and B2C (the link
between business and customers), we can speak of C2B (the link from
customer to company) and C2C (the link among customers). These last two
cases can include portals for auctions. Another connection that became
possible with the Internet was the interaction of government with the private
sector, especially with suppliers, which is called B2G (business-to-govern-
ment).

There are many strategies available to compete in Cyber Space, depending on
whether they are for B2B or B2C, or among “pure players” (businesses that
wereborn onthe Internet and are only active there) or traditional businesses
also active on the Web. It should be stressed that when Anghern’s analysis was
done, the general idea was that barriers to entry in virtual space would be much
reduced.

Evans and Wurster (1999) posit three important variables for understanding
competition in the virtual market ofthe Web, which they call “navigational
advantage” —reach, wealth, and affiliation.

Reach is related to access and to the connection. This means knowing how
many consumers can be accessed and how many products can be offered to
them. Usually, the reach is the most perceptible difference between e-com-
merce and traditional commerce, since the Web allows one to reach a much
greater number of customers, both individuals and businesses.

Wealth is related to the depth and level of detail ofthe information provided to
consumers. Usually, businesses have had problems inusing this dimension of
the virtual market adequately. Problems can be overcome if businesses
strengthen connections with their customers and if they use a more strategic
vision.

Affiliation is anew dimension of competition on the Web and is related to
which interests the virtual business represents: a company, a group of compa-
nies, consumers, an independent agent, etc.

These authors also explain the different strategies for different kinds of business
acting on the Internet. For a “pure player” type, for example, competing for
reach is a critical factor in success. For a company that provides a virtual
service as an alternative to a traditional service, the wealth variable has
important significance. The affiliation variable isrelevant Evans and Wurster
(1999) for a portal that intermediates among companies.
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The Internet also permits that networks inside businesses be created using the
same standard electronic communication protocol and the same interface with
the users: these are called intranets which can be very wide-ranging as in the
caseof geographically disperse companies, such as the multinationals.

The Appearance of
Virtual Organizations

The concept of virtual organizations precedes the use of the Internet.
Chandrashekar and Schary (1999) highlight the earlier idea of “imaginary
organizations”, based on trust, synergy among partners, contracts, and a
central concept of business and of IT. Civil engineering companies, travel
agencies, and software developers were able to operate without long-term
relationships and networks among businesses could be created or deactivated
inreal time.

IT made anew form of integration possible: virtual integration, which arrived
as a strong alternative to vertical integration, which then began to lose its
potential as a source of competitive advantage. This fact, alongside greater
opportunity to interact with clients, the leveling ofknowledge and the impor-
tance of a solid IT platform, constituted the bases of the strategy of virtual
organizationsaccording to Venkatraman and Henderson (1998).

For these authors, virtual organization canbe a strategic approach aimed at
creating and distributing intellectual assets, at the same time that it permits the
search for physicaltangible benefits, creating a complex network ofrelation-
ships. Virtual organization comprises the three vectors cited above (interaction
with consumers, shaping IT assets and leveling ofknowledge) and three stages:
the level of the tasks, the level of organization and the level of inter- organiza-
tional networks.

These three stages were usually approached independently, as for example,
isolated applications of EDI (Electronic Data Interchange) and the integration
of CAD/CAM between purchasers and suppliers. With the dissemination of
integrated ERP (Enterprise Resource Planning) and, more importantly, the
adoption of the standardized Internet protocols, it was possible to have a
common technological platform which facilitated the existence of virtual
organizations.
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Priorto the Internet, the concept of virtual organizations had existed, but there
were several barriers to their becoming a reality according to Upton and
McAffe (1996).

According to these authors, within the concept ofa virtual organization, a single
factory could be replaced by a network of countless manufacturers, each of
them doing what they knew best how to do. There are sectors where these
networks can be identified, such as within the textile and automobile industries.
In many cases, however, the virtual organization cannot be made concrete.
Upton and McAffe posit three requirements for a virtual factory: that it be
capable ofincorporating partners at any stage ofrelationship, that it be able to
include partners at all levels of sophistication in IT, and that it be capable of
providing all the required functionalities. Further, according to these authors,
only IT applications based in the Internet can encompass the entire spectrum
defined bythe three above requirements.

Chesbroughand Teece (1996) allege that virtual business has advantages over
traditional, vertically integrated business with regard to participation in a
market where one can freely seek out purchasers and vendors of goods and
services. On the other hand, as benefits increase, the risks, mostly related to
growing problems with coordination, are greater,

Within this perspective of virtual integration via I'T application, it is necessary
to clarify the roleof ERP, EDI, and the Internet.

While EDI and the Internet have made commercial transactions among
businesses possible via electronic means, one must distinguish one fromthe
other. EDI permitted an interconnection ofbusinesses via I T, using telephone
connections, private networks and dedicated information systems which must
be dedicated and installed at each new company that is connected. This was
therefore a case by case connection of defined and previously contracted
partners. Because it is based in dedicated telecommunications applications and
infrastructure, it presented a good level of security, eventhough its cost was
high.

The Internet, in turn, is based onan openprotocol, which was conceived to be
tolerant of errors due to the use of redundant paths, with the idea of being a
public network (anyone canaccess it) of worldwide scope. It permits contin-
ued growth and the adherence ofnew participants without high cost. The level
ofssecurity is lower, but the entry and operationare muchlower and its coverage
ismuch greater.
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The coverage of integration resulting fromIT applications, involving the use of
ERP, EDI, and the Internet canbe seen in Figure 7.2. ERP includes information
from the environment ofa company (or sometimesa corporation). EDI allows
for the exchange of information with some purchasers and providers who have
specific contracts signed for this purpose. Finally, the Internet allows for the
extension of the integration of the chains of production, including those of
worldwide coverage (Chandrashekar & Schary, 1999; Gereffi, 2001).

Inaddition, it should be highlighted that there is interaction among these kinds
ofIT applications. Experience with EDI created bases for the B2B, while the
growing use of ERP systems that while integrating the various areas of the
organizations and standardizing information processing, facilitated business
integration in the local as well as the worldwide environment (Laurindo &
Pessoa, 2001).

However, it must be stressed that it is not just inbuying and selling transactions
that the Internet can have an important impact on businesses, since the range
of IT applications via the Internet involving many business relations is growing
everyday.

Hameriand Nihtild (1997) emphasize Internet use in new product develop-
ment. They cite the case ofa large project involving hundreds ofpeople and
many companies and research institutes in which the Internet played a crucial
role. Thanks to its use, project participants in different places had accessto all
the relevant information: engineering plans, three-dimensional models, lists of
parameters, results of prototypetests, and other technical engineering informa-

Figure 7.2. Integration of information via IT applications (adapted from
Chandrashekar & Schary (1999)

Supply Chains

Some suppliers and
customers

Company

ERP

Internet

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



168 Shimizu, de Carvalho and Laurindo

tion. All the project teammembers could also access information onthe project
structure, timetable, and minutes from meetings, and could participate in
discussion groups. They note that the Internet was used primarily to share
information, rather than in an attempt to reinforce collaboration among the
different groups. Internet use also emphasized the importance of milestones to
coordinate the different teams’ participation in the project, which can be seen
in the increase of sharing files on dates close to the milestones.

Virtual Chains of Production

The concept of virtual organization can be extended to the entire supplyor value
chains (or value systems in the terminology of Porter & Millar, 1985), also
having the use of IT and especially the Internet as a basis.

Chandrashekar and Schary (1999) underscore that the very notion of chains
(originally in the text they treated supply chains, but this can be extended to
chains of value or chains of productionin general) contains a virtual component,
since it involves different organizations. For them, virtual chains involve systems
of production and distribution that utilize formal physical structures among
different organizations, with the virtualcomponent deriving from flexibility in the
formation ofnetworks using rapid real-time communication viaIT. Members
are often just temporary and frequently enter the chain for specific projects,
without being known to all network participants.

These same authors list the characteristics ofa virtual chain:

*  operationinreal-time in response to consumer orders;

*  organizationinterms ofdominant tasks, instead of general competencies
ofafunctional or organizational nature;

+ flexibleresponses to changes inrequirements ofthe market or consumers;
*  complementariness of competencies in an orientation by processes;

»  directtargeting ofthe market.

They further point out that such virtual chains operate by means of interrelation-
ships based on reciprocity among complementary businesses, combining
partnership for aggregated value and cooperation to administer the flow of
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products. Forthem, the governance characteristic ofthis chain is one ofthe near
autonomy of'its members, which is configured more like a federation than a
hierarchical organization. The virtual chain combines a structure based in IT
with temporary organizations, usually organized bya dominant organizations (a
broker) who involves the temporary partners in specific tasks or projects (a
“meta-organization”).

Virtual chains have a modular structure which can be defined as the capacity
to create goods or complex processes based on small subsystems that can be
independently designed but that function together as a whole (Baldwin & Clark,
1997).

Aspositive aspects characteristic ofthese virtual chains, Chandrashekar and
Schary (1999) highlight the orientation toward consumers and products, the
opportunity for this orientation to direct production and distribution of goods
in several chains, the orientation toward specific tasks and rapid responses.
Additionally, they emphasize the flexibility in choice of partners for production
and distribution.

Nevertheless, they also point out some negative aspects, such as the focus on
the short-term, whichmakes longer-termhorizontal partnerships more difficult,
and can generate problems of trust, given the transitory nature of these
relationships.

The Internet and Virtual Chains

As seenin Chapter I11, Gereffi (2001) identified the existence ofthree kinds of
global chains of production according to the agent who exercises governance
ofthe chain. Initially he identified the chains directed by the producer (pro-
ducer-drivenchains) and those directed by the buyer (buyer-driven chain), but

Table 7.1. Internet oriented chains (adapted from Gereffi, 2001)

Types of Industries

Main Leaders

Forms of Integrating
the value chain

Institutional and
Organizational
Innovations

« Services (B2C):
Retail Online
Intermediation Online

« Intermediaries (B2B)
Autos (Covisint)
Computers

. B2C

Internet intermediaries
(infomediaries)

. B2B

Some established
producers

Virtual Integration and
access

- Appearance of e-

commerce

« Mass customization
« Non intermediation

Direct Sales (without
retailers)

On line services
(intermediation)

« New navigators on the

Internet
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later added the chains of production directed by the Internet (internet-oriented
chains) whose characteristics are listed in Table 7.1 and which will be discussed
inthe following.

The Internet is the basis of e-commerce and of e-business which for Gereffi are
concepts that go beyond the technological aspect, since they make possible
profound changes in the organization of business, in market structure, in
governmental regulation, in human experience and finally in the competitive
dynamics ofglobal chains.

As seen previously, the two most important forms ofelectronic commerce are
business-to-consumer — B2C or business-to-business — B2B.

B2C markets have to do with the transfer of goods and services to individual
consumers, i.e., it is a retail model. B2B markets refer to procurement
(researchto acquire goods, prices and suppliers), logistical and the administra-
tive processes among companies, therefore this isa model of supply chain. The
volume of transactions on the B2B is much greater than on the B2C, corre-
sponding to 80% of what is marketed via e-commerce, whose total was
US$401 billionin 2000 (Gereffi, 2001).

According to this same author, the potential that the Internet has to transform
the global chains (producer-driven as well as buyer-driven) is due to two
factors:

* itpermitsthe creationofeconomies ofscales and at a level of efficiency
that was not possible formerly;

*  itmakespossible radical change in the structure ofbusiness, exercising a
“pull” instead of a “push” effect on production, replacing stock with

Table 7.2. Organizational chain of the Internet (adapted from Gereffi,
2001)

Internet PC Software | Web Browser | Internet Providers | Consumers
Equipment | Manufacturers for PCs (Navegators) | Service | of Internet
Suppliers component and Providers | Content
suppliers e-business
Cisco Systems | PCs: Dell, HP, Software Microsoft/ AOL/ AOL/Microsoft | Business B2B
Lucent IBM, Microsoft, Netscape/AOL | Microsoft/ |/ Covisint,
Technology Micro-processors: | Apple, A&T Yahoo/Lycos | E-steel
Nortel Intel, AMD Servers Google
Networks Disk drives: Unix, Linux Consumers
Sum Seagate, E-business B2C
Microsystems | Quantum Oracle, Ariba, Amazon/Dell
SAP
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information that make production possible, and expediting items only
when there is a real demand by consumers.

This last aspect appears to be a long-term trend in many industries, since there
are advantages inthis model of producing against orders (build to order), allied
with a focus on customer satisfaction, such asthe case of Dell in Chapter I. The
strategy of pushing in supply-chain management (SCM) is imbedded in
concepts well disseminated in the business environment, such as mass
customization, lean production, and leanretailing.

The organizational chain ofthe Internet involves service providers, producers
of hardware and software, needed to make viable the grand worldwide
network which interconnects millions of computers and thousands of servers,
as shown in Table 7.2.

However, this new form of command of'the global chains proposed by Gereffi
(2001) is questioned by Humphrey et al. (2003), among others, who defend the
position that while the Internet has had an important role in global commerce,
it retains the preexisting governance structures.

Intermediation via Internet

While the Internet has made direct sales to consumers possible, thus eliminating
the need for some kinds ofintermediation, Gereffistresses that one ofthe prime
effects attributed to the Internet has been the appearance of new forms of
electronic intermediation that have important impact on business strategies.

Upton nd McAffe (1996) stress that information brokers appeared with the
Internet. Theydo the integrating that makes the existence of virtual factories
possible. These intermediaries perform an important function inthe electronic
markets.

For Ehrens and Zapf(1999) these new intermediaries are the “metamediaries”
who go beyond linking buyers and providers, and make services available to
facilitate their transactions. Gereffi (2001) created another, similar term to
name the players who carry out thisrole: “infomediaries”.

Inthe context of B2C, Gereffiunderstands infomediaries to be the companies
that provide on-line access to consumers, while they collect valuable informa-
tion about their consuming habits (which is the basis ofthe CRM systems that
we will see soon). Normally, these infomediaries in the B2C represent the
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interests of consumers who areto attain the advantages ofusing the Internet.
However, they are also associated with producers, vendors and traditional
intermediaries. In B2C, there are dominant infomediaries, such as AOL,
Yahoo! (in Brazil we have examples such as UOL) who control the portals that
allow Internet access.

Inturn, inthe B2B ambit, large businesses make their presence known. Even
though there are infomediaries independent of them, the biggest initiatives are
related to the large companies. Animportant example exists in the automobile
industry withthe Covisint portal that unites acquisition of supplies for General
Motors, Ford, Daimler/Chrysler, and Renault/Nissan.

In Ehrenand Zapf’s (1999) conception, metamediaries are agents independent
ofthe buying and selling companies. Market characteristics which favor the
appearance of metamediaries are: large scale markets, fragmented supply
chains, nondifferentiation of products and vendors, high cost for procuring
information, high cost for product comparison, and high cost for processing
purchases. Although in situations where there is no dominant oligopoly, neither
are the product brand names an important differentiating agent.

According to Kaplan and Sawhney (2000), a similar, better disseminated
concept isthat of “e-hubs”, which are virtual markets among companies (B2B
marketplaces). E-hubs canneutral, i.e., belong to “independent” companies,
close to the concept of infomediaries or metamediaries (for example, a
software provider) or biased, i.e., companies that participate in the transaction
that occur. Rudberg et al. (2002) subdivide this last situation into two others:
those where one or more large companies participating in the market own and
administer the marketplace, or situations where there isa consortiumamong the
market companies and the providers ofthe technology platform.

E-hubs can be vertical (serving a specific industry) or horizontal (serving
several industries). Rudberget al. (2002) includes athird category, with vertical
as well as horizontal coverage to serve a specific segment, which they call
mega-exchanges. For horizontal e-hubs, success is determined by standard-
ization and costreduction. In vertical e-hubs, companies usually seek competi-
tive advantages as rapid responses to the uncertainties of dynamic markets.

E-hub clients purchase either operational products, which are not part of the
finalproduct, suchas office supplies, or inputs for manufacturing, which are part
ofthe final product or of the manufacturing process, such as raw materials or
components.

E-hubs performeither systematic or spot operations to serve the different ways
companies buy. Note that systematic purchases involve contracts negotiated
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Figure 7.3. Structure of the electronic B2B markets (adapted from

Rudberg et al., 2002)

B2B electronic marketplaces

Operating | ts
Mega Exchange perating fnputs

Focus Type of Type of Property
Product Transaction Structure
Vertical Direct Inputs (for Spot Independent
Horizontal manufacturing) Systematic Private

Consortia

with qualified providers while in spot purchases, the buyers aimto satisfy their
immediate needs at the lowest cost possible.

Thus, according to the forms cited above, the B2B electronic marketplaces
will have structures like those designed in Figure 7.3 (Rudberg et al., 2002).

Kaplan and Sawhney (2000) identify four different types of e-hubs (and give
respective examples), according to the type of product the client purchases —
either operational or manufacturing— and by the kind ofoperation, whether

systematic or spot (Figure 7.4):

*  MRO (maintenance, repair, and operating): horizontal e-hubs that
sell systematically. Examples: Ariba, W.W. Grainger, MRO.com,

BizBuyer.com.

Figure 7.4. Classification of e-hubs (adapted from Kaplan & Sawhney,

2000)

Kind of purchased products

Operating Inputs

Systematic
Sourcing:

approach

Spot

short-term
approach

Kind of sourcing operation

Horizontal E-hubs

long-term M R O

Sourcing: yie Id

Manufacturing Inputs

Catalog

Exchanges

Vertical E-hubs
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*  Yield manager: horizontal e-hubs that performspot selling. Examples:
Employease, Adauctiuon.com, CapacityWeb.com.

*  Exchanges: vertical e-hubs that perform spot operations. Examples: e-
Steel, PaperExchange.com, Altra Energy, IMX Exchange.

*  Catalog: vertical e-hubs that sell systematically. Examples: Chemdex,
SciQuest.com, PlasticsNet.com.

Kaplanand Sawhney also cite another e-hub format: the reverse aggregators
where buyers in a specific horizontal or vertical market get together to make
purchases, thus increasing their bargaining power and adding other correlated
services.

Gereffi(2001) sees three kinds of impact the Internet has had on competition
in the global chains:

*  TheInternet leading the creation of information intermediaries, which
results ina whole gamut of'strategic and organizational changes;

*  TheInternet inverting the logic ofthe producer or retailer in favor ofthe
consumer, i.e., expanding the scope ofthe buyer-drive chains, as long as
producers do not use the capacity of the Internet to facilitate mass
customization;

*  The impact of the Internet (B2B as well as B2¢) being absorbed and
integrated into the practices ofthe dominant players already existing in
various industries, promoting the integration of business transactions
involving producers, retailers, and consumers.

Note that, corroborating the third scenario envisioned by Gereffi(2001), more
and more traditional (brick and mortar) businesses, leaders in producer-driven
or buyer-driven chains are becoming active in e-business using the Internet as
anadditional channel. These are being called “click and mortar” companies,
which ally the traditional to the virtual side.

Rudbergetal. (2002) see yet another consequence of Internet use: competition
that takes place not just within the ambit of businesses, but among chains.
Under these circumstances, companies participating in the same chain have
adopted a more collaborative focus.
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Revolution or Evolution:
That is the Question

One point that has generated controversy lies in determining whether the nature
ofe-business applications based onthe Internet is evolutionary or revolution-
ary. Michael Porter (2001) and Don Tapscott (2001) are figures who are
emblematic ofthis discussion. Both take the view that the Internet is a powerful
technology, which greatly increases operational efficiency and opens up new
business opportunities. Bothalso agree that it was used in an erroneous manner
by many companies in the euphoria of the explosion of e-commerce and e-
business during the second halfofthe 1990s. However, each sees different
reasons for and consequences of what has occurred.

Porter defends the idea that the Internet is the most powerful I'T toolthat has
yet existed to implement a distinctive strategy, but it should follow the
traditional, consecrated principles of competitive strategy. On the other side,
Tapscott counter-argues that there has not yet been time for the revolutionary
impact of e-business to be perceived clearly and that traditional strategies
cannot keep up with the pace of changes imposed by the dissemination ofthe
Internet.

Bothpoints of view are presented in the following.

The Internet Following the Principles of Strategy

For Porter (2001), the first market signals captured when e-commerce and e-
business beganto operate were illusory, because businesses were faced with
anew, important, and promising technology. The reality ofboth earnings and
costs was distorted by the concession of discount prices and investing
according to the desire for results on the stock market.

Thus, in Porter’s view, e-business competitors have disobeyed the precepts of
good strategy in numerous ways:

First, in the rush to show short-term results, the “dot.com” enterprises
promoted veritable indiscriminant “hunts” for clients, by granting unreal dis-
counts, through incentives to channels and publicity, instead of seeking profit;
in other words, seeking sales and not results. In the same line of conduct, they
sought income from publicity and in rates for clicks per site, instead of
concentrating ondelivering value to clients in order to “deserve” a premium
price.
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There was also a lot of precipitation in offering just any product or service,
instead ofsearching out the necessary trade-offs (see Chapter 1), i.e., solutions
of compromise between meeting the needs and anxieties of consumers and
attaining a level ofoperational efficiency compatible with their activities.

The Internet, since it is available to everyone, can lead to competition based
solely onlower prices, and can end up eroding the industry’s profitability. To
make the Internet a source of generating value, Porter warns us to look beyond
the immediate market signs and focus on two fundamental factors for determin-
ing profitability:

*  theindustrystructure, which determines the average profitability of the
competitor inthe industry;

*  sustainable competitive advantage, which makes it possible for a com-
pany to profit more than the industry average.

Porter does not consider the generic classification of the New Economy of
business-to-consumer (B2C) and business-to-business (B2B) to have im-
portance in determining profit potential. Potential profitability can only be
understood by analyzing each specific industry.

The impacts that the Internet can have on each of the five competitive forces of
anindustry are summarized in Table 7.3. Note that the effects in general lead
to increased competition, which reduces the perspective for profits.

Porter likewise disputes that there are advantages in being the first mover on the
Internet, since the cost of change is low and it is hard to create a trademark
exclusivelyon the Internet.

Table 7.3. Effects of the Internet on the competitive forces of an industry
(adapted from Porter, 2001)

Forces of Competition Effect of the Internet

Existing competitors Reduce differences, sharpen price wars, increased markets

New Entrants Diminish entry barriers, attract new entrants

Replacement/substitute Make substitute products viable, increase market

products

Buyers More power to consumers who consult prices on-line, reduce cost of
changes, eliminate some intermediaries

Suppliers Increase bargaining power since access to suppliers is easier, in
counterpart; suppliers have access to more clients.
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Inaddition, the Internet has caused other problems, such asthe outsourcingofkey
activities and the indiscriminant formation ofpartnerships, whichcauses theloss of
important proprietary advantages.

Nevertheless, Porter also detects positive aspects ofthe Internet. For him, the
Internet is the largest IT platform developed to date to reinforce strategic
distinctive positioning, due to its range of coverage and uniformization ofthe
internal standards ofan organization’s information system.

As seen earlier, in Chapter I, for Porter, the creation of a sustainable
competitive advantage can come from operational efficiency (doing the same
things as the competitors, but in a better way) or from strategic positioning
(doing different things than the competitors do). Giventhe broad dissemination
ofthe Internet, the large gains that it can mean in terms of operational efficiency
(flexibility, speed, etc.) can be copied easily. When all businesses are onthe
Internet, this willno longer be a source ofadvantage for gains in efficiency, and
willbecome a qualifying criterion, no longer a winner of orders, according to
the classification proposed by Slack (1993).

On the other hand, Porter recognizes that the Internet has opened anew wide
range of opportunities for sustainable strategic positioning, such as new
product features or services or even different logistical arrangements.

Contrary to what many believe, Porter does not think that the Internet is
revolutionary for the majority of established industries and companies. While
it has created some new industries (such as on-line auctions and electronic
markets), Porter understands that its main effect have been to reshape
preexisting industries, that experienced restrictions due to the high cost of
communications, ofcollecting information and oftransactions.

For this author, more solid competitive advantages derive from more traditional
sources, such as differentiated products, proprietary content, and distinctive
physical activities. Rarely has the Internet annulled sources of competitive
advantage: usually it makes them more valuable, especially the creation of
distinctive positions.

According to Porter, to obtain competitive advantage via the Internet, a
radically new approach to business is not necessary, but one can use the
principles of good strategy. This explains the reason that many traditional
companies have obtained good results using the Internet as one more channel,
rather than a separate business (moving from brick and mortar to click and
mortar). The best way ofusing its potential is to integrate physical and virtual
activities, such as for example, creating a good postsales service team to
service clients who have made purchases via e-commerce.
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Within the approach, which proposes the use oftraditional tools of structural
analysis for an industry, Porter seen no need for the distinction between B2B
and B2C. Further: he sees no “New Economy,” but rather an old economy with
accessto anew and powerful technology. There is thus no rupture, since “in our
anxiety to see how the Internet is different, we failed to see how the Internet is
the same”.

Thus, according to this line of thinking, the route to efficacious use of the
Internet is the necessary employment ofa strategic vision for its use in order to
make new forms of organization and relationships among companies viable.

Internet Revolutionizing Strategy

Tapscott’s (2001) view is directly contrary to Porter’s (2001), since he
understands the Internet and the New Economy to be revolutionary.

Firstly, he highlights the grand role of the Internet in forming networks that have
made partnerships for outsourcing and processing areality that has led to the
success of numerous companies. Among these cases, he cites the companies
that rather than producing have taken on arole as integrators, such as Boeing,
IBM, and Mercedes Benz. He also points to the growth of contract manufac-
turing (such as the well-known Celstica Flextornics and Soletron) as signs of
the correctness of'this strategy. He also contests the idea that this eliminates
competitive advantage as well as the claimthat verticalization would be a better
alternative.

Tapscott believes that the Internet is muchmore thana simple natural evolution
of IT applications. It represents a qualitatively new resource for universal
communication. The public nature ofthe Internet, allied to its growingreach and
functionality, has produced a scenario that is revolutionizing the corporate
structure ofthe industrial era and forging new paths for competitive strategy.
This new structure, allying technology to this new way of doing business,
Tapscott has called the business web or b-web. He defines this as any system
composed of suppliers, distributors, service providers, infrastructure, and
clients who use the Internet for business communications and transactions.

He also emphasizes that it is not just pure-player companies that are making
gains with this. Onthe contrary, the greatest beneficiaries are the traditional
companies, which are more and more undertaking partnerships to develop their
businesses.
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For this author, it is important to perceive that the Internet is still undergoing
evolution and that much of'its potential has yet to be explored. It is growing and
learning from the use ofthe technology. In this way, the Internet will be the
infrastructure of the economy of the 21st century just as the electricity,
railroads, highways, and other transportation systems served this purpose at
the beginning ofthe 20th century.

However, the Internet has already produced unquestionable gains by reducing
the costs oftransactions, facilitating searches, coordinating and contracting
among companies, different from the traditional model ofthe industrial era,
which included the emphasis on verticalization. Tapscott understands the term
business model to mean a company’s central architecture, especially as it
develops and deploys all relevant resources (not just those within the limits of
the corporation) to create differentiated values for the clients.

Tapscott lists sixreasons for the existence ofa New Economy:

1. NewInfrastructure for the Creation of Wealth. Networks, especially
the Internet, are becoming the basis for economic activity and progress,
inthe same way that railroads, highways, electricity, and telephones are
for the vertically-integrated corporations.

2. New Models for Business. The companies ofthe New Economy should
not be understood to be those of the Internet or the “dot.coms”, but
companies thatuse the Internet infrastructure to create efficacious models
for business based in the h-web.

3.  New Sources of Value. In today’s economy, value is created by the
brain, not muscle,s and the majority of work is focused on knowledge.

4. TheNew Proprietors of Wealth. Powerful investors own the majority
ofindustrial capital goods. At the beginning of the 21st century, 60% of
Americans owned shares of stock and the largest shareholders are the
workers’ pension funds. In addition, economic growth will be located in
small businesses.

5.  New Institutions and Educational Models. Private companies, and
not public institutions, will meet the growing demand for educational
services. The pedagogical modelis changing with the increase in interactivity
and learning focused on the student. Universities will become places on
the communication network and not just places where people go to study.

6. New Forms of Governance. The bureaucracy of the industrialera grew
simultaneously with the vertically-integrated corporations and imitated
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their structure. New governmental structures based on the Internet permit
cooperation between public and private organizations to deliver services
to citizens. This is called e-government. One can imagine similar changes
indemocratic procedures (as, for example, inthe electoral process) and
inthe relationship between citizen and state.

Orthodox strategic thinking does not allow the exploration of these new
opportunities, which Tapscott calls “innovation in the business model”, or the
search for new tools, including strategic concepts and methods foranalysis to
understand and explore business architectures such as the b-webs. In these
circumstances companies can greatly benefit from resources they do not own,
because of the network environment. They can thus concentrate on their
essential competencies, searching both inside and outside, via the Internet, for
better components of operational activities and projects, to obtain the best
solutions at lower cost.

Porter’sidea that the Internet neutralizes sources of competitive advantage is
contested by Tapscott, who argues that companies have different efficacies in
implementing its use.

Tapscott does recognize, however, that the second halfofthe 1990s was a bad
time for strategy, since it was believed that everything done on the Internet
wouldbe profitable, which did not turn out to be true. He also recognizes that
rivalry among competitors was sharpened, the barriers to admissions dimin-
ished and that bargaining power ofbuyers and suppliers increased. But this
doesnot justify denying that the Internet significantly changed the economy.
There will beaneed for strategy, but it will be a strategy consonant with the new
times.

Final Considerations and Perspectives

The discussion ofthe turbulent environment of the New Economy goes further
thantherole of IT inorganizations. As thereader has been able to observe, the
heralds of the New Economy have a strategic approach devoted to the
dynamismofthe process of formulating and implementing strategies.

In their articles “Making strategy: Learning by doing” and “Strategy as
simple rules”, by Christensen (1997) and Eisenhardt and Sull (2001) respec-
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tively, the authors make clear the need for integration between the formulation
and implementation ofstrategy, to form a continuous process, with constant
feedback to avoid strategy becoming precociously obsolete due to the rapid
rate of change inthe environment.

But it isimportant that the reader not understand these recommendations as a
negation of the structured process ofanalysis and the formulation of strategy,
but as a warning about the need fora more agile process, one whichis strongly
connected to daily operations.

One concept that can help to comprehend the need for organizations to respond
to change and to maintain their competitiveness is resilience, i.e. the ability to
absorb the competitive environment and respond with efficacy to this turbu-
lence (Starr et al., 2002).

Inthis way, the holistic-strategic model developed over the course of this book
isready for the New Economy, concerning itself with the issue of the dynamism
ofthe strategic processes, with the interconnectedness ofbusiness, the speed
of'the IT revolution and the changes that the economy and the society are
undergoing at the start of this century.

However, all the strategic concepts and support techniques are, explicitly or
implicitly, included in the model and they should not be neglected due to a
priority on immediate responses. In sum, exchanging consistently developed
analyses via checklists and ad hoc scripts is unnecessarily risky.

Therefore, with a good implementation process, guided by continuous monitor-
ing of the environmental changes and making use of IT and virtual resources,
one can use the enduring consecrated models in an agile, quick, and integrated
manner.

Case Studies: Strategy and
Decisions in Perspective

Case — Uniting the New and Old Economy and Profiting
from It: Magazine Luiza

Magazine Luiza, one of the four largest department store chains in Brazil (billing
of R$588 million in 2201) was founded in 1957, in Franga, a city in the state
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of Sdo Paulo. Ithad 127 stores in 2002, located in 105 cities in five states: Sdo
Paulo, Minas Gerais, Parana, Mato Grosso do Suland Para.

In 1992, (before commercial use ofthe Internet!) this companylaunched the
pioneering concept of “Virtual Stores”, which are establishments without
products in stock or on display, where the client makes purchases with the aid
ofmultimedia terminals and trained salespeople. In2002, 34 of their total stores
were virtual, billing R$48 millionin 2001. Beginning in 2002, their virtual and
conventional sales departments were unified (they were already working in an
integrated fashion) and the virtual area disseminated its experiences to the rest
ofthe company.

While the majority ofbusinesses that began to work via the Internet had serious
problems and reduced investments in this area, Magazine Luiza enjoyed
success withits initiative.

What was the difference that meant success where so many others failed in
Brazil?

Asotherretail stores separated their virtual from their conventional operations
and worked to adapt themselves to the virtual world, Magazine Luiza did the
opposite: its virtual operations were always integrated with its conventional
ones and followed the traditional retail precepts. Backed up by the strength of
its brand name, it used the Internet to expand its chain to cities where there were
stillno physical stores, but demand for products existed. To do so, it adopted
a creative solution: its virtual stores are small establishments (at 15% ofthe cost
ofconventional stores) whichneither display merchandise nor maintain stock.
To consult the product catalog (electronics, household appliances, furniture
and bath, table and bedroom accessories) eight computer terminals are used to
make purchases, always in the company ofa salesperson. Prior to the existence
ofthe Internet with its graphic resources, products were presented to custom-
ers through theuse of video. Products were delivered to clients within 24 hours.

Hence, instead ofbetting on just the construction ofa user-friendly and well-
planned site, the company also invested in human contact to leverage sales.
Service by trained salespeople was the key to its operations. Theytalked with
the client, explaining the methods of payment and showing the daily specials.
Further, the stores promoted courses on the use of the products it sold to
consumers, as well as the use ofelectronic commerce.

With its acquired experience, the company began to sell at a distance via its
Internet site, even reaching customers in the capital of Sao Paulo.
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Internet assisted sales (bothlocal and remote) also allowed Magazine Luiza to
collect a considerable amount ofinformation on customer habits. Using these
data based, it could advantageously target its marketing campaigns. For
example, it could offer a flat surface television screen to those who had already
purchased aDVD. In this way, CRM is one more important application of IT
to support its strategy.

All this required a significant IT infrastructure, which had to include a new
integrated management systemand an intranet connecting all its stores.

Adapted fromnews on the portals of Exame and Agéncia Estado and from
the company’s site.

Case — Intermediation Using Portals

Some existing initiatives illustrate the idea of electronic intermediation.

CVRD

The Companhia Vale do Rio Doce (CVRD)is developinga portaltogether with
13 other large mining companies, which will market minerals such as iron,
copper, or aluminum. To do so, it has created a separate company,
Velepontocom, whichwill be devoted to electronic commerce and CVRD’s
strategy on the Internet. It aims to reach a larger number ofbuyers, principally
the smalland medium-sized companies, which in traditional commerce would
have difficulty in negotiating directly with the large mining companies. Small
providers will also be beneficiaries of the initiative. The logistical area ofthe
CVRCwilltend to grow with the portal, since it will be able to provide services
to anincreasing range of clients. However, the contracts in this market tend to
be of'along-termnature and require a lot of negotiation, which will still demand
direct contact. This portal can be considered an example of an e-hub ofthe
catalog type (Guimaraes, 2001).

NetCana, an initiative involving smaller companies, has set itselfup in the sugar
cane production sector, by developing the NetCana portal. The mainidea was
to eliminate intermediaries and reduces the cost of purchasing items unrelated
to the focus of the business, such as office supplies, spare parts, fertilizers,
sacks or agricultural equipment. Initially it will include the producing refineries
inthe state of Sdo Paulo, as well as their potential suppliers of operational items.
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The refineries’ bargaining power will be considerably greater compared to
purchasing individually. For the suppliers, it represents an opportunity to be
accessed by a much greater number of buyers. This is a case of reverse
aggregation (Sordili, 2001).

Adapted from news in the Exame Portal.

Case — EMBRAER, Virtually Flying

Embraer, symbol ofthe successful Brazilian company in the high technology,
globalized market, is an important example of the strategic use of IT in the
perspective ofnetworks which integrate and propel business.

To achieve this level of performance, the company followed the vision of
serving clients’ needs and desires by developing products at low cost and within
the timeframe demanded by the market it knew well.

IT was allied to the company’s overall strategy and made Embraer an
international example in terms of product development, within the characteristic
model ofthe New Economy: creating networks ofclients and suppliers who
participated together in projects, sharing information and taking on risks.

Byadopting this concept, the development time for Embraer’s new family of
commercial airplanes fell from five to 3.2 years.

This enormous projectinvolved 2,500 people (1,000 from Embraer and 1,500
frompartners) from sixteen companies in eight countries (Brazil, France, the
USA, Germany, Belgium, Japan, Switzerland, and Spain) connected through
an extranet (private network among companies created by Embraer following
the Internet standards).

Through this network, projects participants could access a collaborative portal
where information on the project was exchanged, including design files (with
CAD tools), which areusually verylarge and would have to be transferred by
mailing diskettes or CDs.

The digitalmodel, one ofthe main toolsavailable in the portal, is a large three-
dimensional file which represents the airplane at its exact stage of development
and can be updated on line with each change made by the teams. Thus it is
guaranteed thatall those involved are working on the same version of the same
project, without delays or duplication of information.

Tests are done at a Center of Virtual Reality using three-dimensional images on
ascreen which is almost two and a half meters high. With special glasses and
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helmets, the engineers can examine and develop the digital model inreal size,
whichis quicker and less cumbersome than having to wait for the construction
ofaphysical model.

Thus, theuse of I T aligned with astrategy, taking advantage of virtual chains
has been decisive in gaining competitive advantages.

Revista Exame, June 13, 2001 (Edition 742)

Questions for Reflection and Discussion

Considering the case in the section titled Uniting the New and Old Economy
and Profiting from it: Magazine Luiza, answer the following questions:

1. How didthe companyuse virtual space inits strategy?
How did the company travel through virtual space in its strategy?

3. Howdidit employ the strategic alignment of IT (see Chapter V) to propel
bothits conventional and virtual business strategy?

Considering the case in the section titled Intermediation using Portals, answer
the following questions:

4. Discussthe properties ofeach ofthese three portals.

5. Whatimpact can each ofthese portals have on the industries where they
are active?

Considering the case inthe sectiontitled EMBRAER, Virtually Flying, answer
the following questions:

6. Analyze Embraer’s strategy interms ofits organizational concepts and
virtual chains.

7.  Which vision better accounts for Embraer’s success on the internet:
evolution (Porter) or revolution (Tapscott)? Which better explains the
case ofMagazine Luiza?
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8. Compare the case of Embraer with the portals discussed in this chapter
(CVRD and NetCana). Identify the main points of difference and similar-

1ty.
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Chapter VIII

An Overview Of
The Decision-Making
ProcessIn
Organizations

Introduction: Situations and Facts
that Affect Organizations

Organizations frequently find themselves faced with serious decision-making
problems. An individual can analyze the problem and choose the better
alternative inan entirely informal manner. In an organization, the problems are
muchbroader and more complex, involving risk and uncertainty. They require
the opinion and participation of many people at different levels ofhierarchy. The
decision-making process ina business or organization should be structured and
resolvedina formal, detailed, consistent, and transparent manner.

Political events such as the end of the Soviet Empire and the consequent fall of
the Berlin Wall, the Petroleum War, the invasion ofIraq, conflicts in various
countries, terrorism, etc., immediately affect the destinyand behavior ofnations
ororganizations. Aseveryone knows, Japan, which had been demolished by
the Second World War, became a world economic power in just a few
decades, thanks to massive economic aid fromthe West in the postwar period,
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social reconstruction, and the joint efforts of its government and people.
Nevertheless, beginning in 1989, the year called the “turning point” of the
Japanese economy, there were abrupt changes in politics and the economy that
resulted in the fall of the Japanese economic index (Dow Nikkey) from 39,000
yen to 14,000 yen. The Japanese economy underwent a contraction that
included the phenomenon known as the bursting of the “bubble”, and the
country’s economy still has not fully recovered fromits devastating effects.
Countries and organizations constantly have to face problems due to changes
in governmental regimes (communist, socialist or capitalist) and economic
stability.

World financial crises provoked by financial speculators have made it clear that
the practical and theoretical knowledge in economy or finance are only the
starting background to confront the market offinancial speculation. What has
proved necessary has beenthe experience and level of expertise of someone
familiar with the financial trading tables in order to make choices in dealing with
the alternatives in day-to-day or moment-to-moment financial operations, and
many other factors (see the Case Study - LTCM, presented at the end ofthis
chapter).

Other problems such as the globalization of the world economy, the need to
manage the environment, combat poverty, etc., affect an organization’s choice
of'strategy.

Procedures for Analyzing a Strategic Decision-Making
Situation

Problems of'strategic decision-making can be structured and analyzed through
methodologies and instruments provided by Operations Research and Man-
agement Science (Hillier & Liebermann, 1980; Cook & Russel, 1993),
augmented by knowledge of organizational theory (Simon, 1958, 1997; Cyert
& March, 1963; Bass, 1983), sociology, psychology, etc.

Simon (1997) stresses that the solution to any decision problems in the
business, scientific, or artistic areas can be visualized in four stages: the
perception of the need for a decision or an opportunity, the formulation of
action alternatives, evaluation ofthe alternatives in terms oftheir respective
contributions, and the choice ofone or more activities to be carried out.

One can say that a strategic decision-making situation can be analyzed and
resolved inthe following phases: 1) Select: Select an appropriate strategy; 2)
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Plan: Formulate a master plan; 3) Do: List the action alternatives; 4) Check or
see: Evaluate the preliminary results and decide upon a control procedure, and
5) Action: Implement. These stages are based on the procedure known to
Management Science as PDCA, or Plan, Do, Check, and Action.

A more detailed description ofeach phase follows (Kinoshita, 1996, Porter,
1980):

1. Select phase: A strategy can be selected according to the problemthe
organization faces, and it can be: a strategy in a situation of risk or
uncertainty, a strategy in a situation of competition or conflict, a strategy
ofmultiple objectives or goals, a strategy for economic analysis, a strategy
for optimization, decision making in a complex situation, etc.

2. Plan phase: Planning should define “who” is the decision maker, e.g., the
government, a school, a certain company; “what” is the purpose ofthe
decision, e.g., to purchase real estate, sellnew products, and “why” this
decision-making process is necessary, €.g., to obtain more space, earn
more revenue, etc. Then, through theoretical and empirical research,
possible trade-offs of several alternatives are found, and then a master
planto proceed with the decision-making strategy can be developed.

3. Do phase: Ina case ofalternatives to construct a building or produce
goods, one needs to define therequirements for functionality, security,
quality, durability, form (beauty, harmony), the materials to be used (new
materials), and the production process (how?) for this product or good.
To choose a service or a technology, a similar procedure should be
adopted. The new elements that have been incorporated should be
measured in a quantitative or qualitative way to gauge the trade-offs of the
master plan.

4. Check phase: Inthisphase the alternatives ofthe master plan, detailed
to include the characteristics listed in phase three, should be tested for
performance in aspects of quality, economic factors, efficiency, and
security. Theresults obtained in this phase are taken into consideration to
improve the decision-making master plan. Procedures that make restruc-
turing possible from the systemic point of view, procedures for controland
administration of the process, as well as a systemto evaluate the results
obtained should be incorporated in this phase.

5. Action phase: Thisis the phase ofimplementing procedures; the results
obtained are evaluated and the original problemis restructured through
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feedback from the learning acquired. The need to broaden the scope and
the finality of the problem by incorporating new goals or functional
characteristics can be considered at this stage, sending the problem back
to the planning stage.

For example, how would one describe the five stages in detail in the following
cases?

a. XYZcompanyisstudying the possibility of purchasing land to installa new
branch office. What would the structured procedures be to determine the
alternatives or strategies for this decision-making problem? What kind
ofland, where should it be located and how many pieces of real estate
should be considered? What are the criteria, goals, or objectives for the
choice of'this land? Should the price of the land, payment conditions,
estimates of final profit, the location, size, etc. be takeninto consideration?
What would other criteria or objectives be?

b.  Another commondecision-making problemis about financial investment.
Should one invest in real estate, the stock market, savings, dollars, or
investment funds? What are the rates of return and under what economic
conditions or perspectives would one investment be more advantageous
than another? Does the company or investor want an indication for
investment in the short, medium, or long-term? Would the investors like
to learnto improve the composition of an investment portfolio? Or would
they like to learn the advantages and disadvantages of the process of
migrating from one investment to another?

Sensitivity Analysis

In addition to making the BEST DECISION at the time, the company might
also like to know the other possible decision alternatives. The company could
be content with a good decision within its possibilities or, the second-best
decision might be more appropriate. A procedure known as sensitivity
analysis, that analyzes the possibilities ofdecision around a chosensolution, is
usually used. In general, the company or the decider would like to ask the
following type of question (known as what-if? question) (Turban & Aronson,
1998; Mallach, 2000):
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“What would happen to the chosen decision, if the panorama or
conditions were different?”

Rationality Used in Decision Models

Simon (1958) posits two basic kinds ofdecisions in arguing that:

“...in social science, at one extreme we have the economists who
attribute to economic man a preposterously omniscient rational-
ity. Economic man has a complete and consistent system of
preferences that allows him always to choose among the alterna-
tives open to him; he is completely aware of what these alterna-
tives are, there are no limits on the complexity of the computations
he can perform in order to determine which alternatives are best;
probability calculations are neither frightening nor mysterious to
him....

...it seems obvious enough that human behavior in organizations
is, if not wholly rational, at least in good part intendedly so. Much
behavior in organizations is, or seems to be, task oriented — and
sometimes efficacious in attaining its goals....

But, it seems equally apparent to one who observes behavior in
organization, that there is none of the global omniscience that is
attributed to economic man.

While economic man maximizes — selects the best alternative
from among all those available to him, his cousin, whom we shall
call administrative man looks for a course of action that is
satisfactory or ‘good enough’. Examples of satisfactory criteria
that are familiar enough to businessmen are ‘ share of market’,
‘adequate profit’, ‘fair price’.
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Administrative man recognizes that the world perceives is a
drastically simplified model of the real world. He makes his choices
using a simple picture of the situation that takes into account just
a few of the factors that he regards as most relevant and crucial.

We will then describe people as rational human beings, but with a
less grandiose rationality than that proclaimed by the economic
man. That is, we are admitting the existence of Bounded Ratio-
nality.”

To sumup Simon’s thinking, we can say that:
a. the economic man:

(1) works with the real world in all its complexity and confusion;

(i) adoptsan‘“optimum standard” ofreality, choosing the best existing
alternative.

Nevertheless, it is not difficult to perceive that these complete or perfect models
are hard to formulate and manipulate in practice, due to the difficulty of
obtaining complete knowledge ofthe problem fromthis point of view and the
related difficulties in computation. The economist model considers a/l the
possible alternatives, the large majority of which are superfluous or of'little
importance with reference to the decision to be taken. Thus the process of
decision making is almost always conducted by using the strategies and models
professed by the administrative man.

b. the administrative man

(1) workswithadrastically simplified model ofreality, since he or she
perceives that most of the facts of this real world are not of great
relevance to the specific situation and that the link between cause
and effect should be simple.

(i) adopts a “satisfactory or good enough standard” of the world
formed bya limited number of choice alternatives that satisfactorily
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meet the problem, and is content to find satisfactory or adequate
solutions.

What is a drastically simplified model? What do we understand by satisfac-
tory standard? Inthe following sections we will try to define the characteristics
ofa decision-making model that can answer these questions

Behavior of People and Organizations

The behavior of a person or organization faced with a decision is guided by
objectives and general goals. This comportment is ofthe rational kind because
persons or organizations select alternatives that lead in the best way possible
to achieve their objectives.

Anorganization is characterized by specialization, i.e., the execution of specific
tasks isdelegated to specific parts ofthe organization. This specialization can
take the form of “vertical” delegation of responsibilities or tasks, or of the
“horizontal” type when division of labor is the basic characteristic of the
organization. More modern proposals from organizational theory have other
names for organizational structures such as: “matrix” form oforganization,
organization by projects, or departmentalization. Thus, itis inevitable that there
exists a “hierarchy of decisions”, i.e., a decision made by someone ina certain
position inthe hierarchy prevails over decision made by subordinates. Thus, a
decision made by a subordinate should be in accordance with decisions taken
by his superior (Simon 1958, 1997).

Generally, a decision ofsociety prevails over a decision made by an organiza-
tion; a decisiontaken ina stockholders” meeting prevails over adecision taken
by the president of an organization, and so on.

In practice, it is possible to find some organization, or part of’it, that can be
called an “anarchic organization,” and is represented by the “garbage can
model” proposed by Cohen et al. (1972). This model considers the decision-
making process in such anarchic organizations as an enormous garbage can
where problems to be resolved are tossed. Well-structured or top priority
problems are resolved immediately and taken out ofthe garbage can. Other
problems are taken out after a superficial examination or are taken out ofthe
can because they are taking up space. Many problems which are ignored
remain on the bottom ofthe garbage can, whichrequires periodic emptying of
its contents.
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Under the behavioral point of view, decision theoryalso classifies persons and
organizations into three types:

» those that have a preference for risk,
e those that are neutral toward risk, and

» those that have an aversion for risk.

This variation in behavior allows for conservative decision making, or neutral
toward risk or that which runs a greater risk inthe attempt to attain the maximum
possible profit.

The business model presented in this section specifies an alternative set of
variables and relations in an attempt to obtain a modern representation of a
company. This modern representation corresponds to a large-sized firm or
company, manipulating multiple products and operating with uncertainties in a
market ruled by imperfect information.

Rational Concepts Adopted

The following four concepts, whichrepresent the essence ofdecision making
theory in the companies, were developed to define the concept of rational
decision-making process (Cyert & March, 1963). They are:

1. Near resolution of conflict in the organization’s objectives. In
considering the dimension ofthe objectives or goals, it is inevitable that
each group inside the organization desires different objectives. Tradition-
ally, these differences were specified by assigning monetary values which
correspond to the objectives of each group. In the new conception, the
organization’s goals correspond to a series of restrictions imposed by
independent levels ofaspiration of the groups inside the organization.
After listing and prioritizing all the requirements and limitations, including
the nonessential, sporadic and nonoperational ones, only the essential
objectives that will be operational are taken into consideration.
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2.  Minimize uncertainty and risk. Allmodern organizations constantly
live under risk conditions caused by uncertainties of various kinds, and
these uncertainties should be avoided or minimized through:

(a) an emphasis on immediate response and short term feedback,
avoidinguncertainties deriving from long-term strategies or events.

(b) adopting day-to-day decisions and planning that do not depend
on predicting the future and market uncertainties: for example, a
decision about production levels is often made using predictions
based on experience, even though there are data resulting from
scientifically formulated predictions.

(¢) anenvironment ofnegotiation with the organizational divisions,
with the customers, with the supplier, banks, etc. Negotiations
minimize risks, although they do not necessarily maximize the gains.

3. Search for solutionsin the neighborhood ofthe main objective. The
search for solutions to a problem should be neither randomnor exhaustive.
The search for a solution within the organization should be guided around
the main objective ofthe problem and the possible alternative solutions
should be sought in the neighborhood of the current alternatives.

Ifthe search for a solution does not yield satisfactory results, the company
usually seeks ever more complex solutions or looks to other areas distant
from the original solution or in the last instance, seeks solutions for some
“weak areas” of the company, for example, “training competent profes-
sionals” in order to improve quality and productivity or, “prioritizing
research activity”, taking on the risk ofano-return investment.

4. Constantlearning and adaptation of the organization. Anorganiza-
tion always shows adaptive behavior over time. It can be assumed that the
organization will change its objective, refocus its attention and revise its
problem-solving procedures based onits experiences.

Organizational learning can take place in various ways, such as:

(a) adaptation ofthe rulesand priorities— the organization prefers
some criteria, ignoring others, e.g., the concern with environmental
factors obliges it to pay more attention to certain problems in the
production process, and
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(b) adaptation of the rules of problem solving because the organi-
zationmay experience either success or failure during the implemen-
tation of chosen alternatives.

The organization can feel that its decision-making methods should be changed
(to an alternative method or a more complex one) to the extent that it senses
incompatibilities between the desired objectives and the results obtained. For
example, alocal problem can become global, a problem with a single objective
can become one of multiple objectives, a problem with uncertaintybased on
probability theory can be explained using new properties of the possibility
theory. All these problems may require additional rules to include some
problems ofenvironmental conflict, legislation, etc.

Classification of
Decision-Making Situations

The simplification suggested by Simon’s bounded rationality principle can be
considered as a starting point to analyze the complex decision-making problem
found in organizations. Simon’s principle helps us to start classifying and
analyzing the decision making process in detail.

First, problems can be classified into three categories: structured, semi-struc-
tured, and nonstructured problems (Dyson, 1990; Turban & Aronson, 1998).

A problem is considered to be structured if its definition and the phases of
operationrequired to arrive at the desired results are very clear and its repeated
executionis always possible. Asexamples of structured problems, we mention
the payrollproblem, accounting procedures, and data processing operations in
general.

Semi-structured problems are problems with well known operations, but that
have some variable factors or criteria that can influence the results, that are
commonin forecasting problems and sales strategies.

In nonstructured problems, neither the scenarios nor the decision making-
criteria are fixed or previously known.

Inaddition, a decision about any one of the three kinds of problems (structured,
semi-structured, and nonstructured) can be differentiated by the level of
decision:
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» strategic (usually, adecision for two to five years),
» tactical (decision for a few monthsup to two years),
*  operational (a few days or a few months), and

» dispatching (an“inloco” decision just for some hours).

In general, strategic decision problems are semi or nonstructured problems. An
example of a non-structured problem with operational level of decision,
mentioned by Turban, is the operation of choosing the cover for a weekly
magazine (or the front page of a dailynewspaper), where diverse alternatives
are foreseen, but all can bereplaced at the last minute if something important
happens.

There are superimpositions among the types of problems and the levels of
decision, but the responsibility for the decision belongs to distinct groups of
deciders. For example, the problem of choosing the cover for a weekly
magazine canbe decided at the operational level by the staff ofeditors, orit can
be decided by the dispatchkind ofdecision ifthe need for change occurs during
the printing phase ofthe magazine. A nonstructured problem such as investing
in R&D cannot be decided at the operational level, but only at the strategic
level. Large-sized semi-structured or nonstructured problems can only be
analyzed and resolved appropriately through the support of decision-making
software.

Usually, a strategic decision is mainly concerned with outside problems, or
with problems involving the entire company and its environment. Tactical
decisions are concerned with the structuring of company resources to create
alternatives for execution, aiming for the best results. Operational decisions
aim at maximizing the efficiency of the process of converting resources, or
maximizing income from current operations. While distinct, all ofthese deci-
sions interact among themselves, and are interdependent and complementary.
Saaty(1994) contends that many excellent deciders do not use theoryto help
them decide and asks the following question, “are good decisions accidental or
are there logical principles that guide reasoning in the decision making process?
Are these principles complete and consistent?”

In the decision-making process, there are several concerns about group or
individual decisions. Strategic decisions tend to be taken by groups and the
operational decisions by individuals.

Table 8.1 sums up the kinds of problems and levels of decision that can be
adopted. The choice ofa modeldepends on the purpose ofthe decision, time,
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Table 8.1. Types of problems and level of decision (adapted from Turban
& Aronson, 1998)

Decision level Operational Tactical Strategic
Problem type
Structured Characteristics Well-defined Defined Process Well -defined
Repeatable Varied Results objective

Several alternatives

Duration/ Days / a month Months / a year One to five years

Frequenc;

Decider Operations manager | Functional Manager | Board of Directors

Examples Accounting Budget Analysis Investments
Payroll Short term forecast | Logistics

Low
Complexity None Average
Semi Structured | Characteristics Well-Defined Layers of decision | New services

Varied Routine Planning

Duration/ Frequency | Days / Week Months to a year Years

unforeseen

Decider Operations Manager | Manager, Board of| Board of Directors
Directors

Examples Production Prizes New branch offices
Scheduling Merger
Inventory Control Budgets Acquisitions
Low High

Complexity Average

Nonstructured Characteristics Routine subject to | Non routine New undertakings

Duration/ Frequency

Days/by period

Case by case

Years

Decider Operations Manager | Manager / Board of Directors
Director Stockholders
Examples Magazine Cover Hiring New products
Newspaper Lay-out | Firing R&D
Negotiations New technology
Average
Complexity High Very High

cost limitations, and on the complexity of the problem. A problem can be
considered to be complex when:

a. the number of variables and/or objectives increases (these are the
multidimensional problems with multiple objectives);

b. whentheoccurrence ofthe values of the variables and/or objectives is
subject to risks or uncertainty; and

c. whenthevalues ofthe variable and objective are defined in an imprecise
or ambiguous way (they are fuzzy).
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Figure 8.1. Classification of decision-making problems (adapted from
Choo, 1998, Kickert, 1978)

A
Descriptive Model Ambiguous Model
Multiple scenarios Anarchic or fuzzy problems
& stages
Uncertainty Predictions
Semi structured Non structured

Rational Model Political Model

Structured rules Multiple objectives
& Conflict of interest
routines Negotiation

v

Conflict of  Objectives

It is also possible to classify decision-making problems according to their
degree of uncertainty (fromabsolute certainly to total lack of knowledge of
the problem) and the level of conflict of objectives (involving complex,
nonstructured and ambiguous problems) as shown in Figure 8.1.

According to this classification we may have four basic models of decision
problems: rational model, descriptive model, political model, and ambigu-
ous model. Examples ofthese models are presented in this chapter. Detailed
analysis and discussion of each type ofmodel will be given in the next chapters.

Example 8.1. Selecting a real estate

The XYZ Company analyzes three alternatives for buying land to build a new oftfice, based on the criterion of
estimated Net Profit, as follows:

Location Cash Payment Maintenance cost ~ Gross Annual Income (*)
A $ 300 (**) $ 80 $ 850
Ay 250 50 800
Ay 200 80 700

(*) Estimated. (**) in thousands of $.

Using the equation Net Profit = Gross Annual Income — (Cash Payment + Maintenance cost), we have the
following profits:

A1=850- (300 + 80) =470,

A2 =800 - (250 + 50) = 500, and

A3 =700 - (200 + 80) = 420.

The choice for best Net Profit is real estate A,
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There is no well-defined border between the models. Many problems have
characteristics of more than one model.

The Rational Model

This type of model, based on the principle of bounded rationality, defines
structured decision making in situations with various possible decision alterna-
tives. The alternatives are expressed through quantitative or qualitative vari-
ables, mathematical formulas, or transactional processes that do not involve the
occurrence of uncertainty or risk. Often they are simplified representations of
real problems and provide us with the first trial ofthe decision-making process
(see Example 8.1).

The Descriptive Model

In this type of model, a decision is made according to a descriptive process
similar to the procedure adopted inpractice. The decision making process is
aided by having the person or organization assign values to risk and uncertainty
in an attempt to minimize the effect of uncertainty inthe choice ofalternatives.
The resulting decision depends on the administrative behavior or structure
adopted by the organization.

Example 8.2. Decision under risk

The following table shows returns (average profits or losses for a fixed value of investment) associated with the
Jfollowing strategies:

Al: Invest in Savings with fixed earnings of $300 per period

A2: Invest in Funds

A3: Invest in the Stock Market.

The average returns vary according to the economic situation and were obtained taking into account the possible states of
the economy (Recession, Stability, or Expansion).

Strategy Al A2 A3
Possible States of the | Probabilities Invest in Savings Invest in Funds Invest in Stock
Economy Market
Si:Recession 0.40 $300 $400 -$100
S,:Stability 0.40 $300 $300 $200
S;:Expansion 0.20 $300 $200 $700

The decision is based on the value of the Expected Monetary Value (EMV):
EMV, =0.40 x 300+ 0.40 x 300 +0.20 x 300 = $ 300

EMV,=0.40 x 400 + 0.40 x 300 +0.20 x 200 =$ 320

EMV;=0.40 x (-100) + 0.40 x 200 + 0.20 x 700 = $ 180 .

Using the criterion of maximum EMYV, the best decision is strategy two.
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Example 8.3. Decision on a strategy for developing a project with multiple
objectives and distinct scenarios

A company must choose one of the following strategies to develop a certain large project:
Scenario One-

Strategy A1: Develop a project entirely inside the company itself with:

- a20% chance of finishing the project for a Cost of $130 million and two month Delay, or

- a30% chance of finishing the project with a Cost of $130 million and three month Delay, or
- a50% chance of finishing the project with a Cost of $90 million and five month Delay.

Scenario Two
Strategy A2: Outsource the project taking charge of supervision with
a 60% chance of finishing the project for a Cost of $150 million on time or
a40% chance of finishing the project at a Cost of $80 million with a five month Delay;

Scenario Three

Strategy A3: Develop the project in partnership with a multinational company with
a20% chance of finishing the project at a Cost of $150 million with no Delay, or
a40% chance of finishing the project at a cost of $130 million with a one month Delay, or
a40% chance of finishing the project at a Cost of $120 million with a three month Delay

The Political Model

Inthis case, while the decision can be based ona rationalmodel or a descriptive
model, the increase in size and complexity of the problem does not allow an
individual or small group of persons to choose the best alternative, since it could
depend on a more extended analysis of the problem or, on negotiation or
consensus among the parties involved (Example 8.3).

Ambiguous Model

Depending on thenature ofthe problemand type of persons involved, problems
whose description is difficult or incomplete can occur. The problem may be
described in an insufficient or imprecise way. On the other hand, the problem
can be well formulated, but the decision making process can be difficult or
fuzzy. As aresult, decisions alternatives may be “ambiguous”, as frequently
happens with qualitative judgment or judgments involving the merits of people
or organizations.
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Example: Selection of Used Cars

The evaluation ofused car usually involves anumber of subjective criteria such
asstatus ofinterior and exterior aspects of the car other than price, mileage, and
year of fabrication. Each used car available in the inventory ofa used car dealer,
receives a preference orutility value (graded from0 to 1) for eachitemto be
evaluated. The dealer keeps the computerized record ofevaluation ofthe items,
and anumber ofphotos ofthe car showing its actual status is available. Thus
a client can examine any car available for sale even those stored in different
shops.

Inthe example presented by Terano et al. (1984), the selection ofa car is made
using three criteria defined by Shafer (1978):

*  additive evaluation (E , ) corresponding to the arithmetic mean ofthe
utility values,

*  substitutive evaluation using the Belief function or Lower Expected
Value (E,  )offuzzytheory, and

*  complementary evaluation based on the Plausibility function or
Upper Expected Value (£, offuzzy theory.

Substitutive evaluation indicates the lower limit for the existence of negative
values ofan evaluated car, and complementary evaluation indicates the upper
limit for the existence of positive aspects.

The following five criteria, placed in ascending order of importance, canbe
fixed (bythe dealer):

OI = { s1 = year of fabrication, s2 = exterior aspects, s3 = interior
aspects, s4 = mileage , s5 = price }.

According to this order of importance, criterion “s5 = price” is the most
important criterion, while “s1 = year of fabrication” is the less important
criterion.

Alist of'subjective preferences or weights for each criterion, indicated by m(si)
or mi, defined by a certain client is:
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Table 8.1. Utility values for six used cars (adapted from Terano et al.,
1984)

Car code sl=year | s2=exterior | S3=interior | s4=mileag sS=price
M718 0.4 0.3 0.4 0.6 0.8
B738 0.9 0.0 0.5 0.2 0.8
X768 0.0 0.0 0.4 0.4 0.0
7780 0.0 0.7 0.9 0.9 0.0
A783 0.8 0.0 0.8 0.6 1.0
X785 0.5 0.3 0.8 0.9 0.5

Table 8.2. Results of evaluation of six cars according to three expected
values (adapted from Terano et al., 1984)

Number Ejower rank  E,qq rank Eupper rank
M718 0.589 1V 0.632 39 0.800 31
B738 0333  4° 0.505 4® 0.807 2n
X768 0.0 0.169 0.282

7780 0.0 0.447 5" 0.635 5t
A783 0.588 2 0.749 1% 1.000 1
X785 0457 34 0.639 2™ 0.782 4t

PI={ml1=0.075,m2=0.139,m3=0.026, m4 =0.460, m5=0.294 }.

Inthis case, we can see that there is strong preference for the criterion “mileage”
followed by “price” and “exterior aspects.”

Aswe cansee, there is a difference between the “importance” and “preference”
ofacriterion. Criterion s5 is the “most important,” while the criterion s4 is the
“most preferred” by the client. Mathematical reasons (Shafer, 1978) for this
difference will be presented in Chapter X.

The utility valuesu (rl, sj), foreachusedcar rl,1=1, 2, ..., 6 and each criterion
sj,j=1,2,...,5, are shown in Table 8.1.

We cannote that, with the exception ofcar number X768, every car presents
at least one positive aspect (i.e., preference value is equal to or greater than
0.7),showing that we have not the occurrence of dominance factor to eliminate
some ofthese cars.

The values of the three expected values (£, ., E , and E ) and the
respective ranking number for each car are listed in Table 8.2. Details for the
calculation ofthese results will be shown in Chapter X.
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Comments

Car A783 seems to be the best choice, showing two first places and one second
place, although it has a score of zero for the “exterior aspects”. However, as
this criterion s2 is one of the least important criteria, it could not affect this
customer’s selection.

CarM718 presents a more balanced situation and it is the best car with respect
to the limit of negative aspects (E, ). Itis in a slightly lower position with
respect to the limit of positive aspects (E, ;= 0.800) and the arithmetic mean,
when compared with car A783.

Asitwould be expected, car X768 presents the worst performance in every
aspect ofthe evaluation.

How Decision-Making Process is
Analyzed in the Literature

Usually decision-making models fallinto one ofthe following categories:

a. Normative Models—discuss and present the mathematical or algorith-
mic aspects ofthe decision making process, taking into consideration the
formal aspects (theoretical or “ideal”) about “what should be done” ina
decision making situation. Because they usually consider quantitative
values, decision-making problems at the operational and tactical levels
are mostlyanalyzed. Thebooks of Keeney and Raiffa (1976), Luce and
Raiffa(1957), Gregory (1990), and Bunn (1984) are worthy ofnote in this
category.

b. Descriptive Models —show discussions and cases involving practical
aspects of “what is usually done” in decision making without distinguish-
ing among the operational, tactical, or strategic decision levels. The books
of Clemen and Reilly (2001), Saaty (1980, 1994, 2001) and Goodwin
and Wright (1996), are examples ofthis category of books.

c. Prescriptive Models —seeks to answer the question “what can be done
most realistically” to improve the decision-making process, including
analysis and resolution of problems with multiple criteria, conflicting
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objectives, and fuzzy variables. Books of Saaty (1980), Poulton (1994),
Kickert (1978), and Negoita (1985) belong to this category. The books
incategories a) and b) also make a prescriptive analysis of the decision-
making process in their final sections.

d. Decision Support Systems (DSS) and Business Intelligence (BI)
using Data Mining techniques — present a general analysis of the
models, structure of data and mathematical algorithms utilized to forma
guide to orient the use of Decision Support Systems and Data Mining
techniques. The books of Mallach (2001), Turban and Aronson (1998)
and, Witten and Frank (2000) are examples in this category.

Conclusions

Starting with the model of the administrative man suggested by Herbert
Simon, we present different ways to classify a decision-making process in
order to see the characteristics of decision models mostly used for strategic
decisions. We know that for the decision-making process to be viable, we need
to adopt concepts based on bounded rationality such as “near resolution of
problems” or “minimizing uncertainties.”

We can list some of'the factors that can contribute to successful decisions:

a. Responsibility and Transparency —there are laws and penalties that
should be obeyed by people or organizations making decisions.

b. Expertise—eachdecision should be based on the deep knowledge ofan
expert.

c. Coordination —the bestdecision alternatives are not sufficient ifthere is
no coordination to transmit the orders that should be obeyed and to
manage the decision-making process. We canrecall that inthe Battle of
Waterloo, lack of coordination was one ofthe main factors in Napoleon’s
defeat by Wellington of England and Bliicher of Prussia.

d. Economy Factor—adecisioncan have anegativeresult or a single battle
can be lost, but at the end ofthe war the force of economic power allied
to good sense in decision making can help to make up for the loss of some
battles.
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e. Time—anabundance oftime acts with a force similar to the economy
factor, allowing one to wait for favorable opportunities. On the other
hand, lack oftime can minimize uncertainly, but it can increase the risk of
making a hasty decision. Long-term planning always involves a greater
levelofuncertainty.

f  Consensusor negotiation — when there is an increase in the number of
factors or inthe complexity level of a problem, a more extended analysis
ofthe problem and negotiation or consensus among the parties involved
should be sought.

The final conclusion ofthis chapter is: based on Table 8.1, decision problems
canbe classified into structured, semi-structured and nonstructured problems.
Structured decision problems have low levels of complexity while nonstructured
problems present medium to high levels of complexity. To start with the
structuring process and the analysis of strategic decision problems we can use
thesetwo criteria. Then, it is possible to say that, strategic decision problems
are semi-structured or nonstructured decision problems with mediumto high
level of complexity.

Case Studies: Strategy and
Decisions in Perspective

Case — LTCM

Thenear bankruptcy ofthe giant hedge fund shows the lack oftransparency,
poor investor preparation and many other problems.

(Condensed from: O Estado de S. Paulo, October 25, 1998, p. B9, written by
Timothy L. O’Brien & Laura M. Holson, The New York Times).

Stanford Weil, one ofthe senior executives of the Citigroup, is an experienced
risk evaluator. ...However, with regard to the gigantic hedge fund, the Long
Term Capital Management (LTCM), Weil admitted that he didn’t know
enough about the dangerous bets that the fund was making.

LTCM...almost went bankrupt —and only survived thanksto aninjectionof
capital...made by large real estate brokers and investment banks, under the
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guidance of the North American regulatory authorities, concerned with the
possibility that the fund’s collapse might seriously harm the global economy.

...Among the fund administrators were acclaimed economists and operators
well known for making enormous profits.

“...Whenyou have ateam comprised by renamed economists and a cast of stars
as operators and they have managed to obtain extraordinary profits for several
years, it reinforces the Fund’s image.”

Large banks in the United States, Europe, Asia, and Latin America invested
between US$ 10 millionand US$ 100 million each, inthe fund for this privilege
(to receive research data and private information about the market).

Nevertheless, when the Long Term partners visited a bank abroad, this bank
never sent their lower level employees — only the highest level executives met
with the Long Term partners.

Fund participants agreed to provide only vague information about their
methods and not to give information to some investors, loan recipients or
commercial partners.

Usually, banks loan money to hedge funds for one day operations and request
dailyinformation to re-evaluate the quality ofthe extra guarantees. However,
some institutions loaned to LTCM for months without examining the accounting
ledgers. Although some institutions requested daily information, Long Term did
not meet these requests. Long Term feared that ifits positions were dissemi-
nated, competitors would take advantage of them, and the fund financiers
deliberately did not share information among themselves.

Questions for Reflection and Discussion

1. Considering the case in the section titled LTCM, List the main causes of
“near bankruptcy” of the fund broker LTCM.

2. Whatis the decision-making model ofthe Economic man, according to
Simon?

3. Whatisthe decision-making model ofthe Administrative man, according
to Simon?

4.  What arethe basicrational concepts adopted to define a modern business
model?
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Whatis understood by a structured problem? Give examples.
Whatis understood by a semi-structured problem? Give examples.

What isunderstood by anonstructured problem? Give examples.

® = o L

Describe a rational model for the decision-making process. Give ex-
amples.

9. Describe adescriptive model of decision. Give examples.
10. Describe apolitical model of decision. Give examples.
11. Whendoes an ambiguous model ofdecision occur?

12. What are the basic requirements for success in the decision-making
process?

Exercises

1. Decide into which category (structured, semi or nonstructured) and at
what level of decision (operational, tactical or strategic) each of the
following decision-making problems falls:

(a) inventorymanagement;

(b) sales;

(c) CAD/CAM system buyer;

(d) adoptionofISO 9000 and ISO 14000 standards by your company;

() machinereplacement.

2. Decide whenand how changes in the categoryofproblems or inthe level
of decision occur for each situation of the last question. For example,
when does a semi-structured problem become a structured problem?
When does a strategic level decision become a tacticaland operational
level decision?
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Chapter IX

The Structuring Of
The Strategic-Decision-
Making Process

Introduction: A Systematic
Procedure for Structuring the
Decision-Making Process

The basic types of decision models presented in the previous chapter (rational,
descriptive, political, and ambiguous models) relies on quantitative values
(money, time, or probabilities) that are most suitable for structured and semi-
structured decision problems. These basic models can be used as starting
models to guide the structuring process of strategic decisionproblems. First,
asystematic procedure for structuring the strategic decision making process is
presented, using decision matrix and decisiontrees. Theneed for the sensitivity
analysis is introduced, and will be illustrated with more detail in the next chapter.
Some problems that must be considered in this structuring process are
illustrated in form of hidden traps and paradoxes.

The first step in the decision-making process is to formulate the problem. It is
possible that an inadequate formulation of the problem leads to a result that
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reduces efficiency and efficacy, since an incorrect formulation can define a
wrong problem.

The personresponsible for structuring the decision making model ina business
is in charge of “asking the right questions, discovering the relevant
elements, identifying the significant parameters,; determining the signifi-
cantrelationships among the selected elements and parameters; speculat-
ing about the “right size” and “correct formulation” of the problem; and
evaluating the temporal characteristics (life cycles, duration, stability
and discontinuity)” (Luftmanetal., 1993).

Structuring a decision-making process depends on:

a. the purpose ofthe decision;
b. timeand cost limitations; and

c. the complexity of the problem.

The solution to any decision making problem can be visualized in five stages:

1. perception: visualizing the need and opportunity for the decision;

2. formulation ofthe action alternatives: evaluate the alternatives interms of
their contributions;

3. choosing one or more alternatives to be executed;

implementation; and 50 feedback.

These stages are based on procedures known in Management Science as
PDCA (Plan, Do, Check, and Action). A more specific systematic procedure
for structuring a decision-making process is (Monks, 1985; Simon, 1997;
Clemen & Reilly, 2001):

Define the problem and the relevant variables (parameters);
Establish the criteria, factors, goals, or objectives of the decision (*);

Relate the parameters to the objectives, i.e., model the problem,;

el

Generate the decision alternatives and the possible alternative sce-
narios, for different values and parameters;
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5. Evaluatethe alternatives and choose that which best satisfies the objec-
tives;

6. Implementthe decision chosen and monitor the results through:

(a) Sensitivity analysis ofthe results to be able to answer “what if?”’-
type questions.

(b) Learning, using feedback fromthe resultsto be able to change or
improve the method.

(*) Indecision analysis, criteria, factors, goals, and objectives are
terms used without a clear distinction. In mathematical program-
ming, a goal or an objective is expressed by a mathematical
function to be optimized.

Building the Model

A modeldescribes, represents, and imitates the procedures that happen in the
real world, establishing the relationship of the variables with the objectives in
the best way possible, observing the time and cost limitations. The models can
be of various types (Gordon, 1978; Monks, 1985):

a. Verbal — when described and represented by phrases and sentences
(examples: questionnaires, expert systems, etc.);

b. Physical — when represented by some kind of material or hardware,
changing their dimensions, size, or format (examples: miniature models,
prototypes);

c. Schematic—whenrepresented by graphics, tables, diagrams, or decision
tree;

d. Mathematical—when represented by mathematical equations, numeri-
cal values, or symbolic logic values [examples: Linear programming,
(Hillier & Lieberman, 1980); Neural Networks, (Takefuji, 1996), etc.]
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Examples of Decision Problems

a. Marketing Manager:
To launch anew productor not:
Possible decision alternatives:
Al: Launchanew product inthe market, or
A2: Donot launchanew product inthe market.
Possible states of the market:
S1: Marketinrecession,
S2: Market stable, and
S3: Market in expansion.
b. Inventory Manager:
Buying decisions:
Al: Purchase 100 units ofa product.
A2: Purchase 300 units ofa product.
A3: Don’tbuy.
Possible states:
S1: Highdemand,
S2: Lowdemand, and
S3: Unknowndemand.
c. Production Manager:

Mix of products to be assembled: x1 =automobiles, x2 =utility vehicles,
x3 = trucks and x4 = buses.

Decisions:
Al: Produce 100 units of x1, 50 ofx2, 45 of x3 and 20 of x4,
A2: Produce only automobiles,
A3: Produce 100 units of x1, 100 units of x3 and 35 of x4, or
A4: Produce 1 utility vehicle for each 5 automobiles produced.
States:
S1: only forinternal market,
S2: only forexport, and

S3: forbothinternal and export market.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



The Structuring Of The Strategic-Decision-Making Process 217

Service:
Decisions:

Al: Contract two vehicles for service,

A2: Contract one larger vehicle, and

A3: Acquire autility vehicle for one’s own use.
States:

S1:Forecast ofup to 50 services per month,

S2: Between 50 and 100 services per month, and

S3: Over 100 services per month.

A mathematical model can be seen as a black box that receives the inputs
(parameters, exogenous variables, and decisions), and processes this informa-

tion to produce outputs (endogenous variables or decision results).

Decision Problem in Matrix Form

A mathematical decision model can be organized in a matrix form where:

The columns of the matrix represent the alternatives of decision.
Each column ofthe matrix represents one ofthe possible alternatives. A,
is presented to the decider or the person who makes the decision. All the
possible alternatives for the decision should be formulated. We then can
say that the set of possible alternatives is exhaustive and covers all the
fields ofdefinition ofthe problem. The alternatives should also be mutually
exclusive, i.e., one decision alternative excludes the others. The unknown
alternatives should be grouped into just one set to formthe alternative,
“other alternatives”.

Possible states assumed by the problem are set out along the line
of the matrix. All the possible states of the problem should be placed
along the lines ofthe matrix, i.e., the alternative states that the problem can
assume. The states represent the possible results of the problem (market,
economy, population, etc.), or the results ofactions taken byan adversary
when thereis asituation of conflict. The possible states S, should forman
exhaustive and mutually exclusive set. Unknown states should appear
grouped along one of the lines of the matrix marked as “others.” A
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probability value estimating the possibility of occurrence P (S,) is attrib-
uted to each S, state.

Eachelement g; ofthe decision matrix represents the gain (profit, loss, or cost)
ofalternative A. (column j of the matrix) when state S, occurs. The values of
these results should be predefined for allthe possible alternatives and states. In
general, these values are approximated or estimated values based on past
experience and problems ofthe same type.

The occurrence of each state is notalways certain as to what happens with no-
risk-rational-decision problems. In the case ofuncertainty orrisk, each Sjstate
isassociated witha probability P(Sj). Since the possible states should form an
exhaustive set and should be mutually exclusive, the sum ofprobability ofall the
states is equal to one. The value of each probability also should be estimated
by an expert or by the group ofperson ofthe decision-making process.

A decision matrix has the following format:

Probabilities Decision A, Decision A, Decision A,
States
S P(S) 2 2531 En1
S, P(Sy) 12 g2 En2
Sm P(Sw) Zim Lom Zim

Decision Tree

A decision matrix represents a decision process to be resolved in a single stage.
A decision tree is used to represent a sequential decision making process
through more than one stage ofthe decision (Figure 9.1).

A decisiontree is a schematic representation useful for representing the process
ofdecision making with multiple variables, multiple objectives, and multiple
decision stages, while the decision matrix represents just one of the stages in the
decision-making process.

The decision tree structures any complex decision problem in a clear way since
it canidentify the alternatives, the states and the possible scenarios. However,
its visualization becomes difficult when the size and complexity ofthe problem
increase, evenusing the resource ofa computer software. This restrictionis true
forall other types of representations ofdecision problems.
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Figure 9. 1. A decision tree

A /N

Payoff-A: -$100 $0 +$100 Payoff-B -$120 0 +$120
Net-values
<$50 $30

%
$50

/
Payoff -A \ / $20

<-$50 0

Payoff-B < $60
$30

\ $50

>-$6 $20

Basic Structures of Decisions Problems

We are now ready to present the basic structures of decision problems found
inthe literature of decision analysis. In the next chapters, these structures will
be expanded in the sense to include the complex factors and nonstructured
aspects that are common in strategic-decision problems (Clemen & Reilly,
2001; Keeney & Raiffa, 1976; Naylor et al., 1971).

Decision problems to select the best alternative under no-risk, uncertainty, or
risk situations willbe discussed. For all cases, decision problems withsingle or
multiple criteria or goals, using utility values, will be presented. Also, a decision
model updated using feedback from additional information will be presented.
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Decision Problem with No Risk and One Criterion or
Goal

This decision problem has:

a. severaldecision alternatives (for instance, property Al, A2 and A3), and

b. onecriterionor goal: cash payment, payment in4 or 12 installments.

Since this is a problem with no risks or uncertainties, all the relevant information
(gainsor lossesreferring to each decision alternative) isknown and the decision
maker chooses the alternative related to the best possible result.

Example 9.1: Select a Property According to Highest Net Income

Company XYZ analyzes 3 alternatives for buying a building for a branch office,
based on the Net Income Criterion which depends on the different forms of
payment used. For each property, Al, A2. or A3, there are three payment
alternatives (cash, 4 or 12 installments), and the Net Incomes, in thousand of
dollars, are:

Decision Matrix

Criteria \ Properties Al A2 A3
Cash $470 $ 500 $420
4 installments 460 470 415
12 installments 460 450 450

This decision involves no risk or uncertainty, since the three alternatives are
known and mutually exclusive and the choice of payment depends entirely on
the decision maker’s wish. Alternative A3 hasall decision values lower or equal
tothose of A2 and, thus, it is dominated by A2 and can be discarded fromthe
decision process. So, there are only two alternatives left, Al and A2.

The decision canbe made using the Min/Max or Max/Min principles (Hillier &
Lieberman, 1980; Cook & Russel, 1993). The Min/Max principle is known as
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the optimistic decision; since it minimizes the highest income, while the Max/
Min principle is know as the pessimistic decision, since it maximizes the lowest
income.

a. Decision using the Max/Min principle. Using the Max/Min principle,
one should “choose the strategy offering the highest value among the
lowest values of each strategy”, that is, Max/Min = Maximum (Mini-
mum value of Al and A2)=Max (460, 450) =460. This value refers to
alternative A1.

b. Decision using the Min/Max principle. Accordingto this criteria, one
should “choose the strategy offering the lowest value among the
highest values of each strategy”, that is, Min/Max = Min (470, 500) =
470. This value also refers to alternative Al. Thus, we have Min/Max =
Max/Min, in this example.

Decision with No Risk and More Than One Criterion or
Goal

When a decision problem has several criteria or goals expressed in different
units, (for instance, expected income, distance, etc.) itis necessaryto transform
each one of these values into the same unit of measurement. In a given
decision, the value of income cannot be mixed with other objective, such as
competitive edge, (expressed by the property’s location), comfort (the number
ofrooms, visibility, etc.), or area (in square meters).

Allthese values should be transformed into the same unit called satisfaction
level or utility, whose values vary from 0 (to the worst level of satisfaction) to
1 (to thebest level of satisfaction) (Luce & Raiffa, 1957; Goodwin & Wright,
1996).

Another difficulty refers to the conflicting nature of these goals, asinthe case
of minimization of cost and maximization of employee labor conditions,
because the best solution to minimize cost usually may not maximize labor
conditions. The three goals (net income, competitive edge and available area)
of Example 9.2 are to be maximized, but the best solutions for each goal
correspond to different alternatives.
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There isno solution fully satisfying all goals considered. A consensual solution
based onthe Pareto’s principle is usuallyadopted.

The Pareto’s Principle (Goicoechea et al., 1982; Hillier &
Lieberman, 1980)

If a solution x* of a problem with k goals f, (x) is such that it is not
possible to find any solution x with f, (x) better than f, (x*) for all
k goals, then x* is an optimum Pareto solution.

Example 9.2: Select a Property Considering Net Income and Two
Kinds of Benefits (adapted from Goodwin & Wright, 1996)

Company XYZ studies three alternatives for buying a property for a new
branch office, according to three different goals: net income, based on cash
payment, competitive edge, given by the distance of the property from the
commercial center, and fotal available area. We have the following values:

Criteria \ Properties Al A2 A3

1 — Net income (thousands of $) $ 470 $ 500 $ 420

2 — Competitive edge

(Distance from commercial center) 150 m 250 m 500 m

3 — Available area 600 m’ 400 m? 1500 m?

Establishing Utility Values

The worst and the best values of each goal should correspond to values 0 and
1 ofthe utility function, respectively. Utilities for the intermediate values are
determined using different utility curves and will be explained in the next
chapter.

Forexample, we can have the following utility values:

Net Income Utility Distance Utility Available Area | Utility
Best Value $ 500 1 150 m 1 1500 m2 1
$470 0.7 250 m 0.6 600 m2 0.3
Worst value $420 0 500 m 0 400 m2 0
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Weighting the Criteria or Goals

Ingeneral, the three criteria should not be given equal weights, and the company
should choose the criterion with the greatest importance. If, for the company,
Net Income is the most important criterion or objective, thenit gets a relative
weight equal to 1.

Each ofthe other criteria should get arelative weight according to the answer
givento the following question:

What is the importance of this criterion, in percentage terms, in
relation to the Net Income?

Ifthe answer is “lower than 20%,” possibly this criterion could be discarded,
simplifying the solution ofthe problem.

The following table shows therelative and the normalized values of weights, the
utility values for the three properties, and the weighted average:

Relative Normalized Values of Utilities
weights Weights

Criteria/Property Al A2 A3

1 —Net Income 1.00 W1=0.43 0.7 1 0

2 — Distance from center 0.50 W1=0.22 1 0.6 0

3 — Available area 0.80 W3 =0.35 0.3 0 1

Sums 2.30 1.00

Total average 0.626 0.562 0.350

Thus, property Al should be chosen according to the best value of weighted
utility average.

Sensitivity Analysis

The value of weights mayalter the decision result. I[f we attribute a zero weight
to Net Income and the samerelative weights 0f0.50 and 0.80 are kept for the
two other criteria, the property chosen will be the property A3.

Inorderto analyze the variation ofthe three weights it is possible to use a two-
dimensional chart, placing the variation of the sum oftwo of the three weights
(forinstance, p= W2+ W3) onthe horizontal axis, and the variation ofthe utility
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average onthe vertical axis. The third weight W1 corresponds to the value 1
—p. For instance, for p <0.5, the best decision is to buy property A2, while
forpbetween 0.5 and 0.9, the best decision is property Al. Forp>0.90 and
weight (Income) W1 <0.1, the best decision is property A3.

Subjective Perception of Risk

(Excerpted from: Subjective Perception of Risk, Mark Fenton-O’Creevy
and Emma Soane, Financial Times, Mastering Risk, Part I, May 2, 2000, pp.
14-15).

Risk perceptionis a complex and subjective process. In finances, risk is usually
considered as a combination of the values of expected loss or gain and the
variability of this expected result. Human perception ofrisk acts in a different
way. There are two important risk components affecting our perception: the
fear factor —referring to fear of potential result — and the control factor —
referring to the level of control over events. For instance, risk perceptionis very
high inanuclear accident due to the fear factor or, it is higher for a car passenger
than the driver, due to control perception. In the financial market, both factors
are important —fear and anticipation oflosses often control our actions. One
financial broker stated that “we often make decisions based more on the fear
oflosing, than the hope of winning.”

The largest risk perception component is in how we perceive gain and loss.
Personsina winning position ofa game increasingly have an aversion to risk,
since they want to keep their gains, while individuals in a losing position are
more willing to take risks, because they have less to lose.

However, what we perceive as gain or loss depends on the personal standpoint,
which changes according to the situation and over time.

Decision Problem Under Uncertainty or Risk

Economic and financial theories often make sure that a personmakes optimum
use of available intuition as a basis for a rational decision, but research and
verification ofdaily behavior shows that human behavior is significantly different
from this statement.

In many decision problems, the states of nature occur with a certain level of
uncertainty knownasrisk. It is then no longer possible to apply the Min/Max
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or Max/Min principle since the risk occurrence with different probabilities does
not allow the choice of a greater or smaller gain value. One needs to obtain the
average or expected values.

Inorderto establishthe probability values representing the uncertainty level or
risk, the decision maker must receive information by (Charan, 2001; Edwards,
1975;Li& Ye, 1999):

*  consulting experts,
»  gathering data,

*  bibliographicalresearch on the issue, etc.

Inthis chapter, the application of sensitivity analysis and the use of different
types of utility function are explained with more detail, using the Example 8.1
shown in Chapter VIII as an example ofthe descriptive model of decision.

Example 9.3: Decision with Uncertainty (presented as Example 8.1 -
Descriptive model of decision, in Chapter VIII)

The following table shows the average return (profits or losses for a certain
investment value) associated to the following strategies:

Al: Investing in savings accounts with fixed earnings of 8300 per period

A2: Investing in fixed earnings funds

A3: Investing in the stock market

Theaverage return varies according to the economic situation considering the
possible economy states (recession, stability, or expansion).
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Strategy Al A2 A3
Possible states of the || Probabilities Savings Funds stocks market
economy
S;:Recession pl =0.40 $300 $400 -$100
S,:Estability p2 =0.40 $300 $300 $200
S;:Expansion p3=0.20 $300 $200 $700

Decision based onthe highest average or expected monetary value.

Aswealready know by the example of descriptive model of decision shown
in Chapter VIII, the Expected Monetary Values (EMV) ofthe alternatives are:

EMV, =0.40 x 300 + 0.40 x 300 +0.20 x 300 = $300
EMV, = 0.40 x 400 + 0.40 x 300 + 0.20 x 200 = $320
EMV, =0.40 x (-100) +0.40 x 200 +0.20 x 700 = $180

The best decision is strategy A2, followed by A1, and finally A3.

Figure 9.2. Sensitivity Analysis Chart: Best decision alternative for
several values of probabilities pl, p2, and p3 = 1 —pl —p2, for example
10.1. (adapted from Clemen & Reilly (2001)
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Sensitivity Analysis

Itis helpful to check the variation of expected values for different probability
valuespl, p2,and p3, thus getting a chart that allows the analysis of strategic
limits of investments risks.

Inorder to assess value variations for p1, p2, and p3, the chart suggested by
Clemen andReilly (2001) is adopted and shown in Figure 9.2. Since there are
three variables p1, p2, and p3, the values for p1 are placed on the horizontal
axis and p2 on the vertical axis. Values ofp3 are implicitly expressed by the
property pl + p2 +p3 =1. For instance, if pl =0 and p2 =0, then p3 = 1; if
pl =0.2 and p2 = 0.2, then p3 =0.6, and so on.

Incase of more than three risk possibilities, the sensitivity assessment using a
chart becomes impossible. In Sensitivity Analysis chart of Figure 9.2, each
point (p1, p2) contains the name ofthe best Ajalternative for a given risk value
(pl, p2,p3). For instance, in the numerical example seen, we have p1 =0.4,
p2 = 0.4 and p3 = 0.2 with the expected EMV | values =300, EMV_ = 320
and EMV_ = 180. Thus, point (0.4, 0.4) willhave A2 as the best alternative.

Once the best expected value is obtained for all different probability values,
expressed bythe points (p1, p2) in the chart, the strategic regions where each
Ajinvestment alternative is the best solution are easily known.

The Role of Utility Function

A “decision based only on expected monetary values” may not be perfect
since it does not analyze every earning possibility, such as highest profit or
worst loss. Besides, expected value based on numeric values such as money,
dimension, or age does not allow the inclusion of nonquantitative criteria such
as “client satisfaction”, “product quality”, etc. The decisionbased on the “level
of satisfaction or utility function,” associated to each quantitative or non

quantitative (or qualitative) value, best expresses the decision alternatives.

In the Example 9.3, a decision should consider other factors involving the
decisionmaker’s interests. Using the expected monetary values EMV, a player
or decision maker should never get the highest earning of $700 given in
alternative A3, even at the risk of losing (-$100). Utility function transforms
quantitative and qualitative values in corresponding utility values, allowing
better analysis of complex decision problems.
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Risk Neutral Decision-Making

Ifthe decision maker is risk neutral, he or she would use the risk neutral curve
of Figure 9.3 and would probably not choose alternative A3, where $700 is the
highest earning value and $100 represents a loss.

Arisk neutral decision maker is usually a midsized or large organization with
long experience inits activity. Thus, data placed onthe decision matrix were
analyzed by a consultant team, and there would be no reason to doubt the linear
behavior ofthese values.

Risk Averter Decision-Making

Using the risk aversion curve of Figure 9.3 for the Example 9.3, one may have,
for instance:

Monetary values Utilities
$ 700 1
400 0.85
300 0.75
200 0.62

— 100 0

Figure 9.2. Utility curves for Example 9.3

Utility (+H)Risk averter
A

0.8 -

] (*) Risk neutral
0.5

0.3- (o) Risk taker

00 300 400 $700 Monetary values
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The average values using these utility values are:

EMV, =04x0.75+0.4x0.75+0.2x0.75=0.75;
EMV,=0.4x0.85+0.4x0.75+0.2x0.62 = 0,764; and
EMV,=04x0 +0.4x0.62+0.2x1=0.448.

Risk averter decision makers wishing to maximize their personal satisfaction
with the utility function would choose alternative A2. A risk averter person or
organization is one with small amount of resources or with little experience in
this kind of decision. A risk averter cannot count on counseling or assistance
from other people or organizations to explain the pros and cons of the
alternatives presented. However, there are different risk aversion levels,
depending on whether there is greater or lesser knowledge ofthe problem. For
instance, when buying real state, both the homemaker who wishes to buy a
house and thereal estate broker may be risk averters. The homemaker’s risk
aversion level is usually higher than the broker’s.

Risk Taker Decision-Making

By using the curve expressing “risk taker or risk preference” in Figure 9.2,
the decision maker may get, for instance, the following expected earnings:
EMV, = 0.18, EMV, = 0.217 and EMV, = 0.25 and thus could choose
alternative A3, where there is highest risk, but with earning possibilities of
$700. A person or organization prefers to take risks when believes that the
reward is worth therisk or when the time frame limit enforces arisky alternative.

Decision Model with Learning, Using Additional
Information

Learning process in descriptive models of decision can be made using the
adaptive or feedback model of statistics. The best known learning process is
made using Bayes’ Theorem, in which prior values of probabilities can be
updated by additional information collected through a new sampling process
(Shamblin & Stevens, 1980; Hillier & Liebermann, 1980; Takahashi, 1997).
This process can be repeated many times, renewing the values of probabilities
at each step ofdecision. The following Example 9.4 illustrates this process.
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Example 9.4. Renewing Probabilities in an Opinion Survey

Senator Bill Hernandez (BH) is a candidate for the next presidential election.
His supporting committee hired an opinion research company to conduct, in
each month prior to the election day, a nationwide opinion survey about the
preference ofthe electoral population, whether preferring Senator BH or the
other adversary. The results ofthe last research, expressed in probability terms
were: P (S1)=P(BH wins)=0.3, P (S2)=P (there isatie)=0.3, and P (S3)=
P (Adversary wins)=0.4.

After eachround ofthe research, one ofthe following decisions must be taken
by the supporting committee:

Al = {Raise more funds for the campaign} or
A2 = {Invite the other candidate for a debate in nationwide TV network} or

A3 = {Continue the campaign as previously planned} .

The payoftvalues in terms ofnumbers of voters estimated to be won or lost for
eachprobability value and decisionalternative, are:

Decision Al A2 A3
Results Sj of Probability Raise more Debate in TV Continue the
research funds network campaign
S1: BH wins 0.30 100,000 100,000 50,000
S2: Tie 0.30 150,000 200,000 -50,000
S3:Other 0.40 50,000 150,000 -200,000
candidate wins

Average values of win or loss ofnumber of voters for each decision alternative are:

EA1=0.3 100,000+0.3 150,000+ 0.4 50,000 =95,000;
EA2=0.3 100,000+ 0.3 200,000+ 0.4 150,000 =150,000; and
EA3=0.3 50,000+0.3 (-50,000)+0.4 (-200,000)=(-80,000).

Thus, the best decision alternativeis A2.

Fifteen days after the nationwide survey, a small scale opinion survey including
onlythe major capital cities, is conducted in the sense of updating the results of
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the previous survey. The result of this small scale survey, called additional
information F, predicted that F = {BH wins in the major capital cities}.
Based on this addition information F, the opinion research company will predict
whether or not candidate BH wins. The difficulty is that the result of this small
scale survey, made only in major capital cities, does not always coincide with
the final result ofthe election.

In the past, the supporting committee observed that 60% of the time, this
additional research predicted that “BH wins in major capitol cities”, then the
election was actually won by BH. This fact can be expressed as the conditional
probability P (F/S1)=0,6.

On the other hand, 40% oftime the additional research predicted that “BH wins
in major capitol cities”, the election ended ina tie between the two candidates,
while only 20% oftime, the election was actually won by the other candidate.
Then, for the additional information F we have the other two conditional
probabilities: P (F/S2)=0.4 and P (F/S3)=0.2. Using probability formula
we have:

P (F) =P {BH wins in major capitol cities } =
0.3 0.6+03 04+04 0.2=0.38.

New probabilities values (known as posterior probabilities) updated by this
additional informationF, according to Bayes’ Theoremare:

Prob(S1/F)=(0.3 0.6)/0.38 = 0.474,
Prob(S2 /F)= (0.3 0.4)/0.38 = 0.316, and
Prob(S3 /F)=(0.4 0.2)/0.38 = 0.210.

The new payofftable using these probabilities is:

Decision Al A2 A3
Results Sj Probability Raise more Debate in TV Continue the
funds network campaign
S1: BH wins 0.474 100,000 100,000 50,000
S2: Tie 0.316 150,000 200,000 -50,000
S3:Other 0.210 50,000 150,000 -200,000
candidate wins

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.




232 Shimizu, de Carvalho and Laurindo

After this additional information F, average values of win or loss of voters for
eachdecisionare:

EA1=0.474 100,000+ 0.316 150,000+ 0.210 50,000 = 105,200,

EA2=0.474 100,000 +0.316 200,000+0.210 150,000 = 165,800,
and

EA3=0.474 50,000+0.316 (-50,000)+0.210 (-200,000)=-34,100.

Bestdecision isagain A2, and the additional information F = {BH wins in major
capital cities } reinforces this strategy.

Each month, after the results ofthe nationwide opinion survey, this updating
process can be repeated.

Additional Problems That Must Be
Considered in Structuring a
Strategic-Decision-Model

It isimportant to remind us that in a strategic-decision-making procedure many
other factors become more and more difficult and complex in a systematic way
to structure the decision process. The systematic structuring methodology
presented in the previous sections are valid for decision problems oftactical or
operational levels and must be considered as a starting procedure for strategic-
decision problems.

Many types of difficulties must be considered when a strategic-decision
problemisto be structured. These difficulties are reported by researchers in the
form of paradoxes or hidden traps that reflect the different aspects of human
behavior under uncertainty, risk or complexity to determine a consistent list of
decision alternatives.

Most of the difficulties are related to the problem of how an individual or
group’srisk attitude can change depending on the way the decision problem s
posed. A person may have different attitudes (risk neutral, risk preference or
aversion to risk) to lose a certainamount of money during the initial and final
phase ofa gamble or, when the total amount of money available to play the
game or invest in the stock market is small or large.
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A person’s or group’s attitude can change depending on many factors such as
time, financial situation, or responsibilities according to the problem to be
solved. This fact is known as framing problem because different persons can
see different frames (of values or structures), simplifying the reality.

The effects of hidden traps mentioned in a Case Study, as well as Allais or
Ellsberg’s paradox canbe minimized forming different decision alternatives
given by different groups of persons. These alternatives are discussed and a
final decision can be reached by negotiation or by the use of votes. Sz.
Petersburg’s paradox is concerned with the possibility of unknown value of
probability expectation but the use ofutility value can help to solve the problem.

The Paradoxes

St. Petersburg’s paradox (Takahashi, 1997; Clemen & Reilly, 2001; Goodwin
& Wright, 1996)

Letus consider the following two types of cointossing game which must be held
untilthe first occurrence of “head.”

Game I:

Ifthe first ~ead occurs in the first trial, the player receives $2; ifit occurs
inthe second trial, he or shereceives $4, and son on, until the occurrence
ofhead in the k-th trial, when he or she receives $2F.

Game II:

Whichever trial occurs head for the first time, the player receives a fixed
amount of money $W. Which one of the games must a player select?

Game II gives always the Expected Value E2=$ W.

Expected Value of Gamelis E1 = ,according to probability theory. Thus, the
profit in Game I is, at least theoretically, greater than any value of profit in Game
II. But in Game I, we assume that the profit is greater than any amount $W if
the coinistossed an infinite number oftimes. What is the meaning of “infinite
number of times”? The answer is the number K of'trials ofa coin until the first
occurrence ofa head has a geometric distribution with expected value E(K) =
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1/p, or E(K)=2, for the case ofthe coin, where p=1/2. Thus Game II will be
preferred when the expected monetary value $ W is greater than $2, which is
avalue far from infinite.

This paradox can be solved using the utility function, that shows that game I1
must be preferred when the monetary value $W is more than $4, which satisfies
the decision based onthe expected value of the geometric distribution.

b. Allais’s Paradox (Takahashi, 1997; Goodwin & Wright, 1996; Raiffa,
2002)

This paradox presents the following two games in which decision based on
utility values reaches contradictory relations.

\ | | [Profit | |Probability |

Game | [Option A | [$200 | [1.00 |

Option B | [$1000 | [0.10
200 |[0.89
0 0.01

Game | |OptionC | [$200 |[0.11

Option D | [$1000 | [0.10
0 0.90

Questions

Which ofthe two options (A or B) would you choose in Game [?
Which of'the two options (C or D) would you choose in Game I1?

Game 1:

Usually, due to the fixed profit of Option A, persons consider that the
utility value of A is greater than the utility value of B, or:
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U(A)>=U(B), or
U(200)>=0.10x U(1000)+ 0.89xU(200)+ 0.01x U(0) and then
0.11 x U(200)>=0.10 x U(1000) + 0.01 x U(0).

Game 2:

The probability of profit $200 of option C is similar to the probability of
profit $1000 of option D. It seems reasonable that persons prefer a
greater profit ($1000 versus $200). Using utility we have:

U(C)<=U(D)or
0.11xU(200)+ 0.89x U(0)<=0.10x U(1000)+ 0.90 x U(0)and then
0.11x U(200) <=0.10x U(1000)+ 0.01 x U(0).

Thus, this paradox presents two contradictory inequalities, which may be
explained by the fact that utility theory does notattempt to describe the way in
which people choose autility value.

c. Afinalparadox (Ellsberg’s Paradox)solves Allais’s paradox considering
different attitudes of persons’ preference withrespect to uncertainty and
risk: neutral to risk, aversionto risk, and preferenceto risk, relaxing the
fundamental law of probability theory, where the sum of the probabilities
ofall the events must be equalto 1.

Conclusions

Inthis chapter, steps to structure a decision model through a systematic way,
based onthe PDCA (Plan, Do, Check, and Action) principle, were presented.
The decision matrix and decision tree are tools used to organize a starting model
ofastrategic-decision problem. A decision matrix is used to represent a one-
stage decision problem while a decision tree is used to represent a sequence of
decision-making stages.

Examples ofproblems to select the best alternative under no risk, uncertainty,
orrisk situation were presented. For all cases, decision problems with single
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or multiple criteria or goals, using utility values, were presented. A decision
modelupdated using feedback from additional information was also presented.

Difficulties to be considered in the structuring process of decisionmodels are
illustrated inthe form of paradoxes or hidden traps that reflect the different
aspects of humanbehavior underuncertainty, risk, or complexity, to determine
a consistent list ofdecision alternatives.

In the following chapters, we will extend the structuring process described in
this chapter, to more general and different kinds of strategic-decision-making
problems.

Case Studies: Strategy and
Decisions in Perspective

Case — The Hidden Traps in Decision-Making

(Excerpted from “The Hidden Traps in Decision Making “, by J.S. Hammond,
R.L. Keeneyand H. Raiffa, Harvard Business Review, September- October,
1998, pp. 47 to 54)

13 . . . . i2)
In making decisions, your own mind may be your worst enemy.

What are the causes ofa bad decision? Due to the complexity in structuring and
formulating a decision-making problem and the high level of subjective judg-
ment, bad decisions occur frequently. The “hidden traps” which accompany the
decision-making process can cause errors in the formulation and structuring of
adecisionproblem, as well as inchoosing the correct alternative.

The maintraps are:

1.  “theanchoring trap” —one of the most common types ofananchor (a
weight that hangs from the ship in the same place) is a fixation on the
“historical past” or “worldwide trend” or on “tradition”;
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2. “thestatus-quo trap” — the innovative alternatives tend to be similar to
those that have been abandoned, or are just the same idea presented in a
different way, i.e. there is an accommodation to remain in the same status;

3. “thesunk-costtrap” —many decisionstry to take losses (or gains) from
the past into account, even though they are irrecoverable;

4. “the confirming-evidence trap” — many decisions are based on evi-
dences assumed in a polemical manner, such as “investing in television
advertising is essential”, “we must invest inR&D”, etc.;

5. “the framing trap” —the same problem can be represented by a decision
tree or table ina different way, depending on the point of view adopted;

6. “the estimating and forecasting trap” — the effects of subjective or
superficial judgments should be minimized in the estimation of values or
demand forecasting;

7. “theoverconfidence and prudence trap” —excessive confidence or
caution is not recommended in obtaining information or making decisions.

One way to minimize the occurrence of “bad decisions” is to use the process
of Sensibility Analysis, submitting a decision to controlled variations ofthe
values involved. This analysis can be done if there is an opportunity to ask
questions suchas “WHAT IF?” at any given moment.

Questions for Reflection and Discussion

1. Consider the case in the section titled The Hidden Traps in Decision-
Making and comments on the “hidden traps” existing in the decision-
problem examples in this and in the previous chapter.

Explainthe role ofasensitivity analysis in a decision-making process.
3.  What are the elements ofadecision matrix?

What are the steps for systematically structuring the decision-making
process?

5.  What is a decision tree and what is it used for?
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Exercises

1. Project:

Make up several groups with five people at most in each. Use the Sunday
classified ads from some national newspapers and construct the decision
model (the decision matrix and the decision tree) for the following
problems:

(a) Selectaresidential property;

(b) Selectapieceofland to install a branch office of your company;
(¢) Choose a job;

(d) Selectacandidate for the positionof manager;

() Chooseanew automobile;

(f) Select ausedcar.

Eachproblemshould have at least five decision alternatives, i.e., choose
five residential properties, five pieces ofland, five cars, etc. The param-
eters and objectives or criteria for the decision should be defined by each
group. Compare the decision matrixes constructed by different groups
and discuss the causes for existing differences.

2. The Zeta Company has two alternatives to advertise an event in a
newspaper, inits next special edition. The conditions for each ad are:

Conditions/Newspaper A B
Cost $5000 $4000
Page o 5h
Payment Cash 3 installments
Circulation High Medium

Find the best alternative.

3. Explain the main difficulties caused by the problems mentioned in the
paradoxes.
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Chapter X

The Nature Of
Strategic-Decision-
Making Models

Decision with Multiple Criteria
and Multiple Scenarios

We willnow study more complex problems considering:

Multiple criteria or goals:

*  considering earnings or costs, delays, client satisfaction, etc, and

Multiple scenarios:

. where each scenario has a different risk level.

In the multiple goal function problems, there is no optimum solution fully
satisfying all goals at the same time. The individual goal’s functions are, in
general, conflicting and it is not possible to have an optimization method to solve
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the problem. There is usually a consensus solution satisfying minimal criteria of
optimumvalues for each individual goal function. This consensus is based on the
Pareto’s principle presented in chapter nine. The optimal decision making in
problems with multiple goals will be analyzed at the end of this chapter
(Goicoecheaetal., 1982; Keeney & Raiffa, 1976; Dyson, 1990; Saaty, 1980,
1994; Bonabeau, 2003; Charan, 2001; Choo, 1998; Day et al., 1997).

In considering restrictions across several scenarios, the problem solution
becomes more difficult due to the highnumber of possible combinations of goal
functions and scenarios to be considered.

Using classical mathematical programming notation, the optimization problem
with k goals and wscenarios could be formulated as follows:

Maximize (or Minimize) F (x) = (f, (x), f,(x)..... f, (x))
With restrictions:

Scenario 1: g, (x) <0, (G=1,2,...,m)andx R";
:S;;'enario w: g, (x)<0,¢G=12,....m)and x R";

An efficient algorithm for this kind of problem has not yet been presented,
unless using some kind of heuristic techniques. It should be noted that the
mathematical programming problem formulated above does not consider the
event ofuncertainty or risk, which, in this case, would involve stochastic or
probabilistic mathematical programming.

Thus, the decision-making process is one ofthe methodologies indicated to
resolve these problems, since it does not depend on complex mathematics
involving scenario restrictions and multiple goals’ functions (Warfield, 1978,
1994).

Example 10.1.

A strategic decision with multiple goals and different scenarios (Pre-
sented in Chapter VIII, as Example 8.3. lllustration of a political model of
decision.)

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



The Nature Of Strategic-Decision-Making Models 243

A company must choose one of the following strategies to develop a large
project.

Strategy or scenario Al:

Develop the project entirely in the company, with:

*  20% chance of finishing the projectat acost of$130 (million) and delay
of2 months,

*  30% chance of finishing the project at a cost of $130 and delay of 3
months, or

*  50% chance of finishing the project at a cost of $90 delay of 5 months.

Strategy or scenario A2:

Outsource the project and supervise it with:

*  60% chance of finishing the project at a cost of $150 (million) without
delay, or

*  40% chance of finishing the project at a cost of $80 with a delay of 5
months.

Strategy or scenario A3:

Develop the project in partnership with a multinational company with:

*  20% chance of finishing the project at a cost of $150 (million) without
delay,

*  40% chance of finishing the project at a cost of $130 with delay of 1
month, or

*  40% chance of finishing the project at a cost of $120 with delay of 3
months.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



244  Shimizu, de Carvalho and Laurindo

Decision Tree

By placing the problem on a decision tree we have:

Strategy Probabilities Goal 1 Goal 2
Delay (months) Cost
A1l: Develop inside 02 > 2 > 130
the company >
03 2> 3 > 130
0.5 = 5 = 90
A2:Outsource > 0.6 2> 0o = 150
04 > 5 2 80
A3:Partnership with 02 > 0o = 150
multinational company
04 > 1 =2 130
04 > 3 > 120

Utility Values

As shown before, the conversion of any kind of value (quantitative or non
quantitative values) into utility values is made, first, by placing each goal value
inorder. Then, the value with highest preference is given the utility value of one
and the value oflowest preference receives the utility value of zero. The utility
values for the intermediate values are reached using the utility curve shown on
Figure 10.1. The risk neutral utility curve shows the following results:

Delay (months) | Utilities Costs x2 | Utilities
x1 u (x1) ($ millions) u (x2)
0 ! 80 1
1 08 90 0.9
) 06 100 0.8
3 0.4 110 0.5
5 0 120 0.4
130 03
150 0
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Joint Utility for the Two Goals: Delay and Cost

Since there are two goals (or attributes x1 and x2) each value of the utility must
be found by combining utilities u(x1) and u(x2) ofthese goals, using a method
known as swing weight (Clemen and Reilly (2001)), given by the formula u
(x1,x2)=kl.u(x1)+k2.u(x2), where kl and k2 are weights satisfying the
equalityk1+k2=1.

Inthis method, it is presumed that the utility of the Delay u(x1) is independent
from the utility of Cost u(x2) and vice-versa, and that there is no interaction
between the two goals in determining the utility value. It can then be said that
goals x1 and x2 are mutually independent inregard to utility. [f we establish
a preference saying that Cost is more important than Delay and that Delay has
70% of'the importance of Cost, we would have k1 =0.7 x k2. Since k1 +k2
=1, we have k1 = 0.7 x (1- k1), and then k1 = 0.4 and k2 =0.6.

These weights address the following conditions:

u(worst delay, worst cost) = u(5 months, $150)=0.4 0+0.6 0=0
u(worst delay, best cost) = u(5 moths, $80) =04 0+0.6 1=0.6

u(best delay, worst cost) = u(0 months,$150) =0.4 1+0.6 0=0.4
u(best delay, best cost) = u (0 months, $80) =04 1+0.6 1=1.0.

Figure 10.1. Utility curve for Example 10.1

Utility (x) Risk aversion
1
(*) Risk neutral
0,5
> (o) Risk taker
5 4 3 2 1 0 months Delays
$150 $110 $80 Costs
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By replacing costs and delays values by their respective utility values, and
reaching the joint utility values u (x1, x2), we have a new decision tree:

Strategy Probabilities Delay Cost  u(x1,x2)
u(xl) u((x2) *)

Al: Develop in the 02 > 06 =2 03> 0.42
company >

03 =2 04 =2 032 0.34

05 =2 0 =2 09=2 0.54
Average of u (x1, x2) 0.456
A2: Outsource 2> 0.6 2> I 2 0 = 0.40

04 > 0o =2 1 = 0.60
Average of u (x1, x2)
A3:Partnership with 02 > 1 = 0 > 0.40
multinational company

04 > 08 =2 03 = 0.50

04 > 04 2> 04 > 0.40

Average of u(x1 , x2) 0.44
(*)u(xl,x2) = 0.4 u(x1) + 0.6 u(x2).

The Expected Utility Values are:

EUVI=0.2 0.42+0.3 0.34+0.5x0.54=0.456,
EUV2=0.6 0.4+0.4 0.60=0.48, and
EUV3=0.2 04+04 05+04 0.4=0.44.

Thus, the company that prefers to be risk neutral will prefer strategy A2.

Ifthe company prefers to choose the utility curve with “risk aversion” we may
have the following values: EUV1=0.541, EUV2=0.48e EUV3=0.608,and
the best decision for the company with risk aversionis A3, where costs are not
the best but there are better delivery possibilities. Using the curve expressing
risk preference or risk taker, in Figure 10.1, the company may choose
alternative Al.

Sensitivity Analysis and “What If?” Question

Inexample 10.1:
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a. thecompany, preferringto berisk neutral, should choose strategy A2;

b. riskavertingcompany would choose strategy A3, where costs are not the
best but there are better delivery possibilities; and

c. theriskpreferring company may choosealternative Al.

Inany decision problem, one should not consider a decision based only ona
scenario with fixed values ofthe parameters involved, since several subjective
assessments were used for structuring the decision problem. The decision
maker tries to make a decision based on the “best information available” out of
the several possible variations involved. Which are these variation alternatives?

A decision support system should provide the possibility of answering
“What—if” questions, that is, the chance to answer the question

“WHAT WOULD HAPPEN to the strategy IF the earnings values,
the schedule or the probabilities were different?”

Considering that strategy A1 — Developing the project inside the company —
was the best decision only in the case ofrisk taker or preference, the company
could make the following question.

“What — if?
What to do, or in which conditions is strategy Al the best solution
in a risk neutral case?”

Since the example 10.1 is acomplex decision case, involving different values
ofdelays and costs for each scenario, the analysis of the best strategy for each
possible combination ofthe variations ofvalues demands hard work and is not
alwaysrecommended, since it involves several cases with no practical interest.
The sensitivity analysis chart used in the previous example, varying probabilities
pl and p2, and leaving the third probability p3=1—p1—p2 implicit, is also not
useful, for the same reasons.

The sensibility analysis should then be limited to the variations of parameters
(probabilities, costs, or delays) of strategy A1, where the company can alter
these values. The two other strategies, including the involvement of other
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companies and the change in the values of these scenarios, depend on
negotiations with them. Evenin strategy A1, only one ofthe three variables
should be examined at a time (probability, delay, or cost), leaving the others as
they are, to avoid the explosive increase in the number of possible cases.

Forinstance, the following cases can be examined:

Sensitivity analysis a:
Analysis of other probabilities values of strategy A1, leaving the values for
Delay and Cost unchanged.

Strategy Probabilities Delays Cost u (x1,x2)
(new values) u(x1) u (x2) *)
Al: Development in the 03 = 0.6 = 03> 0.42
company
0.1 = 04 > 03 = 0.34
0.6 0o = 09 = 0.54
Average 0.484

(*)u(xl, x2) = 0.4 xu(xl) + 0.6 x u (x2)

The best strategy isnow A1l becauseits EUV or average value is greater
than those of other scenarios.

Sensitivity analysis b:
Changing the values of Costs in Strategy A1, leaving unchanged the values of
probabilities and delay.

Altering costs for $120, $120 and $90 with utilities 0.4, 0.4 and 0.9,
respectively we have:

Strategy Probabilities Delay Costu  u(x1,x2)
u(x1) (x2) )
(new
values)
Al: Develop in the 02 2> 0.6 > 04> 0.48
company >
03 2> 04 > 04 2> 0.40
05 2> 0o =2 09 2> 0.54
Average 0.486

(M uxl, x2) =04 xuixl)+0.6xu(x2)
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Sensitivity analysis c:
Changing the values for Delay on strategy A 1, leavingunchanged the values for
Probabilities and Cost.

The delaysnow are of 1, 3 and 4 months, with new utility values.

Strategy Probabilities Delay u (x 1) Cost u (x1,x2)
(new values) u (x2) *)
Al: Develop in the 02 2> 08 = 03> 0.50
company =
03 > 04 > 03 > 0.34
05 = 02 = 09 > 0.62
Average 0.512

The best strategy again, is Al.

Optimal Decisions

Inthe previous chapters, it was stated that a decision problem cannot be solved
just by scientific models and that, in order to define a decision-making model,
it is necessary to adopt the “satisfactory model” based on “bounded
rationality ” suchas the “near conflictresolution” or “minimizing uncertainty”.

Further, it was stressed that the search for a solution should neither be random
nor exhaustive. The search for a solution within the organization should be
focused onthe mainproblem goals and the possible alternative solutions should
be looked for in the vicinity ofthese goals.

However, it is often interesting, or evennecessary, to represent and analyze a
decision problem from the standpoint ofits optimum or optimized solution. In
an optimization scenario, criteria or goals may be considered as objectives to
be optimized or as part ofrestricting conditions. In the formulation of Nonlinear
Mathematical Programming models, every goal or criterion except one can be
described asarestriction, in order to maintain the mathematical formulation of
the optimization problem with a single objective (Hillier & Liebermann, 1980;
Shamblin & Stevens, 1980).

In Linear Programming (LP) both a single function goalzand the mrestriction
equations should be /inear, inorder to enable the applications of the method
known as SIMPLEX, ona convexregion offeasible solutions. Ifany ofthese
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equations is nonlinear, the optimization problem should be solved using the
Nonlinear Programming or Dynamic Programming methods, whose resolution
isusually very difficult.

Optimal Multiple Criteria (or Multi-Objective)
Decision-Making in Industry

In problems with multiple goals it is not possible to establish an optimum
solution satisfying every goal or objective. Solutions that address all criteria or
goals, called “ideal solutions” usually cannot be found among the feasible
solutions ofthe original problem. The individual goals are usually conflicting,
and it is necessary to find acompromise solution based on Pareto’s principle.
The pre-established restrictions of the available resources may not enable the
search for an “ideal solution” outside the region of feasible solutions. That
means that, the ideal solution is unfeasible, as shown in Figure 10.2.

a. Inthe case where existing restrictions or resources are not limited, the
restrictions may be extended or “relaxed” until they encompass the ideal
solutionrestrictions. Thatis what happens with the formulation called “De
Novo” programming reported in Tabucanon (1988).

Figure 10.2. The “ideal” and “compromise” solutions (adapted from
Tabucanon, 1988 (*) and Kinoshita, 1996 (**)

X3

A
optimum solution for z; ideal optimum solution (*)
7 =1 (x4, %2) D

\Q comprommise solution (**
comp (**)
\

optimum solution for z,

v

7= 5 (X1, %)
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Table 10.1. Technological coefficients of products, availability and machine
costs

Machine Product 1  Product2  Product3 Available Cost of
(hours) (hours)  (hours) time (hours) the machine

Milling machine 12 17 0 1400 $75 per hour

Lathe 3 9 8 1000 60

Grinder 10 13 15 1750 35

Jig Saw 6 0 16 1325 50

Drill press 0 12 7 900 115

Band saw 9.5 9.5 4 1075 65

Note that the total cost of the production capacity of this system is:

75x 1400 + 60x 1000 + 35x 1750 + 50 x 1325 + 115 x 900 + 65 x 1075 = $ 465,875.

b. Iftheexisting resources do not enable this relaxation, so as to include the
ideal solution inthe restriction area, it is necessaryto finda compromise
solution close to the ideal solution, respecting the originalrestriction area.
The formulation used in this case is called “global criterion” or the
weighting method used by Kinoshita (1996).

The difficulties in solving nonlinear problems occur even when the number of
variables is small. If the goal function is not linear, there may be the case of
optimization with several maximum and minimum points. In the case that one of
restriction equations (or all ofthem) is nonlinear, the area of feasible solutions
may be formed by nonconvex regions, and then optimization problem requires
heuristic algorithms. Usually, the optimization problem of great interest to
corporations is the optimization of nonlinear problems with multiple goals.

The best known methods for multiple criteria optimization problems are:

*  “Globalcriterion” method (Kinoshita,1996),
*  “DeNovo”programming (Tabucanon,1988), and

*  Goalprogramming (Hillier & Liberman, 1980).

The first method builds anew goal function by weighting multiple goals functions
and preserving the area formed by the restrictions equations. The second
method relaxes (altering the restrictions equations) the restriction area so as to
hold an optimum solution called “ideal solution.” Goal programming tries to
reach a compromise establishing qualitative goals to address the demands of
the optimization problems.
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Example 10.2: Optimization Problem with Three Objective Functions
(Tabucanon, 1988)

This example considers a machine shop with six machines producing three
kinds of products. The time spent to produce each of the three products, the
maximum time available and the cost ofthe use of each machine are shown in
Table 10.1.

Byusing the data above one can formulate the following linear optimization with
three goals, that is, maximization ofthe Profit obtained by the sale ofthe
products, Product Quality and Worker Satisfaction.

Maximize z, =50 x, +100x, +17.5 x, (Profit)
z,=92x + 75x,+50x, (Quality)
z,=25x, +100 x, +75 x, (Worker satisfaction)

subject to: 12 x, +17x,<1400
3x,+9x,+8x,<1000
10x, + 13 x,+ 15 X, < 1750
6 x, + 16 x,< 1325
12 x,+ 7 x,<900
9.5x,+9.5x,+4 X, < 1075;

where x , x, and x,are the quantities of Product 1, Product 2 and Product 3
to be produced.

By solving the linear programming problemreferring to each goal function, the
following solutions are given:

Profit:

z,=8041.14 for x, =44.94, x,=50.63 and x,=41.77;
Quality:

z,=10950.59 for x, =92.27, x,=0 and x,=47.95; and
Worker satisfaction:

z,=9355.895 for x, =45.22, x,=49.61 and x, =43.52.
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None ofthese three solutions maximizes all three goal functions at the same
time. Two ways of addressing this problem must now be examined.

“De Novo” Programming

This method reaches an “ideal solution” outside the area of feasible solutions,
enabling the existing restrictions on the initial cost ofthe machines to be relaxed.
Using the “De Novo” programming formulations, the ideal system for the total
production cost of $465,875 refers to z* = (z* = 10 916.813, z* = 18
257.933,z*,=12174.433). Theideal solution canbe reached by solving the
following systemofthree linear equations (see details in Tabucanon (1988)) :

Z*IZ 50 x, +100 x, +17.5 x,= 10 916.813
z"‘2 192 x, +75x,+50x, =18 257.933
2*3: 25 X, + 100 X, +75x,= 12 174.433

The solution of this systemis: x, = 131.341, x, =29.683 and x, = 78.976.

Machine availability to reach this ideal solution, which is anonfeasible solution
of'the original problem, should be increased to the values presented on the
following table:

Machine

Available Time

Machine Cost

Milling machine

2080.703 hrs.

$75 per hour

Lathe

1292.978

60

Grinder

1184.64

35

Jig saw

2051.662

50

Drill press

909.028

115

Band saw

1845.632

65

Note that the total production cost ofthe ideal systemis: 75 x2080.703 + 60
1292.978 + 35 1184.64 + 50 2051.662 + 115 909.028 + 65
1845.632=%602,181.20. The new cost, when compared to the initial budget

cost 0f $465,875, refers to an additional cost 0f$136,306.20.
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Global Criterion Method (Kinoshita, 1996)

Let us suppose that no additional cost, besides the initial $465,875 is permitted.
It is possible to distribute this value proportionally to the recommended
capabilities and reach a solution that is close to the ideal. The steps ofthe global
criterion method are:

Step One:
The optimum solution for each of the goal functions is:

Profits: z* =8041.14 for x, =44.94, x, = 50.63 and x,=41.77,
Quality: z* = 10950.59 for x, =92.27, x,=0 and x,=47.95 and

Workers satisfaction:
z*,=9355.895 for x, =45.22, x,=49.61 and x,=43.52.

Step Two:
The Global Criterion function is defined as:

FX)={(@z*-zX)/z*} +{(*-2,X))2,* } +{ (z,*~2z,(X))/ z,* }
or
F (X) = { (8041.14 — (50x, + 100 x, + 17.5x,)) / 8041.14 } +
+ {(10950.59 — (92x, + 75 x, + 50 x,))/ 10950.59 } +
+ { (9355.9 — (25x, + 100 x, + 75 x,))/ 9355.90 },

and

F(X) =3 - 0.0173 x, —0.02998 x, — 0.01476x,
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Anew LP problem can be solved using Simplex method:

Minimize F (X) =3 -0.0173 x, — 0.02998 x, - 0.01476x,

Subject to: 12x, +17x, 1400
3x,+9x,+8x, 1000
10 x, + 13 x, + 15 x| 1750
6x, + 16X, 1325
12 x, + 7 x, 900
9.5x,+9.5x, +4x, 1075
Global Solution:

The optimum solution obtained by the Simplex method is:
X, =45.22, x,=49.61 and x, =43.52.
This solution satisfies the individual goals functions as follows:

Profit:
z,=7983.90 that corresponds to 99% of best Profit z =8041.1444.94;
Quality:
z,=10057.38 that corresponds to 91% ofbest Quality z, = 10950.59
and

Workers satisfaction:

z,=9355.895 whichis the same value previously obtained. This compro-
mise solution (x, =45.22, x,=49.61, x,=43.52) canbe considered as
anacceptable solution.

Example 10.3. Selecting the best route in a supply chain problem

Supply chain management is a concept with a holistic focus, requiring management to act beyond the
company’s borders. It is clear that there are relevant gains in trying to conduct strategically the
whole chain towards end customers” satisfaction, higher productivity, etc.

Company A usually makes its delivery by highway, several times a month, to town Z. After trying
several different routes for the last few months, and collecting information on them, the company
decided to study and choose which route is best, considering 5 possible routes and several relevant
factors [adapted from Konno (1997)].
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Multi-Criteria or Multi-Objectives
Decision Analysis

Inthe optimalmulti-criteria (or multi-objective) decision problems presented
inthe last section, both the objective and restriction equations are defined by
linear functions, to make possible the use of the Simplex method of Linear
Programming. Today’s management systems have become complex and are
seldomevaluated interms of quantitative linear components. Multi-criteria
problems arise in the design, modeling, and planning of many complex systems
inthe areas ofindustrial production, urban transportation, energy production
and distribution, health delivery, etc. These problems can be formulated and
optimized using the quantitative approach of linear or nonlinear mathematical
programming, but real-life decision problems involve many conflicting goals
expressed by quantitative and/or qualitative criteria.

Possibleroutes R,

R : Company A - Highway X1 - City C - City D - Destination Z
R : Company A - Highway X2 - City D - Destination Z

R,: Company A - Highway X3 = City E - City F - Destination Z
R,: Company A - Highway X4 - City G - City D - Destination Z
R,: Company A - Highway X5 - City H - City F - Destination Z

Factors or Criteria Fi

F1:time spent onurbantraffic between company A and the entrance to the highway;
F2: averagetime onthe highway;

F3:costoffuel and tolls;

F4: number of inspections stations, plus average time waiting inspection or weighing;
F5: totalaverage time from company A to town Z;

F6: highway’s comfort and safety level;
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Information collected based onthe average ofthe last six months are:

R1 R2 R3 R4 R5
F1 190 minutes 200 210 190 140
F2 600 minutes 620 650 580 540
F3 $700 $730 $750 $650 $750
F4: 3 2 2 3 3
number of stations
F4: 15 minutes 15 5 20 20
waiting time
F5 700 minutes 790 750 760 770
F6 Bad Normal Bad Bad Good

We briefly describe the use of AHP (Analytic Hierarchy Process) to solve this
problem. Other multi-objective decision methods, such as ELECTRE I and
ELECTREII, described by Goicoecheaetal. (1982) and by Roy (1968), can solve
this problemusing a different approach.

The AHP Method

AHP isamethod for choosing the best decision alternative considering multiple
criteria and goals expressed by qualitative or quantitative values. This method
created by Saaty (1980) has been used for the decision problemto establish:
priority definition, cost and profits assessment, resource deployment,
benchmarking, market survey, strategic decisions, conflict negotiation and
resolution, social or political decisions, and forecasts.

The AHP is based on parity matrixes to express subjective assessment values
attributed to variable pairs ofeach factor or criterion involved in the problem.
AHP is a single-step decision process, which does not consider risk or
uncertainty.

Since manual calculation is difficult for decision problems with a large number
offactors or alternatives (usually more than five criteria and five alternatives),
an AHP software known as EXPERT CHOICE should be used. The descrip-
tionof AHP presented in this section is based on an alternative approximation
method for calculation of the eigenvector to determine the relative priority
vector, described by Cook and Russel (1993).

We do not present the entire sequence of numerical procedure for this problem,
because ofthe subjective nature involved to define each one ofthe pairwise
preference matrixes, and also because there is the need to reevaluate these

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



258 Shimizu, de Carvalho and Laurindo

Figure 10.3. Decision hierarchy of route selection problem

Goal Decision criteria | Decision alternatives
>F 2 (R1, R, R3,R4,Rs5
>k 2 (R1, R, R3,R4,Rs5

Select the best 2>F 2 (R1, R, R3,R4,Rs5
Route 2>F 2 (R1,R2,R3,R,Rs)
>F 2 (R1, R, R3,R4,Rs5
> Fs 2 (R1,R2,R3,R4,Rs)

Table 10.1. AHP pairwise comparison scale (Saaty, 1980)

1 — Equally Preferred 6 — Strongly to Very Strongly Preferred
2 — Equally to Moderately Preferred 7 — Very Strongly Preferred
3 — Moderately Preferred 8 — Very to Extremely Strongly Preferred

4 — Moderately to Strongly Preferred 9 — Extremely Preferred
5 — Strongly Preferred

matrixes according to the value ofan index called a consistency ratio. Instead,
we present comments on some problems presented by the AHP method.

The AHP consists ofthe following four basic steps:

1. Develop the decision hierarchy oflevels of decisions elements.

2. Collect preference data for each decision element by performing pairwise
comparisons.

3. Determine therelative priority or weight ofeach decision element using the
eigen-value method or alternative approximation method.

4.  Aggregatethe relativepriorities ofthe final decision alternativesrelative to
theoverall goal.

Step 1. Decision hierarchy ofthe route Example 10.3 is shown in Figure 10.3.

Step 2. Determining preferences by pairwise comparisons.

The AHP usesascale from 1 to 9 to rate the decision maker’s preference for
eachpair ofcriteria in the hierarchy. Table 10.1 shows the pairwise comparison
scale.
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The Pairwise Comparison Matrix

The matrix FF below summarizes one ofthe decision maker’s preferences for
the six criteria relative to getting the best route. For instance, criterion F2 is
strongly preferred to criterion F1 and therefore creates a 5 in the F2 row
relative to the F1 column. This pairwise comparison also createsa 1/5 inthe F1
row relative to the F2 column. Criterion F2 is equally preferred to F3, creating
1 in the F2 row relative to F3 column and vice-versa.

FF |F,| F, F; | F4| Fs Fo
Folilwus| |t |ur| v
F, | 5] 1 1 | 513 ] 4
Fs |3] 1 1 [ 3]13] 2
F, [1|us |31 | % 1
Fs | 7] 3 3141 3
Fo | 4| % Vol 1| % 1
Sum |21|5.65|6.17 | 15]|2.31 | 112

Next, a pairwise comparison matrix for the criterion F1, relative to eachroute
Riisdefined using the same comparisonscale:

Factor F, R, R, | R;
R,
R,
R;
R4
Rs

Sums

Ry | Rs
1 1/5
1
1
1
5
9

1/5
1/5
1/5

olunl~1~=|~]|~-
olunl~1~=|~]|~-
olunl~1~=|~]|~-

9/5

This matrix shows that, concerning criterion F1 (time spent onurban traffic),
route RS is strongly preferredto all others routes, creating values of 5 in the
row relative to RS.

The other five pairwise comparison matrices should be defined for each one of
the remaining criteria F2, F3, ...., F6.
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Step 3. Using the eigen-value method ofthe software EXPERT CHOICE or
the alternative approximation method described by Cook and Russel (1993),
it is possible to determine the relative priority or weight of each decision
element.

For instance, considering the pairwise matrix FF, we divide each matrix entry
by its column total to normalize these values. Then we calculate the arithmetic
mean of each row. These arithmetic means are estimates of the relative
priorities (eigenvalues) of the six factors Fi, as shown in the following:

FF Fl1 F2 F3 F4 F5 F6 Row Mean
F1 .048 | .035 | .054 | .067 | .062 | .022 0.048
F2 238 | 178 | (162 | 333 | .144 | 355 0.235
F3 143 | 178 | (162 | 200 | .144 | .178 0.167
F4 .048 | .035 | .054 | .067 | .108 | .089 0.067
F5 333 | 532 | 487 | 266 | 434 | 267 0.387
F6 190 | .042 | .081 | .067 | .108 | .089 0.096
Totals 1 1 1 1 1 1 1.000

These relative priorities indicate that the decision maker places most emphasis
on criterion F5 (priority=0.367) fallowed by priority F2 (priority 0.235).

We must repeat this procedure for the six pairwise comparison matrix of each
criterion Firelative to the routes Ri, to follow to step 4.

Step 4. Aggregating the relative priorities of the final decision alternatives
relative to the overall goal.

For instance, the final decision priority value could be:

Route 1 =0.193, Route 2 =0.188, Route 3=0.155. Route 4 =0.230, and

Route 5=0.234;, which indicates that route number 5 and number 4 are the
best alternatives.

The quality of the final decision is dependent upon the consistency of the
judgement throughout the pairwise comparison process. A measure of consis-
tency called consistency ratio is used to determine the decision-maker
consistency after the development ofeach pairwise comparison matrix. Ifthe
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consistency ratio is large, the decision maker should revise the pairwise
comparison matrix. The decision maker can also revise the subjective judgment
giving more preference to one ofthe criteria or one ofthe objectives.

This revisions procedure may introduce changes in the final priority. For
instance, for a different pairwise comparison values, the priority could be:
Route 1 =0.182, Route 2=0.108, Route 3=0.171. Route 4=0.369, and
Route 5=0.170. According to the new decision preference, route number 4
becomes the preferred alternative.

AHP is one ofthe most used methods for making decisions with multiple criteria
involving complexityand subjectivity. One ofthe difficulties pointed out for the
AHP isthe amount ofrequired parity comparisons, which increase rapidly with
the number of criteria depending on the complexity ofthe decisiontree. The
reversal effect of the priority order, which occurs when the dominant alterna-
tivesare altered due to the inclusion or exclusion of irrelevant alternatives, is
another problempointed to by AHP critics (Harker, 1987). The order reversal
effect is attributed by researchers as a “side effect” of the calculus used to
normalize the priority vector. In response to this problem, Saaty (1977 &
1980) created the “idealmode” calculation, indicated for the case when only
the best alternativeis desired.

The ANP — Analytic Network Process (Saaty, 2001) is a generalization of
AHP where one ofthe axioms (independency of the factors) may be relaxed.
While AHP hierarchic structure has a concept of dominance ofone level over
another, in ANP there may be closed cycles where there is a net structure that
cangive anew dimensionand view for structuring complex problems.

Decision Based on Fuzzy
Possibility Theory

Indecision problems involving uncertainty or risk, classical probability theory
(also known as Bayesian probability) defines probabilities pi(pi>=0and pi
= 1)insuchawaythat, ifthe probability P(A) ofasubset A Sisknown, the
probability ofthe complementary subset A¢, is defined by P(A€)=1-P(A),
meaning that the decision maker mustknow the value ofthis probability. As in
apractical problemwith uncertainty or risk this fact is seldom possible, authors
(Shafer, 1978; Terano et al., 1984) recommend the use of fuzzy possibility
theory, inwhich this restriction may be relaxed.
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Let S={ sj } be a finite set of criteria formed by subsets Ai(i=1,2,...) defined
by probabilities m(Ai), known as basic probabilities of Ai, such that 0 <
m(Ai) <1,m( )=0and m(Ai)=1, (forallAi Sand i=1,2,...).

Following definitions occurs:
a. Lower Probability or BeliefFunction (Bel):

P*(Ai)= m(Aj),(for Aj Ai),isthesumofallbasic probabilities of subsets
of Ai, and

b.  Upper Probability or Plausibility Function (Pel):

P*(A)=1-P,(A1)=1- m(AJ), (for Aj¢ Ai), is the sum of basic
probabilities of subsets Aj containing or related to set Ai, 1.€, Aj Al

Indecisionproblems defined by k criteria sj of S, nalternatives of decisionsr,
and basic probabilities m(Ai) (forallAi  S={sj }), using the utility values u(r,
sj) , for eachalternative »,and criterion sj, itis possible to definetwo expected
values withrespect to Bel and Pel probabilities.

Ifsj (j=1,2,...,k) are ordered according to the importance given by the decision

maker, we can consider weights wjsuchthat (wo=0)<wl <w2<..<(wk

= 1) and define subsets A =1 sj/wj? w },q=1.2,. ..k, suchthat m(s ) =w,_

— W, Then,

Lower Expected Value E* of alternative rl (1=1,2,..., n)
E*[rl]= min(Aj)) x m(sj), and

Upper Expected Value E* ofalternativerl (1=1,2,...,n)
E*[rl]= max(Aj)x m(sj)

Example 10.4: Selection of Used Car

(Presented in Chapter VIII as Example 8.4 to illustrate an ambiguous model of
decision).
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According to the description presented in Chapter VIII, we have the following
five criteria, placed inascending order oftheir importance.

OI={sl =year of fabrication, s2 = exterior aspects, s3 = interior aspects, s4
=mileage , s5 = price },

and a list of preference weight m(sj) or mj for each criterion
Pl ={ml=0.075, m2=0.139, m3 =0.026, m4 = 0.460, m5 = 0.294 }.

The criterions5 is the “most important” because when states or criteriasj (j=
1,2,...k) are ordered defining subsets A = {sj/wj w_},q=1,2,...k, the
last criterion s5 appears in every subset Aq, in order to evaluate the values of
lower and upper expected values. The criterion s4 is the “most preferred”
because the preference decision maker has resulted in the highest value of basic
probability m4 =0.460.

The values of utility function u (rl, sj), for =1, 2, ..., 6 used cars and sj =
1,2,...,5 criteria are presented in Table 10.2.

We cannote that, with the exception ofcar number X768, every car presents
atleast one positive aspect (i.e., preference value is equal to or greater than 0.7)
showing that we have not the occurrence of dominance factor to eliminate some
ofthese cars.

For instance, for car M718 we have, we can define the subsets:

A ={ 5.8, 85,8, s, =10.4,0.3,0.4,0.6,0.8 } withmin (A1)=0.3
and max (A1)=0.8;

Table 10.2. Utility values for six used cars (adapted from Terano et al.,
1984)

Car code | s1 =year | s2=exterior | S3=interior | s4=mileage | s5 = price
M718 0.4 0.3 0.4 0.6 0.8
B738 0.9 0.0 0.5 0.2 0.8
X768 0.0 0.0 0.4 0.4 0.0
7780 0.0 0.7 0.9 0.9 0.0
A783 0.8 0.0 0.8 0.6 1.0
X785 0.5 0.3 0.8 0.9 0.5
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A,={s,s,,s,s,}={0.3,0.4,0.6,0.8 } withmin (A2)=03 and max
(A2)=0.8;

A30=8{ S,,8,8,4=1{0.4,0.6,0.8 } withmin (A3) = 0.4 and max (A3)
A,={s,s;} ={0.6,0.8 } with min (A4) =0.6 and max(A4) =0.8;
and finally

A, = {s,}={0.8 } with min (A5)=max (A5)=0.8.

The weights are

m(s,)=w—w, =0.075; m(s,) =w,—w, =0.215-0.075 = 0.140;
m(s,) =w,—w,=0.240-0.215=0.0.25; m(s,) = w, — w, = 0.706
—0.240=0.466;and m(s,) =w,—w,=1.00—-0.706=0.294, resulting
in

w, = 0.075, w, =0.215, w,=0.240, w, _0.706, w,= 1.00 } such
that m(sq) =W - W, forq=1,2,..,5. Then we have

Lower Expected Value E* or Elower

E*[r2=car M718]= min(Aj)xm(sj)=0.3x0.075 +0.3x0.140
+ 0.4 x0.025 + 0.6 x0.466 + 0.8 x 0.294 =0.589 , and

Upper Expected Value E* or Eupper

E*[r2=carM718 = max (Aj))x m(sj)=0.8x(0.075+0.140
+0.025 + 0.466 + 0.294) = 0.800.

Table 10.3. Results of evaluation of six cars according to three expected
values (adapted from Terano et al., 1984)

Number Eiow ran Eada rank Eupp rank
k

M718 0589 1% 0632 3¢ 0.800 31
B738 0333 4" 0505 4" 0.807 o
X768 0.0 0.169 0.282

7780 0.0 0.447 5" 0.635 5t
A783 0588 2™ 0749 1 1.000 1
X785 0.457 3% 0639 2™ 0.782 4
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Other values of upper, lower expected values and arithmetic mean E_, are
obtained in a similar way (Table 10.3).

Comments

Car A783 seems to be the best choice, showing two first places and one second
place, although it has a score of zero for the “exterior aspects.” However, as
this criterion s2 is one of the least important criteria, it could not affect this
customer’s selection.

Car M718 presents a balanced situation: it is the best car with respect to
negative points (B, or E,) and has slightly lower value withrespect to the
arithmetic mean and positive points (E o= E*=0.800), when compared with
car A783. Car A783 has two firstplaces, but it has a zero entry for the criterion
s2. That, however, is one of the less important criteria.

Car X785 presents more negative points (E, = 0.457) and less positive
points (Epe: = 0.782) than the two cars previously considered. As it would
be expected, car X768 presents the worst performance in every aspect of
analysis.

Case Studies: Strategy and
Decisions in Perspective

Case — The Value of Scenarios

(Excerpted from: The Official Future, Self-Delusion and the Value Of
Scenarios, Peter Schwartz, Financial Times, Mastering Risk, series, PartII,
May 2, 2000, pp. 6-7).

“Intelligent people and companies still make some very bad
decisions.... IBM and the retail giant Sears Roebuck lost several
billion dollars betting on one on-line provider, American banks
lost money and more money with the successive crises in Latin
American countries during the nineteen eighties; Long Term
Capital Management (LTCM) lost billions in 1996 (read more on
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LTCM in the Case Study of chapter 8), because they did not take
important scenarios into account in their mathematical models.”

In each of the above mentioned cases, the mistake made was not asking
themselvesthe critical question: “what happens ifwe are wrong— and very
wrong?” In other words, they mistakenly assessed therisks inherent to their
decisions or did not make the correct scenario planning.

There are two very different kinds of scenario planning. The first is exploratory,
anattempt to understand the outlines of anunknown scenario — the future —
especiallyin a general interest context. Exploratory planning may find potential
unforeseenrisks, but is not always relevant to the decision maker.

The second kind of planning tries to reach an understanding ofrisk manage-
ment. Decision-making scenarios are not created from the abstract. One must
know who the decision makers are, since they also make decisions based both
on perceptions and facts.

For the scenario planning, it is important that the team developing therange
of future alternatives is sure that the “official future” is included in the range
ofalternatives. Only after analyzing this scenario, with a well-made survey,
should other possibilities be considered.

How to identify and describe the official future? It is necessary to examine
the decision makers’ knowledge, their organizational environment and the
market where they act. This test could be condensed into five questions:

*  First question: Ifit were possible to find a fortune teller, what question
would you ask concerning the future?

*  Second question: Inreference to a given decision, what would be the
scenario for the best possible result?

*  Third question: Which would be the scenario for the worst possible
result?

*  Fourth question: Ifyou were about to retire or to leave the company,
what you like your colleagues to consider your legacy?

*  Fifth question: Arethere important barriers to change in your organiza-
tion?
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Scenarios may be used to train decision makers in recognizing signs of change
on the proper occasions. Scenarios are useful to introduce gradual changes in
the decision-making models themselves. In sum, scenarios show the decision
makers their own perception of the risk environment.

Conclusions

In this chapter, complexity in decision problems due to uncertainty or risk
factor, multiple scenario definition and multiple criteria decision, were pre-
sented. Subjective assessment of probability values, scenario definition and
multiple criteria decision with or without optimized solution, are problems that
do not have definitive answers, requiring several steps of the decision-making
process to reach favorable and consensual results.

In addition to the basic structure of the decision-making process of semi-
structured and tactical models of decision, we are facing new factors that
encompass the complex and nonstructured nature of strategic decision prob-
lems.

Complex problems and nonstructured (known also as ill-defined) problems are
often considered similar problems, but it is possible to find complexity (in the
sense of NP or Non-Polynomial complexity defined in Mathematics) in well-
defined problems (small number ofvariables and functions), asinthe case of
optimization ofnonlinear problems or matrix inversion problems.

Summarizing the results ofa decision based onthe models and examples shown in
this chapter, one can say that the selection of the best or top best alternatives of
decisionis adifficult task. We maythink about certain personalconsiderations and
organizational biases a decision analysis should overcome, and the concept of
“good” rather than “best” decision must be considered.

The choice of an adequate decision-making methodology will be one of
personal or organizational preference, and we can not decide a priori which
particular methodology is appropriate. Rather, we may analyze a problem
according to different points of view to see what the outcomes for different
ways ofanalysis are, and in this way determine which course of action is most
justifiable.
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Questions for Reflection and Discussion

Considering the case in the section titled The Value of Scenarios Hidden Traps,
analyze the exercises with multiple scenarios presented in this chapter and give
answers to the five questions for an efficient scenario planning. For instance,
what would be the best and worst scenarios or the scenario for the official
future? List and comment onthe “hiddentraps” existing in the decision problem
examples in this and in the previous chapter.

What is a decision problem with risk?
What are utility values used for?
What is the importance ofthe sensitivity analysis in adecision problem?

What is a decision scenario?

APl

Explain, using an example, how a Linear Programming problem with more
than one goal function is formulated and solved.

6. Giveexamples ofdecisions problems withrisk, multiple goals and multiple
scenarios. Build a decision tree for each example.

7. Whatisand how is calculated the joint utility value u(x1, x2) of two goals
u(x1l)andu(x2)?

8.  Explaineach kind ofutility curve: withrisk aversion, risk neutral, and risk
preference. Draw the utility curve graphic for u(x1,x2),using the example
developed in the chapter.

9. Howtomake a Sensitivity Analysis of adecision problem with multiple
goals and multiple scenarios? Why is the sensitivity analysis for this kind
ofproblem complex?

10. What is and what is the purpose of the “What—if” question? Give
examples.

Exercises

1. Investment Model With Multiple Scenarios

Company BY S must choose one of the following alternatives:
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Al: donotinvest inanew product development
A2: invest inthe development ofnew product paying the cost in cash
A3: investusing bank loan

A4: investin partnership with amultinational company.

Scenario One

The nationalmarket might present one ofthe following situations:

S1: Thereisno demand for the new product, with probability P(S1)=0.2 as
shown by a market research,

S2: There might be asales average of 100.000 units of the new product with
probability P(S2)=0.4, and

S3: There might be a sales average 0£200.000 units of the new product with
probability P(S3)=0.4.

The complete decision matrix, with earnings established after exhaustive risk
analysis of the possible situations, expressed in millions of dollars, is the
following:

Possible States Probability Ay A2: Invest A;: Invest Ay Invest
Do not invest with cash with bank loan  with partner

S1:No sales 0.2 0 -200 -100 0

S,:Sales of 0.4 0 600 300 100

100.000 units

S;:Sales of 0.4 0 3500 2000 500

200.000 units

Scenario Two

The foreignmarket might present the following possibilities:

S1: Theremaybeanaverage sale 0f150.000units ofthe new product (P(S))
=0.6)

S2: There maybe anaverage sale 0of 300.000 units of the new product (P(S,)
=0.4)
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The complete decision matrix, including earnings in million dollars is the
following:

Possible States Probability A A2: Invest Aj;: Invest Ay: Invest
Do not invest with cash with bank loan  with partner
S,:Sales of 0.6 0 700 500 200
150.000 units
Sy:Sales of 0.4 0 3000 3000 1000
300.000 units

Considering that the company cannot address both scenarios at the same time:

*  Whichoneis thebest decision based on the best average earnings?

*  Whichis the best decisionusing the best utility average value, with neutral
risk, risk preference, or risk aversion utility?
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Chapter XI

The Role Of
Simulation And Modern
Business Games

Probabilistic or Stochastic Process

“Probability or stochastic process” is a name used to designate mathematical
models that represent the behavior of phenomena described by probability
theory, ranging from a simple game of coin tossing up to more complex
phenomenon like “Brownian motion theory”, “investment analysis”, etc.
Stochastic process uses mathematicalmodels to represent phenomena ruled by

the probabilistic variation of some variable over time.

Simulation methods, also known as Monte Carlo methods, are stochastic
processes that use mathematical models that have similar behavior of real
problems, feeding these models with random values generated according to
some probability distribution. The term Monte Carlo is used as a synonym for
simulation since in some problems the generation of probabilistic values was
historically linked to the use of the roulette wheel.

In this chapter we show how simulation method can be used to evaluate
complex decision problems involving uncertainty. This kind of problem involves
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knowledge of probability distribution (such as uniform, Poisson, or Normal
distribution) used to represent the probabilistic process and the value of
respective parameters (such as the average value and the standard deviation).

Simulation is the most appropriate tool for visualizing, testing, and evaluating the
parameters and the dynamic behavior ofa probabilistic process. Simulation
uses algorithms that generate a population of probabilistic events which makes
possible the estimation ofthe values of parameters ofthe problem. The results
ofasimulation canbe provento be valid approximations of the values ofthe real
phenomenon which they simulate.

Using Simulation to Compare
Multiple-Stage Strategic Decisions

Inprevious chapters, several aspects of decision problems, involving the choice
ofthebest alternative, uncertainties, multiple scenarios, multiple goals, etc.,
have been studied. However those were cases of decision for only one stage.
Many complex strategic-decision problems are formed by a dynamic sequence
ofdecision problems involving multiple stages of decisions. These problems are
more appropriatelyrepresented using a decision tree, and simulationis used
to make comparisons ofdifferent strategies along the decision tree.

Let us consider the following two-stage strategies:

Strategy A

Stage one: Invest in a high-risk stock whose payoff (Payoff-A) can be
negative or positive values. Past data show that the payoffvalue varies from -
$100 (maximum loss) to +$100 (maximum profit);

Stage two:

a. ifPayoff-Aisapositive value less than $50, then the investor must pay $30
as expenses, or if Payoff-A is a positive value greater than $50, then the
investor must pay $50 as expenses;

b. ifPayoff-Aisanegative value between $0 and (-$50), then the investor
must pay $20 as expenses, or if Payoff-A is a negative value less than (-
$50), then the investor pays $0 as expenses.
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Strategy B

Stage one: Invest in a high-risk stock whose payoff(Payoff-B) can be negative
or positive values. Past data show that the payoff value varies from -$120
(maximum loss) to +$120 (maximum profit);

Stage two:

a. ifPayoff-Bisapositive value lessthan $60, then the investor must pay $30
as expenses, or if Payoff-B is a positive value greater than $60, then the
investor must pay $50 as expenses;

b. ifPayoff-Bisanegative value between $0 and (-$60), thenthe investor
must pay $20 as expenses, or if Payoff-B is a negative value less than
(-$60), then the investor pays $0 as expenses.

Inthis simple project, the selection of strategy A or B depends on the results
ofthe following events:

a. “Payoff-A”and“Payoff-B”, with two possibleresults: positive or negative
values;

b. “positive value of Payoff A or B” results in two possible values for
expenses;

c. ‘“negativevalueof Payoff A or B”also results intwo possible expenses;
whichprovide2 2 2=8possibleresults.

Stochastic Analysis to Compare Two Similar Strategies

The analysis ofa probabilistic decision problemto abroader band of variation
of the parameter values is made by a simulation study, using probability
distribution attributed to each value of the estimated parameter.

The estimated value ofa parameter is used as the mean or average value ofthe
distribution. Asking an expert, it is possible to define an “upper limit” for this
average, suchthat only 5% ofthe possible values ofthis parameter surpass this
upper limit. Ina similar fashion, it is possible to define a “lower limit” such that
only 5% ofthe possible values will be lower than this limit. In probability terms,
thisprocedure correspondsto defining a confidence interval for the average
value with 90% confidence.
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Ifthe decision maker and the expert agree that the average value provided by
the estimate is located in a symmetric position with relationto these two limits,
the normal distribution canbe used. Ifnot, one can evaluate the possibility of
using other type of distributions such as the exponential, log-normal, beta,
gamma distribution, etc.

Inour case, we are assuming that the value of the Payoffs (negative or positive
values) has anormal distribution with the average equal to the value estimated
by the expert and the standard deviation equals to 25% of the difference
between this average and one of the limits found. In the case of normal
distribution an interval defined by the expression ~+4 (theaverage value
plus and minus four times the standard deviation) corresponds to approxi-
mately 90% ofthe possibilities of occurrence ofthe values of'this distribution.

Using these distributions the first stage of strategy A and B becomes:

Strategy A

Stage one: Invest in a high-risk stock whose payoff (Payoff-A) is distributed
according:

To N ( =380, = 825), a Normal distribution with average value and
standard deviation equal to 30 and $25, respectively,; and

Strategy B

Stage one: Invest ina high-risk stock whose payoff(Payoff-B) is distributed
according:

To N ( =380, = $30), a Normal distribution with average value and
standard deviation equal to $0 and 330, respectively.

Weare admitting that events in stage two do not involve probability distribution.
Payoff’s normal distribution functions and decision trees for strategies A and
B are as shown in Figure 11.1.

The simulation process to generate the Net values (Payoff minus expenses) for
both strategies A and B is the following:
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Figure 11.1. Payoff-A and Payoff-B probability distributions and the

decision tree

Payoff-A: -$100 $0 +$100 Payoff-B -$120 0 +$120
Net-values
<$50 $30
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Payoff -A \ / $20
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+  generate a normally distributed random value (using an algorithm or
appropriate software for simulation);

*  usingthisrandom value make appropriate calculation of stage two to have
the final net value (positive or negative) for the strategy A or B.

For example, ifthe Payoff-A value generated is $76, the expenditure will be
$50 and then the net value is $26; if Payoff-B value is -$67, the expenditure is
zero and the final net value is -$67, and so on.

Table 11.1 presentsresults of30 simulated events (net values) for strategy A
and 30 events for B. The first column of this table shows intervals for the net
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Table 11.1. Frequency, probability, and cumulative distribution function
values of net values for strategy A and B

Net Frequency | P(A) | CDF(A) | Frequency | P (B) CDF(B)
values $ of A of B
less than
-70 1 0.033 0.033 2 0.067 0.067
-70 ~ -50 2 0.067 0.100 3 0.100 0.167
-50 ~ -30 3 0.100 0.200 3 0.100 0.267
-30 ~-10 5 0.167 0.367 5 0.167 0.434
-10 ~+10 8 0.267 0.634 9 0.300 0.734
+10 ~+30 7 0.233 0.867 5 0.167 0.901
+30 ~+50 3 0.100 0.967 2 0.066 0.967
more than
+50 1 0.033 1.000 1 0.033 1.00
Totals 30 1.000 30 1.000

values (fromnegative to positive values), the second and third columns show
the frequency (number of occurrences) and the probability (p(A)= frequency
divided by30) offinal net value in each interval. In the fourth column, the values
ofcumulative probability distribution function (CDF(A)) are registered. The
values of CDF will be used for the comparison of the two strategies using the
stochastic dominance technique. Table 11.1 contains also the same values for
strategy B.

Placing the two strategies on the same graph of cumulative probability distri-
bution function, we get the graph of “stochastic dominance” in which it is
possible to compare the two strategies (Figure 11.2). This comparisonis based
on the fact that:

“If a cumulative probability distribution value of a strategy is to
the right of the cumulative probability distribution value of an-
other strategy for a value of an event, this means that this strategy
has smaller probability of occurrence than the other strategy of the
event considered.”

In Figure 11.2, we can see that “strategy B” (indicated by arrows =») has
stochastic dominance over “strategy A” (indicated by curves), because CDF
curve for Bis alwayslocated to the left of CDF curve for strategy A. This means
that strategy B has greater probability to have negative net values but also
greater probability to have positive net values than strategy A.

We need to compare both the lengths of the ranges for which a strategy is
dominant and the differences between the CDF values. This comparison can be
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Figure 11.2. Graph of stochastic dominance between strategy A and
strategy B
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made using the sizes of the areas defined between the two CDF curves. For
instance, the area defined by CDF curves B and A for the positive net values,
looks smaller than the area defined for the negative values. This means that
strategy B has more possibility to have negative net values than positive values.
Further analysis ofstochastic dominance requires the use ofother probabilistic
techniques (see, for instance Goodwin & Wright, 1996).

The probabilities of occurrence of each event need to be estimated in a
subjective mode, referring to the opinion ofan expert involved in the project.
The expert can attribute the probability values to each node of the decision tree
byexamining eachnode fromleft (starting node) to the right of the decision tree.
Usually strategic projects are represented by complex decision trees with many
branches and nodes. The estimation of probabilities made in each node may be
dependent or independent ofthe estimate made in previous nodes. If depen-
dency exists, one must estimate the probability of the event conditioned to the
occurrence of events in previous nodes. This fact causes difficulties in the
development of the subjective reasoning of the expert, leading to unlikely
estimates. The subjective estimates of conditional probabilities ineach node
may lead to a biased estimation of the probabilities in the final events of the
decisiontree.

A more natural and logical procedure is to attribute the probability values,
exploring the decision tree fromthe end to the beginning, that is, fromright to
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left. For example, an expert consulted about the probability of success of a
project to launch a new product may estimate that, based in his or her
knowledge about market demand for this type of product, the probability of
success of this project is, for instance, P(Success) = 0.7 and then the
probability of failure will be P (Failure) = 0.3. After fixing these values, the
expert can estimate the probability of events located in the antecessor nodes to
the events Success and Failure. After admitting of some “facts” (or the
probability of their occurrence) it seems easier to estimate the probabilities of
the events that caused these facts.

The following case study illustrates the assessment of probability valuesin a
complex decision tree.

Business Game Simulates
Competition Among Companies

Long-term conflict or competition occurs when companies or countries find
themselves in prolonged confrontation such as in the market share problem. It
is necessary to establish a line of action or a decision sequence to take best
advantage of each stage of competition. A decisioninsituation of competition
can be examined by simulation software known as BUSINESS GAME.
Business games have been formerly created based on the experience of
strategic competition found in models of war games. In business games, the
concepts of victory or defeat used in war games are replaced by the analysis
ofthe behavior ofthe companies involved in competition, expressed in terms
ofeconomical results over a certain period of time.

A business game can be defined as:

“A sequential decision making exercise structured using a busi-
ness strategy model or operational model, where participants
assume the role of managers.”

The term “game” always connotes competition, but business game’s main
purpose is to systematically train the participants in the sense to have better
understanding ofthe business strategies and operations using virtual business
competition environments simulated ina computer. Competition arises as a
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stimulus to create an environment of interest for understanding and testing
alternatives for the simulated strategies or operations.

The “game” cannot be seen as an entertainment, as is the case of video games.
Thebusiness game forms part of Game Theory, created by Von Neumann and
Morgenstern, which is amathematical modelused to represent a situation of
conflictin a general way.

Business game creates a complex environment with uncertainty simulating the
alternatives for business decisions. Business game is auseful tool for demon-
strating, testing, and training strategic decision making in companies, because
it retains the effect ofthe diffusion ofthe results ofa decision through future
periods, taking into account the participation ofrival companies.

The advantages ofa business game are:

*  itcreatesappropriate training conditions and environments for executive
and manager’s decision-making process which are difficult to have by
othertools;

« itallows forthe repetition ofthe conditions for analyzing a decision under
different economic and financial aspects;

+  itpermitstesting ofthe different alternatives for an strategy or operation
using different organizational structures for individuals, groups, functional
hierarchy, etc;

» itallows interactive mid or long-termprojection ofthe results ofa strategic
policy.

Some disadvantages are:

*  Costand time factors: the cost ofa software is high and the time spent
to playabusiness game is long, since it requires several rounds ofplays
conducted by a team of professionals to operate the software;

*  Validity of the results and training: even though practicing the game
clarifies the company’s strategic or functional mechanism, there isnot a
valid evidence that results ofthe game or the performance of game players
willnecessarily be repeated inreal problems;

*  Danger of rashness: the mechanism of the simulation is regulated by
mathematical equations of micro and macro economy theory. Some
factors can be stressed over others, such as the importance of the low
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price ofthe product, investment inadvertisement or R&D, etc. to leverage

the financial results of the game, without having fullytaken into account all
the complex effects ofthese factors.

Games for Competition

Game One: Competition Between Two Companies Having Different
Material Resources (adapted from Kinoshita, 1996)

Let’s consider the competition between two companies BURGER-A and
BURGER-B withrespect to the number ofsales points.

BURGER-A (designated as A) has sales points while BURGER-B (desig-
nated as B) has sales points.

The game consists in taking or losing the sales points through competitions
simulated bytossing acoin. Thus,

« ifHEADS occurs, A wins the first competition and takes possession of
one of B’s sales points and

« if TAILS occurs, B takes possession of one of A’s sales points.

The game ends when one of the companies loses all its sales points. For
instance, starting with the values =2and =1 we have:

a. Firstcompetition:

IfHEADS occurs, then A wins and stayswith =3 and =0andwehave
a VICTORY FOR A, or

If TAILS occurs, then Bwins with =1and =2 and we will have the
second competition.

b. Second competition:

HEADS: Awinswith =2and =1 and the game returns to the same
situation ofthe first competition, or

TAILS: Bwinswith =0and =3 and wehavea VICTORY FOR
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Foreverytwo competitions there exists a return to the first competition with
probability P (returnto first competition) =4, forming an infinite sequence of
these two competitions.

General Formulas for Game One

Foranyvalueof e itispossibletoshow, using mathematical approximation
of infinite series, that

P(Victory for A)= /( + )and P(VictoryforB)=b/( + ).

Thus, the probability of victory is directly proportional to the value of its
availableresource ( and )ifthechance of winning a competition is equal for
both companies.

Game Two: Competition Between two Companies with Different
Material Resources and Different Chances of Winning a Competition

Let’s consider that, in additionto establishing thevalue and for material
resources, we can also fix different chances of winning each competition, with
probability P(A wins one competition) = a and P(B wins one competition) =1-
a=b.

What are the chances of VICTORY for each company?

For instance,

if =1, =1,a=2/3andb=1-a=1/3, then we could have
P(A wins)=2/3with =2and =0,andhavea VICTORY FOR A or
P(Bwins)=1/3with =0and =1, andhavea VICTORY FOR B.

General Formulas for Game Two

Using mathematical approximations based on the Gambler’s Ruin Problem of
Probability Theory ( Feller, W.— AnIntroduction to Probability Theory and its
Applications — 2" Edition, Wiley, 1957, p. 314) it is possible to show that:
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P(Victoryof A)y=[1—-(b/a) 1/[1—-(b/a) * ] and
P(Victory of B) = 1 - P(Victory of A)

and are the material resources of A and B and a and b are the probabilities
of'victory for A and B in a single competition.

A Market Share Simulation Based on Game Two

The effect of resources and , while the probability of victory in each
competitionis a<b, canbe analyzed using simulation. Simulations experiments
make it possible to observe some interesting results as shown in Table 11.2.
Each simulation experiment S was repeated 10 times and N is the number of
competitions held in each simulation run.

Comments

Itis possible to see that, in some cases, when the probability of victory in each

competitionis a<b (not favorable for A), A can win the competition, starting

with greater amount ofresources, > .Thedifferencebetween finalresources
and depends on the totalnumber N of competitions.

A General Purpose Business Game

The basic form ofa general purpose model of BUSINESS GAME [Naylor &
others (1971)] can be described as follows:

A business game with “N” companies competing for the market share of
“M” products in “K” market places.

Foreach period of simulation, the N companies fill out a DECISION FORM
containing, for instance:

DECISION 1: Unit sale price for each one ofthe M products;
DECISION 2: Total value invested in marketing;
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Table 11.2. Simulation results of Game Two

S N a b Initial Final* values
Remarks
1 20 04 06 15 10 1479 10.26 A keeps initial and
2 20 04 06 20 20 19.79 20.20 A is about to lose
3 50 04 06 30 20 25866 24.13 B becomes close to A
4 100 04 0.6 20 20 12.861 27.138 B wins easily
5 100 04 0.6 50 50 41.56 58435 B wins
6 100 04 06 70 50 61.564 58.435 A keeps superiority
7 200 04 06 70 50 53.712 66.287 A loses superiority
8 200 04 06 8 50 68.712 66.287 Final and are very clo
* Expected values

DECISION 3: Estimated cost of production in this period;
DECISION 4: Expenditure to improve the factory; and
DECISION 5: Investment in product improvement (R&D).

The decisions for the First Period of simulation (first month) are based on a
FINANCIAL REPORT ofa period earlier to the time of simulation, which
allows the participating companies to have an exact idea (in addition to the
explanations given by the coordinator ofthe game) of the companies’ past
activities in the markets they participate in. In the First Period, participants
receive the same Financial Report.

After the decisions for a period are made by each participant, simulation
software receives the information ofthe decision forms. After the simulation
eachcompanyreceives an updated and confidential FINANCIAL REPORT,
with the results from this period together with an INDUSTRY REPORT
informing market data and nonconfidential data fromall the companies. Table
11.3 provides a sample ofthe main items of a FINANCIAL REPORT.

Evaluation of the Results of the Business Game

After practicing the game for a certain number of periods, (a semester or a
year), an analysis ofthe economic situation and performance of each company
should be done. Each company prepares its FINAL FINANCIAL REPORT
and BALANCE SHEET to be discussed by the participants. The person who
coordinates the game should make a comparative analysis of the performance
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Table 11.3. Example of a partial Financial Report of a general purpose
Business Game (adapted from Naylor et al., 1971)

BUSINESS GAME

FINANCIAL REPORT COMPANY A FIRST PERIOD
* SALES ANALYSIS *
Orders 253
Sales 253
Unit Price $40
Sales Revenue $10119
Marketing Expenses $600
* PRODUCITON * INVENTORY PRODUCTION
Quantity
Unit Cost
Total Cost
*PROFIT AND LOSS *
Revenues
Cost Goods Sold

Research and Development
Depreciation
Total Expenses
Profit
Taxes
Net Profit
* CASH STATEMENT *
* BALANCE SHEET*
Cash
Inventory
Value of Plant
Depreciation
TOTAL ASSETS

ofthe companies, taking into consideration the companies’ behavior based in
allthe factors involved, and not just inthe variation of Net Profit value.

Continuous System Simulation

A discrete-event simulationbecomes complex when each equation involves
several variables ofthe problems simultaneously. One approach to simplify the
numerical calculations isto consider a set of simultaneous algebraic equations
or differential equations. Periods of time are advanced in uniform steps, and a
model of the system is represented in the form of difference or differential
equations. The variables ofthe model representing the attributes ofthe system
entities are controlled by continuous equations.

Simulation of a continuous system is largely used to control complex or
nonlinear engineering problems, or econometric models. Particular interest in
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using simulationofcontinuous systems relies in the fact that behavior ofa system
can be controlled through the coupling between the input and output of the
system. The term feedback is used to describe this phenomenon.

Industrial Dynamics and Business Dynamics are models used to simulate
complex industrial and business systems. Industrial Dynamicsis a term created
by Professor J. W. Forrester of MIT (Forrester, 1961), aiming to study the
characteristics and the performance of business corporations or one entire
industry. Business Dynamics is a termused by Professor J. D Stermanof MIT
(Sterman, 2000), extending the research on system dynamics for advanced
models ofthe business system. The illustrative example of Industrial Dynamics
Model of an Inventory Control System (Forrester, 1969), shown in the
following section, is based on the description and results presented by Gordon
(1978).

Industrial Dynamics Model of an Inventory Control
System

A simple model ofthe inventory control system can be defined by the following
systemoftwo ordinary first-order differential equations:

Y’=U-V and X’=V — S

V is the equation for the rate of delivery V=Y / T1, and U is the order rate
expressed by

U=S+K(I-X).

Xis the current inventory level, Y is the outstanding level of orders placed with
the supplier, U is the rate ofordering from supplier, V is the rate ofdelivery from
supplier, and S is the rate of sales. In addition, three constants need to be
defined: I is the prefixed planned inventory level, T1 is the average delivery
time, and K is a constant called ordering constant.

The ordering policyintroduces feedback and the value ofK corresponds to the
amplification in the feedback loop. The value of K, along with the value of T1,
will determine if the system oscillates or not.
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This problem can be solved using a continuous system modeling language like
DYNAMO, or directlyusing a numerical method for a system oftwo first-order
differential equations, like Runge-Kutta method. The graphics shown in the
Figure 11.3 corresponds to the partial results presented in Gordon (1978)
using the IBM 360/CSMP (Continuous System Modeling Program).

Assume that a time is measured in units of days, and let the system be initialized
attime t =0, with the following initial conditions:

[=X=20units; Y =12 units; S =4 items/day and T1 = 3 days.

Suppose the demand suddenlyincreases at time t =4 to S = 6 items/day. The
oscillations ofinventory level for some values of K (K =1 or 0.5) are shown
inFigure 11.3.

Inventory level X (initial value X =20 for t =0).

Figure 11.3. Industrial dynamics model of an inventory control system:
effects of feedback for K = 1.0 and 0.5 (adapted from Gordon, 1978)
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Case Study: Strategy and
Decisions in Perspective

Case — The Struggle Against Uncertainty

For most of human history, people have had nothing more than instinct and
superstitionto guide them inthe face ofuncertainty. The greatest of mathema-
ticians amongthe Egyptians, the Assyrians, the Greeks, the Romans and the
wise persons ofthe Middle Ages never considered whether it was worth it to
spend time measuring or managing risk, accepting uncertainty as a fatalism.
Eventhe gambling was practiced by rules that seemed arbitrary to anyone with
anelementary knowledge of probability.

Things began to change during the Renaissance and the Reformation period,
when there were changes in the way of thinking about the future. In 1654, the
mathematicians Blaise Pascal and Pierre de Fermat used mathematics to
analyze a simple game of chance —— and thus created the basis for the theory
of probability. The discoveries and developments of sampling techniques,
utility, regression, and correlation, provided a solid foundation to make a
rational assessment ofrisk management.

However, the advances of modern risk-management techniques should not
lead us to think that we totally dominate risk, or that such a feat might be
possible some day. It is important to remember that uncertainty is our friend,
not an adversary. For example, imagine a life without uncertainties, totally
ordered and predictable, that never deviates from an average pattern. Life
without uncertainty would be like a movie whose end we already know.

I'believe that the best way possible for us to live in this world is something close
to the one what we have, a world where life is like a game of bridge or poker,
and not like a game of roulette. It is worth making the effort to understand the
process of evaluating and controlling risk and uncertainty because human
beings learn from experience and from technology.

(Excerpted from: The enlightening struggle against uncertainty, Peter L. Berstein,
Financial Times, Mastering Risk, Part 1, May2, 2000, pp. 1-4).
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Case — Project to Launch a New Product

The pharmaceutical company MSS is developing a project to launch a food
supplement to be called PLQ in the market. This food supplement is added to
sugar to inhibit the development of dental caries, especiallyamong adolescents.
Laboratorytests done up to the present have shown promising results and the
company s at the point ofdeciding between “going ahead with the project” or
simply abandoning it, absorbing the costs involved up to now. The company has
earlier experience in launching products and even though this is a new product
it was possible to construct a decision tree with multiple stages. This is a
problem of strategic nature for the company. The project needs to be
completed with the values ofthe parameters estimated based in past experi-
ence.

The Decision Tree

To proceed with the project for launching the product it was necessary to
consider the following decision stages:

Decision 1. Proceed with other “laboratory tests” to verify the toxicity (two
possible outcomes “acceptable” and “unacceptable”) and efficacy ofthe
product (three possible outcomes “good”, “average”, and “bad”) or
“abandon ” the project without further laboratory tests.

Decision 2. According to the results of the laboratory tests, two possible
alternatives follows: “continue the project” doing “clinical trials” with
humans or “abandon” the project. The “clinical trials” can have two
possible results: Positive or Neutral. Theresults of clinical trials will be
available only after three years of testing.

Decision 3. Whatever the results of the clinical trials, it will be necessary to
decide between: “launch the product” or “abandon” the project. After
launching the project, there can be two alternatives depending on the
economic viability: Success (S) with positive gains as a result of good
acceptance of the product in the market or, Failure (F) with little or no
acceptance ofthe product in the market. The launch of the product will
occur onlyin the fourth year of the project, after the laboratorytests (1
year) and clinical trials (3 years).
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A decisiontree with 2 x 3 x 2 x 2 =24 branches other than the three alternatives
to “abandon” the project is then constructed.

The values of the costs in each node of the decision tree should also be
estimated. Since thenodes ofthe tree are located through different future time
periods during the project, each estimated value needs to be updated to the
present moment so that it willbe possible to compare all these values inthe initial
period ofthe project. The Net Present Value (NPV) method must be used for
this purpose.

Strategy A

Taking into account that the expert estimated the probability oflaunching the
product with success, as P (S)=0,7, after exploring the decision tree from the
end to the beginning, this estimate provided, for example, an Expected
Monetary Value or EMV =$979 136 and the following possible events:

Events Probabilities Cost (Win or Lose)
a) Abandon the 0.416 - $47,727
project
b) Launch the 0.476 $2,594,578

project with
success

¢) Launch the product 0.108 - $2,186,516
with failure

Sensitivity Analysis

Upto this point, only one value for each cost and probability was estimated or
calculated to havea strategic decision alternative. An analysis of variation of the
results expressed interms of EMV value, changing the values ofthe cost and/
or the probabilities is called Sensitivity Analysis ofthe project. Indecision trees
ofreduced size, this analysis is usually done by trying to answer the question,
“what would happen to the project result if this or that values were to occur?”
Forexample, let’s suppose that another strategy has been formulated.

Strategy B

Ifthe expert suspects that after launching the product, the chances of success
or failure are equal, that is, P(Success) = P(Failure) = 0.5, redoing all the
calculations and utilizing the criterion ofthe greatest EMV value, we have anew
EMV value equals to $479,677 and the following events:
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Events Probabilities Cost (Win or Loss)
a) Abandon the project 0.48 - $47,727
after lab tests
b) Launch the product 0.30 + $2,594,578
with success
¢) Launch the product 0.10 - $2,186,516
with failure
d) Abandon the project 0.12 - $479,982
after clinical trials

Thenew estimate P(Success) =0.5 ofthe probability of success after launching
the productreduced the final value of EMV, creating anew possibility (d) for
abandoning the project.

In this case, a sensitivity analysis, based on the variation of the estimates of
probabilities and costs, is extremely time-consuming. Comparison of Strategy
A and B must be done using stochastic dominance technique based in Monte
Carlo calculations. The results ofthis analysis can be found in Gregory (1980).

Source: (Adapted from Gregory, 1980).

Conclusions

Complex strategic-decision problems often require the use of multistage
decision trees. For each event located at one ofthe tree nodes, an estimation
ofthe probability values corresponding to the level of uncertainty of occurrence
of'this event is calculated. The estimations of these probability values based on
historical data or subjective assessment ofexperts are unlikely to be efficient
because of the large number of nodes and branches of the decision tree
involved. The chain ofconditional probability values formed along a branch of
the decisiontree may cause difficulty to conduct the decision based on a single
value ofthe Expected Monetary Value.

The simulation or Monte Carlo process generates a large number ofrandom
results for the problem forming a statistically acceptable sample ofthe popu-
lation ofevents ofthe real problem. Simulation provides the determination of
the probability distribution of intermediate or final event ofthe decision process
making it possible the comparison of different strategies using the stochastic
dominance technique.
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The decision-making process involving competition among companies can be
better understood and explained through the use of appropriate business
games. Business game is an efficient toolto create a virtual environment for
strategic competitions and can be used mainly for training purpose. Cost
restriction and the difficulty to find a business game tailored to the needs ofa
company make its use more appropriate in university courses or in a specific
type of business.

Continuous system models of simulation are used to analyze the overall
dynamic behavior ofa systemrepresented bya set of continuous algebraic or
differential equations. Industrial Dynamics and Business Dynamics are used to
represent and analyze the dynamic transformation ofindustrial and business
activities overa period oftime.

Simulation of real world problems involves many structured and nonstructured
parameters requiring the use of techniques of the Expert Systems and Artificial
Intelligence (Cook & Russel, 1993; Sanjay & others, 1990; Dayetal., 1997).

Questions for Discussion and Reflection

1. Explainthe nature and purposes ofthe simulation process.

Explain how to make the comparison of two similar strategies using
stochastic dominance.

What are the objectives of a business game?
What are the advantages ofa business game?

What are the disadvantages of a business game?

NN

Considering the case in the section titled The Struggle Against Uncer-
tainty, answer the following questions:

»  Usingthe exercises presented in this chapter, comment on the role
ofsimulation and Monte Carlo Techniquesto resolve the problem
ofuncertainty and risk.

*  Whatare the mainroles of dynamic continuous system models of
simulation?
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7. Considering the case in the section titled Project to Launch a New
Product, answer the following questions:

*  Listthemaindifficulties found to resolve this project without the use
ofasimulationmodel, considering the size of decision tree.

*  Howisit possibleto compare strategy A against strategy B? Explain
the difficulties for the use of stochastic dominance technique for this
case.

Exercises

1. The Game Using Chips

Prepare blue chips representing company A’s material resources and
red chips representing the material resources of companyB ( <10 and
< 10).

GAME ONE - toss a coin (a = b = /2) to obtain the result of each

competition; and

GAME TWO-useadieto draw the different probabilities of victory a

and b, in each competition.

Playthe game ONE and TWO several times (10 times each) for different
values ofaand b. Compare the results ofthe simulation with the result
using the mathematical formula presented in this chapter.

2. Other Types of Business Games

Present writtenreports of the characteristics, advantages and disadvan-
tages ofother Business Games you can find in the literature (or web sites),
such as: Publicity and Marketing Game, Opinion Polling Game,
Game of Financial Investment, etc.
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Chapter XII

Decision Based On
Organizational
Knowledge, Decision
SupportSystems,
ExpertSystem And
Business Intelligence

Introduction

Organizations are often seeking techniques for improving the actions to
structure decision models. However, with the possible exception ofroutine and
well-structured problems, most ofthe decision problems found in organizations
constitute a chaotic and complex family of problems. The principle of bounded
rationality proposed by Herbert Simon suggests the use ofa decision model
based onasimplified model ofa firm with a smallnumber ofrelational concepts,
suchas: (a) quasiresolution of conflict,( b) uncertainty avoidance or minimiza-
tion, (¢) search directed around the main objective of the problem and, (d)
adaptation oforganizational goals based on learning.
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Organizations achieve a better decision-making process by searching different
levels ofknowledge inside and outside the organization. According to March
(1999), the pursuit of organizational knowledge (or intelligence) to structure
better decisionmodels is made particularly difficult by three problems. The first
problemis the problem ofignorance, because not every thing is known, the
future is uncertain, and so on. The second problem is the problemofconflict,
because organizations seek goals and objectives in the name ofmultiple, nested
actors over multiple, nested time periods. The third problemis the problem of
ambiguity, caused by ill-defined or ill-measured preferences and identities.

Inorderto arrive at good procedures for a decision-making process, organi-
zations adopt some practices leading to intelligent actions. For example, the
“rule-based rational action” is considered an intelligent action to estimate the
future consequences of possible current actions and choose the one with the
highest expected value. Procedures based on “rule-based action,” used
together with “organizational learning,” are considered by many authors, asa
way to involve assessments of the collective actions and long-term conse-
quences rather thanindividual action at a particular time.

However, neither “rationality” nor “learning” always assures a reasonable final
model. In Chapter IX, alist of problems considered to be the hidden traps in
decision making — the anchoring trap, the status-quo trap, the sunk-cost
trap, the confirming-evidence trap, the framing trap, and estimating and
forecasting traps — is presented. According to the authors of this list,
complex and important decisions problems are the most prone to distortion
because they tend to involve assumptions, estimates, and the inputs from the
most people (Davenport & Prusak, 1998; Matheus etal., 1993; March, 1999).

The Framework for Strategic
Decision-Making

In Chapter VIII, a decision problem was presented by three levels of decision:
(1) strategic decisions — which refer to the long-range goals and the policies
for resource allocation; (2) tactical decisions—referring to the acquisition and
efficient utilization ofresources in the accomplishment oforganizational goals;
and (3) operational decisions — concerning the efficient and effective execu-
tion of specific tasks. In that chapter, we have noted that the main character-
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istics observed in strategic decision problems are: mediumto long-range semi-
structured or nonstructured problems with complexity.

Complexity in the decision-making process is related to one or more ofthe
following features:

1. Uncertainty. Inthe evaluation of alternatives of action, eventual out-
comes are not known for certain but only in a probabilistic level depending
onsubjective judgments of experts.

2. Multiple variables or attributes. In many real-world problems, the use
oftraditional mathematical algorithms such as nonlinear programming,
scheduling algorithm, queuing algorithms, etc., become prohibitive when
aproblemwith large number of variables or attributes must be considered.
These problems, known as NP (Non Polynomial) complex problems,
may oftenrequire the use of sophisticated meta-heuristics or Artificial
Intelligence algorithms.

3. Multiple objectives. One of the main impacts ofthe decision-making
process hasbeento provide auseful descriptionto deal with alternatives
whose outcomes have multiple, often conflicting objectives or goals.

4. Multiple alternatives. The development of reliable procedures to
eliminate dominated alternatives — that alternative already included
inside another alternative— is an important part ofthe decision-making
process to simplify the problem. But how can we obtain powerful
simplifications without the risk of missing crucial points through over-
simplification?

5.  Sequence of decisions. Many decision problems are multiple-stage
problems in which a dependent or independent decision is taken at each
stage and associated with the evaluation ofthe use of new information at
particular moments inthe sequence of decision-making.

6. Imprecise or fuzzy problems. Problems difficult to be defined precisely
— due to the large dimensionality or the qualitative nature of their
attributes and/or relationships — require the application of new types of
algorithms such as expert systems, fuzzy algorithms, neural nets, and so
on.

The environments in which management must operate today are more complex
today thanever before, and the trend is toward increasing complexity. Major
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factors such as new technologies, global markets, competition, political stabil-
ity, etc., are facing more and more the effects ofincreasing trends that results
in more alternatives to choose, larger costs of making errors, and more
uncertaintyregarding the future. Decision-making today is more complicated
than in the past. However, the benefits of well-structured and implemented
strategic decision making are very large.

Asaresult ofthese trends and changes, it is very difficult to rely on a trial-and-
error approach to management, especially in decisions involving the factors
mentioned above. Managers must learn how to use new tools and techniques
that are being developed in their field.

Today, an organization is not interested only in the best alternative of decision
(for instance, the alternative that provides highest profit), but it is interested in
knowing a set ofgood enough or best possible alternatives considering multiple
criteria such as quality aspects, labor benefits, environmentalrisk, and so on.
Therefore itis often necessary to analyze each alternative in light ofits potential
impact onseveral goals. In mathematical methods used to handle multiple goals
(suchas Utility Theory, Goal Programming, Multiple Objective Linear Pro-
gramming), it isusually difficult to obtain an explicit statement ofthe organization’s
goals because the relationship between alternatives and their impact on goals
may be difficult to quantify. To understand complex models and to enable
flexibility and adaptationto changing conditions for different decision-making
situations, the procedure of sensitivity analysis adopted by software of
Decision Support System (DSS), Expert System (ES), and Artificial Intelli-
gence (Nilsson, 1970; Nilsson, 1998) techniques, is recommended.

Exploiting Solutions Using
Expert Systems

Seeking out and refining solutions to problems formulated by mathematical
models, such as linear programming or dynamic programming, is neither
efficient nor sufficient to obtain new knowledge about problems in the real
world. Heuristic techniques are appropriate for obtaining near-optimal solu-
tions in complex problems. Nevertheless, the solutions obtained by simple
heuristic methods need to be improved through the procedure known as meta-
heuristic techniques (Cook & Russel, 1993; Hillier & Liebermann, 1980).
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Some ofthe better known meta-heuristic techniques are: simulated annealing,
tabusearch, genetic algorithm, neuralnetwork, and so on (Turban & Arsonson,
1998; Takefuji,1996).

An Artificial intelligence technique known as expert systems is recommended
for solving complex problems from the real world, which takes into consider-
ation inferences with qualitative as well as quantitative variables. In the section
titled Application ofan expert system, there is an example that illustrates the
application ofthe expert system ina simple problem involving two conflicting
criteria.

Application of an Expert System

The expert system is an information system (file or database managed by a
computer program) which contains data or descriptive sentences about a given
branch of activity such as medical diagnosis, weather forecasting, financial
forecasts, machine design, consultations on geography, archeology, tourism,
language, etc. The information existing in the expert system was collected and
organized under the supervision of a group of experts on the subject. The
system can answer questions formulated by users, as if he or she were
consulting an expert person inthe area.

Informationis stored in the form of'sentences called production or decision
rule ofthe following type:

If { facts are true } then { execute algorithm A } else { execute
algorithmB}

forminga KNOWLEDGE DATABASE. These sentences are chosen
toresolvea problem, using software known as INFERENCE MECHA-
NISM.

Example: Selecting Companies Using Two Criteria (adapted from
Negoita,1985)

Informationabout Sales and Profit from six companies during a fiscal year was:
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Company Sales Profit
$ %

A 800 17

B 750 11

C 900 18

D 1050 14

E 1150 15

F 1200 13

To classify companies according to the value of Sales and Profit, an expert
system canuse a decisionrule based on quantitative values:

“SELECT COMPANIES WITH SALES >$1000 and PROFIT >
14%7’

The companies selected according to this quantitative criterion are:

Sales  Profit
Company
D 1050 14
E 1150 15

Bythis quantitative criterion, companies with excellent results (company C with
SALES =$900 and PROFIT = 18% and company F with SALES = $1200 and
PROFIT = 13%, were not selected.

Fuzzy Expert System

We can have a more meaningful result if we attribute fuzzy values to the
variables SALES as well as PROFIT. Attributing three fuzzy values (low,
medium, high) to SALES and two fuzzy values (Acceptable, Not Acceptable)
to PROFIT, we have the following 3 2 =6 rules ofdecision:

RI: IfSALES=Lowand PROFIT =Not Acceptable then DECISION=Not
select.

R2: If SALES =Low and PROFIT = Acceptable then DECISION = Not
select.
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R3: If SALES =Medium and PROFIT = Not Acceptable then DECISION

= Not select.

R4: If SALES= Medium and PROFIT = Acceptable then DECISION =
Select.

RS: IfSALES =Highand PROFIT =Not Acceptable then DECISION =Not
select.

R6: IfSALES =Highand PROFIT = Acceptable then DECISION = Select.

Using fuzzy inference it is possible to obtain a fuzzy classification based on a
fuzzy index:

Company  Sales  Profit  Index
C $900 18% 0.75
A 800 17 0.55
D 1050 14 0.60
E 1150 15 0.65
F 1200 13 0.40

The values of the index can vary depending on the membership function
attributed to the fuzzy values. This example illustrates that the use of fuzzy values
and operations allow the manipulation and ordering of data with multiple
criteria.

Decision Support Systems (DSS)

Traditionally, most organizations make a decision based on successful past
experiences, that is, they are refining an already known procedure. Decision
alternatives are formulated and selected by quantitative methods of Operations
Research, and qualitative methods employing techniques of Artificial Intelli-
gence, formulated by expert systems and fuzzy inference. This attitude corre-
sponds to a search for organization intelligence using a refinement procedure.
Refinement means improving, regulating, producing, and recording existing
knowledge. It involves choice, efficiency, and reliability. It normally leads to an
improvement, but it can be blind to the search for new solutions.

The definitions ofa DSS, according to different authors (Turban & Aronson,
1998; Cook & Russel, 1993, Li & Ye, 1990; Mallach, 2000) are:
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A DDS is a set of procedures (software programs) based on a data-
processing environment to analyze problems with the aim to assist
managers in making decisions. The problems resolved by a DSS
can be of a structured, semi-structured, or nonstructured type,
according to the point of view of the people making decisions. A
DSS is a flexible and expansive system, capable of giving support
and providing ad hoc analysis of data and decision models, in the
search to obtain efficient results in long, mid and short-term
planning.

A DSS is a computer system made up of three interactive components:

a. a system of language (that allows communication among users and
the DSS sub systems;

b. a system of knowledge (that stores available data, procedures and
intelligent information),

c.  asystem for processing problems (structuring and executing appro-
priate models to solve problems); and

d. asystem that allows the sensibility analysis of the result of decision,
providing a response to the “what-if?” question, such as question of
the type “what would happen to this result if the data utilized were
30% greater?”

Reasons for Using a DSS

According to Turbanand Aronson (1998), inanarticle published in Computer
World (September, 27, 1982), the Firestone Tire & Rubber Co listed the
following reasons for usinga DSS:

*  thecompany was facing growing competition in the country and abroad;

*  the company was having increasingly greater difficulty in monitoring its
numerous business operations;

*  the Information Systems department was not managing to meet the
company’s diversity ofneeds or to answer ad hoc questions raised by the
managers.
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According to the same source, a study done in 1983 identified main reasons that
organizations beganusing large scale DSS:

Reasons

» DSSisseenasanorganizational winner;
*  Need forprecise or new information;
*  Managers demanded DSS;

. Reduce costs.

One importantreason mentioned for the development and use ofa DSS is the
facility provided to end users. The end users are neither programmers nor
people trained in computers and they demand friendly tools and procedures for
easy use.

A DSS should have the following features, according to Turbanand Aronson
(1998), and Mallach (2000):

serve managers at different levels;

allow decisions by an individual or group;

be able to make both sequential and interdependent decisions;
provide a variety of decision making styles;

beuser friendly;

seek efficacy and not efficiency;

facilitate the formulation of the problem by the end user; and

e A Ul

allow the analysis of results.

DSS isintended to improve the efficiency ofthe decision-making process, to
provide better administrative controland to facilitate communication. It allows
for the analysis of existing alternatives, the optimizing alternatives and other
combinations of decision alternatives. However, it is very difficult to have a
DSS available at alow cost for nontraditional and nonstructured problems. The
diversity and complexity of the decision-making process makes it hard to
obtain an efficient and low cost DSS.
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The sensitivity analysis made by ina DSS, by asking questions of “what —if?”
type, has limited capacity in exploring for new facts, because the exploration
isrestricted to the area around an existing solution.

A DSS is a useful and efficient tool to foresee, generate, and evaluate the
alternatives for solving administrative problems.

DSS Software Tools

DSS contains standard software packages to help make decisions developed
for some specific problems. These packages are made available for public use
because: a) manypeople make these decisions, so the potential market is large;
and b) the decisions factors and objectives are the same for all of them, allowing
the use of standard algorithms or chart representation. The following packages
ofsoftware are usuallyavailable ina DSS:

Database management packages;
Query and informationretrieval packages;
Statistical data analysis packages;

Forecasting packages; and

wok W=

Graphing packages.

Using the Forecasting Package

Inthe section titled Strategy and Decisions in Perspective, anillustrative case
for the use of a Forecasting package is presented. In this section a brief
description of the use of forecasting method is also presented. Different
methods of forecasting and their uses are described in a DSS software tool.
There is no universal forecasting method for all situations and circumstances.

A simple way to classify the problems that require forecasting is in terms of
functional areas to which theyrelate. One ofthe reasons for this classification
is that forecasting is merely a means for improving decision making and is not
an end in itself. Since decision-making problems and processes are often
grouped along a functional line (marketing, finance, or production), the
integrative aspect ofexisting forecasting methods is important in the medium
and short-termplanning. Although each ofthe functional areas ofbusiness has
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its own requirements for forecasts, a number of forecasts relates these
functional areas and are important in the overall decision-making framework of
the company.

Itispossible to develop and use a single method of forecasting for anumber of
different situations. First, all these situations deals with the future and time is
directly involved. Second, uncertainty is always present in forecasting situa-
tions. The third situation is that a forecast uses information contained in
historical data.

Two types of forecasting methods can be considered: qualitative and quan-
titative methods. Qualitative methods rely on managerial judgment without the
use of specific models. Qualitative methods are useful when thereis alack of
data or when past data are not reliable predictors ofthe future. Individual or
group decision makers can utilize the best available data and a qualitative
approachto arriveat a forecast. Examples of qualitative forecasting method
are: Delphi technique and market surveys. Inchapter 13, a case study working
with qualitative methods (Delphior NGT — Nominal Group Technique) ina
GDSS (Group Decision Support System) environment will be presented.

There are two types of quantitative forecasting methods: time-series and causal
forecasting. Quantitative methods has gained wide acceptance for at least three
reasons: a) manager’s confidence on the record of past historical data; b) the
adoption ofcomputers (the forecasting package is one ofthe useful software
tools ina DSS); and c¢) quantitative forecasts are much cheaper to obtain than
anyofthe available alternatives.

Quantitative forecasting methods are used in a line of functions areas serving as
an input for decisions on process design, capacity planning and inventory. Time
Series forecasting methods, such as moving averages, exponential smoothing,
or Box-Jenkins methods, are used for short to medium-range planning, but the
integrative use in a line of functional areas makes quantitative forecasting
methods useful also for long-germ strategic decision planning. For instance,
information from a single forecast may be used simultaneously by marketing,
production, finance, and accounting, and even by the personnel department
helping in the decision of planning for the number of workers ineach category
to be hired and trained.

Time-series forecasting methods, considered as having a high level ofaccuracy
and used mostly for short and medium-range planning, may assume strategic
importance, for instance, when the marketing and operations departments
discuss the upcoming budgeting cycle. Time-series forecasting methods offer
afast response in forecasting software available in most DSS systems.

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



306 Shimizu, de Carvalho and Laurindo

Causal forecasting methods are used for mediumto long-termrange planning
ofaggregate production inventory, sales by product classes, or countrywide
sales by industrial sectors. Causal forecasting methods using econometric
models or simulation models are recommended for long-term forecasting,
because ofthe cost involved and difficulty of working with them.

Two areas that are particularly related to forecasting are those ofbudgeting and
planning. It is important how forecasting procedures canbe integrated with at
least these two existing functions to be aware of the tactical and strategic
importance of forecasting procedures.

Some Cautions About the Use of Time-Series
Forecasting Methods

To illustrate the basic caution to be observed in the use of a time-series
forecasting package, letus consider past data of the demand for two products.
Product A presented an increasing and almost linear past demand, while past
demand for product B presented an irregular shape, as shown by following
tables and figures.

Three different forecasting methods will be used:

a. Exponentialsmoothing method
F.,= D+ - )Ft
where: F _ is the forecast demand for period t+1, isa constant value

used as the smoothing coefficient, and D, is the demand during period .
b. Trendadjusted exponential smoothing method:

A= DT (1- )(At-l + Ft-l)’

T= (A+A)+(1—- )T, and

Ft+l - At + Tt;

Table 12.1. Past demand data for product A and product B (adapted from
Schroeder, 1985)

Product A Product B
t D, D,
1 85 66
2 105 106
3 112 78
4 132 135
5 145
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known as Winter’s method):

t

c)
A
Tt
R
F
where:

t
t+1

= (DJ/R_)+(1— )A_+F_),
A+A)+(1- )T,
(D,/A)+(1- )R

(A, +T)R

t-L+1

> and

307

Trend and seasonal component adjusted exponential smoothing (also

F ., is the forecast demand for period t+1, T, is the trend component of period
t, Atis the average value computed throughperiod t, L is the number of periods
ofthe seasonal cycle (for example, if the seasonal cycles repeats on an annual
basis or 12 months, thenL=12), R is the seasonalratio for period t and, a,
b, and g are smoothing coefficients assuming values between 0 and 1. Forecast
errorinperiodtisE =/D —F /

Table 12.2.A. Forecast for product A using: method a and method b

t D, a) F E, b) A T, F, E,
1 85 85 0 85 15 85 0

2 105 97 8 100.5 15.05 100 5

3 112 106 6 115.2 15.05 115.55 3.55
4 132 109.6 224 130.4 15.03 130.21 1.79
5 145 123.04 21.96 145.4 15.03 145.43 043
Total error 58.39 10.77

Assume: a) D, =F,=85¢

=0.6;b) A,=70,T,=15and = =0.1.(Adapted from Schroeder (1985))

Table 12.2.B. Forecast for product B using: methods a, b and ¢

t D a) F E b) F E c) A T R F, E,

1 66 64 4 68.66  2.66 80.5 10.1  0.804 64 2
2 106 65.2 0.8 64.87 41.13 90.1 10.0 1.195 108.7 2.7
3 78 89.68 11.68 7330 4.71 99.5 9.9 0.799 80.4 2.4
4 135 82.67 5233 87.20 47.80 110.1 10.0 1.201 130.7 43
Total error 68.81 90.98 11.4

Assume: method a) F; = 64 and
method ¢) A,=70, T,=10, L=2,R,=1.2, R;=08and = =

=0.6; method b) A,=70, T,=10and = =0.1;and

=0.2. (adapted from Schroeder, 1985)
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Figure 12.1. Exponential smoothing method used to forecast demand for

product A
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Figure 12.2. Exponential smoothing method used to forecast demand for
product B
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Figure 12.3. Trend adjusted exponential smoothing method to forecast

demand for product A
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Figure 12.4. Trend adjusted exponential smoothing method used to
forecast demand for product B
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Figure 12.5. Winter’s method used to forecast demand for product B
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Forecast data for Product A and B, using these methods are shown in Table
12.2 A and Table 12.2B, and illustrated by Figures 12.1 to 12.5.

Comments

Forecast for product A: method b) trend adjusted exponential smoothing
method fits well to the past demand (Figure 12.3).

Forecast for product B: Winter’s method fits well to time-series forecasting
with trend and seasonal components (Figure 12.5).

Exploring New Organizational
Knowledge Using Business Intelligence
(BI) and Data Mining Techniques

Anotherattitude knownas exploration seeks to discover new occurrences or
innovative actions for the organization, searching the organization’s past
database. This process involves experiments in the search for new or hidden
information inside the database. It canlead to inconsistent results, but occa-
sionally leads to new courses and important discoveries. Statistical techniques
such as regression and correlation analysis have been traditionally used to
explore new facts or trends.

Business Intelligence (BI), also known as KDD (Knowledge Data Discovery),
technology is applied to suitably related information from different databases
to discover new facts, new relationships, or previously unknown trends. Data

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



310 Shimizu, de Carvalho and Laurindo

mining techniques are used to seek out and discover new relationships and
tendencies (Fayyadetal., 1996; Mena, 1999).

While a DSS is amean to refine the existing information and data searching for
refined or optimized results, a Bl or KDD is a technology used to explore the
data files searching for new knowledge (new information or new relationships
hidden inside the database).

Thisnew type of tool to support decision making is developed due to two main
reasons: the pressure to increase the company’s competitiveness and the desire
to take advantage ofthe investments already made in information technology.
The search for these objectives is made by organizing data warehouses, which
are new data deposits, suitably joined with the existing database to explore the
benefits offered by Data Mining technology.

The procedures for transforming existing data into new information which
makes it possible to form anew step of decision making are illustrated in Figures
12.6.

Some terms and definitions used ina Bl environment according to IBM (1999),
Witten and Frank (2000), and Mena (1999) are:

Business Intelligence

provides a route to obtain new knowledge needed to make impor-
tant decision in the organization.

Datawarehouse

is a collection of integrated, dynamic, nonvolatile subject-oriented
data to support managerial decision making; or a warehouse of

Figure 12.6. Data, information and decision (adapted from IBM, 1999)

Observe Data Analyze Information Integrate Files Provide Knowledge
Queries Analysis Data -warehouse Data Mining

DATA <:| INFORMATION <:| NEW DECISION
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data, collected from several sources, inside and outside the orga-
nization, which is available to end users to be used in the context
of the organization.

Data Mart

is a smaller version of a data-warehouse, containing data related
to a certain functional area of the company.

Data Mining

is the process of extracting valid, unknown and wide ranging data
from a data-warehouse, making it possible to organize new deci-
sion-making processes.

Some typical questions that can be answered through data mining are:

a.  “Who are my most important clients and what are their buying habits or

behaviors?”

b. “How shouldI optimize my store layout to increase profit?”

“What is the composition ofproducts in the market basket or market cart

preferred by a certain type of client?”

d. “Whocommits fraud and how canIrecognize it?”

Mainbusiness drivers for the application of date mining are:

a. Saturated markets where it is difficult to find the right clients for the

company’s product or the right product for its clients;

b. Imprecise borders ofindustrial activities, since we can find the industry
frombranch A (automotive, aviation, etc.) acting in branch B (services,
tourism) or C (foods, soft drinks) due to the occurrence ofacquisitions or

mergers of companies;

c. Lackofaclear definitionto detect the type of client that the company or

the competing company would like to serve;

d. Rapid expansion ofalternative marketing channels, suchas e-business;

and
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e. Competitive market which requires a variety ofproducts with a shorter life
cycle.

Advantages ofusing data mining are:

+  withtheaid ofadequate software and a sufficient number of parameters
to guide the investigation, the computer does allthe work;

* the computer is not influenced by preconceived user notions about
possible relationships existing in the examined database. The computer
can discover unexpected relationships, some of which can be of great
utility.

Some disadvantages ofdata mining are:

* theexploratorysearch throughmany gigabytes or terabytes of data can be
aheavyload for even the most powerful (and most expensive) computers.
Thus, an attempt to apply data mining is not recommended for small
computers, except in very specific cases;

* in general an enormous number of irrelevant relationships are found,
compared to the modest amount of “useful” information;

* itisnoteasyto identify a usefulrelationship among the mass of irrelevant
relationships, since it isnot easyto gauge the utility of data or relationships.

The mainareas ofapplication for data mining are listed in Table 12.3.

Table 12.3. Data mining application areas (adapted from IBM, 1999)

Marketing Risk Analysis Production Management
Target Marking Customer Retention Inventory Analysis
Market Basket Analysis Churn Attrition Analysis (*) Lay-out design

Cross Selling Service Fraud Demand Forecasting
Web Usage analysis Business Scorecard (**)
(*)  Churn model predicts which customers are likely to leave in the near future

(**) Balanced Score Card (Kaplan & Norton, 1992) or Six Sigma
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Market Basket Analysis:
Mining Association Rules

The term “market basket analysis,” used to designate the algorithmto find new
associationrules, has its origin in the problem classifying customers according
to the contents of their market basket or cart.

A Medical Exam Data Set

Let’s analyze a set of data of Table 12.4, corresponding to the results of 14
medical exams reporting the occurrence or nonoccurrence ofa certain disease.
The data are fictitious and serve only to illustrate the application ofthe data-

Table 12.4. A medical examination dataset (adapted from Witten &
Frank, 2000)

ATTRIBUTES

Number Sex Age Weight Fat Cholesterol ~ Disease
1 male 25orless 110~170 normal normal no

2 male 25 or less 110~170  normal high no

3 male 25 orless 110~170 high normal yes
4 male 25orless 170 or more high normal no

5 male 25 ~45 110 orless  high high yes
6 male 25 ~45 110~170  normal  normal no
7 male 45 or more 110 orless high high yes
8 male 45ormore 170 ormore normal normal yes
9 female 25 orless 110 orless  high normal no
10 female 25 or less 170 or more normal high yes
11 female 25 ~45 110 or less high normal no
12 female 25 ~45 170 or more normal high yes
13 female 45 ormore 110~170 high high yes
14 female 45 ormore 170 or more normal normal no
Age: in years; Weight: in pounds
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mining technique. The calculation of the numerical results is based on THE
WEATHER PROBLEM application presented by Witten and Frank (2000).

Item Sets

The two-items set (sex = male, age =25 or less) appears inside rules 1, 2, 3
and 4, and then its number of occurrences is 4. Other two-item sets are:

(male, 25 ~45) occurring twice, (female , weight = 170 or more)
occurring 3 times, and so on.

Other examples of item sets are:

Three- items sets

(male, 25 or less, 110 ~170 pounds) occurs 3 times, while

(female, 25 or less, 110 pounds or less) occurs only once.

Four-items sets

(sex = male, age = 25 or less, weight = 110 ~170, cholesterol =
normal) occurs twice, and

(sex =female, fat = high, cholesterol =normal, disease =no) occurs
twice.

Five-items sets

(male, 25 years orless, 110 ~170 pounds, fat =normal, disease =no);
(male, 110 pounds or less, fat=high, cholesterol =high, disease =yes);

(female, 170 pounds or more, fat=normal, cholesterol =high, disease
=yes); and

Copyright © 2006, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



Decision Based On Organizational Knowledge, Decision Support Systems 315

(45 years or more, 110~170 pounds, fat = high, cholesterol =high,
disease =yes) occur twice each.

Generating Association Rules and their Accuracy

The second step ofthe data-mining technique asks us to generate association
rules and calculate the corresponding accuracy index. For example, the four-
items set

(male, 25 years or less, 110 ~170 pounds, fat =normal, disease =no)
occurs twice and leads to the following potential rules:

The one-termantecedent rule:

“if (sex =male) then (age =25 years or less and weight=110~ 170
pounds and fat = normal and disease = no),

has the antecedent (sex =male) observed in 8 rules ofthe dataset, then
accuracy of this rule is 2/8 or 25%;

The two-terms antecedent rule:

“if (sex = male and age = 25 years or less) then (weight=110~170
pounds and fat = normal and disease = no),

has the antecedent (sex = male and age =25 years or less) observed
in4 rules ofthe data set, then theaccuracy will increase to 2/4 or 50%,
and inthe rule

The three-terms antecedent rule:

“if (sex = male and age = 25 years or less and weight = 110 ~170
pounds) then (fat = normal and disease = no)

has the antecedent (sex =male and age =25 years or less and weight
=110 ~170 pounds) observed in 3 rules of the data set, then the
accuracy is 2/3 or 66.7%.
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Table 12.5. Characteristics of MIS, DSS, ES and KDD (adapted from
Turban & Aronson, 1998, IBM, 1999; Mallach, 2000)

Features MIS DSS ES KDD
Type of problem Structured Semi Structured Non Structured Non Structured
Integrated
Finality Efficiency Efficacy Specific Exploration
Refinement
Time Horizon Past and Present | Present and Future | Present Future
Objective Information Decision Inference Knowledge
acquisition
Cost Medium High Medium or High
High
Applications Inventory Integrated Diagnosis Market Basket
Accounting Decision Training Analysis
Forecast

A computer programmust be used to generate all the potential rules and obtain
their levels of accuracy. It seems clear that only decision rules with 100%
accuracy should be used to form new decisionrules, but lower level accuracy
ofpotentialrules is a challenge to proceed with the data-mining process. In this
example, due to the small size of the dataset, it is difficult to generate a new
decision rule with 100% accuracy. However inthe Weather Problem data set
presented by Witten and Frank (2000), it is possible to find 58 association
rules with 100% accuracy.

Comparing MIS, DSS, ES, and KDD

The main features that distinguisha MIS (Management Information System), a
DSS (Decision Support System), an ES (Expert System), and a KDD
(Knowledge Data Discovery system ) are presented in Table 12.5 ( Turban &
Aronson, 1998; Mallach, 2000; Maggiolini, 1981;Li& Ye, 1999; Berry &
Linoft, 2000).
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Case Study: Strategy and
Decisions in Perspective

Case — Using the DSS Forecasting Software Package

Sam Fordson, president of AAA Corporation was meeting with George
Springfield, vice president ofoperations, to discuss the upcoming budgeting
cycle. George said, “Sam, I’'m tired of operations being forced to change
forecast every month. Every fall just before budgeting time, the marketing
people make their annual sales forecast, which, as you know, is updated
monthly. I cantell you that this forecast is merely a composite ofall the ‘wish
list” submitted by the marketing people. After the marketing vice president
receives these forecasts, he simply adds them and adjusts the results to the
situation. I think these procedures for forecasting are too crude, and something
must be done about them.”

Samreplied, “Well George, as you know, the market is very dynamic in our
business and the marketing vice president tries to stay in close touch with the
market. But ifyou have a better approach to forecasting our monthly demand,
we’ll be happyto giveit try.”

George reminded him that the Information Technology people recommend
stronglythe use software packages ofthe corporation’s DSS. The use ofthe
packages can be made at no additional cost and providing immediate response
to standard questions formulated through the SQL (Structured Query Lan-
guage) available in the DSS. Forecasting Package and Statistical Analysis
Package are the two most common packages used in business decisions.
George continued, “Perhaps we should test these packages to assist us in
planning the short-termand annual budgets.”

At this point, Peter Song, the marketing vice-president, walked into the office,
and Samand George explained the entire situationto him. Peter said, “I’'m very
skeptical that a computer can be used to replace the marketing judgment that
we’ve spent years developing. How can computer methods do efficient
demand forecasting when so many factorsare involved?”

George reminded him that the IT people had warned that the forecasting
package is formed by different quantitative and qualitative methods, and the
selection ofthe most appropriate method or combination of methods, besides
the technical or mathematical problems involved, requires decisions involving
the interest of more than one manager.
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George and Peter agreed to develop a forecasting model using all available
historical data except those for the past year. This model would then be used
to forecast demand for the past year, and the results would be compared to
actual demand. All three managers agreed to meet again when the model was
complete to review the results of the test and only then decide to use the results
ofthe forecast for the short-termand annual budget planning.

Source: Based on Schroeder (1985).

Conclusions

The search for new knowledge, inside and outside the organization, exploring
databases, reports, organizational history, patents, professional experience,
etc., is part of the search for organization knowledge. The search for organi-
zationalknowledge depends on the availability ofan efficient computer system.

Anorganization’s strategic planning is traditionally based mostly on market
analysis and financial planning. Factors such as indirect costs, customer
satisfaction or preference, usually are not considered in the organization’s
decision strategy due to the difficulty to determine the appropriate information
indicator and range. New software technologies such as the Decision Support
Systems (DSS) and Knowledge Data Discovery (KDD) have been devel-
oped as an effort to obtain new knowledge to support decisions in the
organization.

The DSS is an important support for strategic decision making, through
sensibility analysis, known as “what —if?” questions, which allow the examina-
tionofnew decision alternatives.

Data-mining techniques used inside the KDD environment utilize traditional
statistical and operations research techniques to extract new knowledge, and
new techniques such as Market Basket Analysis to discover new decisionrules.
The use of advanced software technologies such as DSS or KDD should
provide important advances in the strategic decision making in the organization.
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Questions for Discussion and Reflection

1.  Whatis a DSS? and a KDD?

2. Whatis a DSS (or KDD) used for?

3. What are the main features ofa DSS (or a KDD)?

4.  What are the main differences ofa DSS or aKDD inrelation to MIS and
ES systems?

5. Whatistherole of “what-if?”” questions? Give examples.

What arethe roles ofdatamining techniques? Give examples.

Considering the case in the sectiontitled Using the DSS Forecasting Software
Package, answer the following questions:

*  Whatarethe maintypes of forecasting methods? What are the differences
between quantitative and qualitative forecasting methods?

*  What are the reasons to use a time-series forecasting method? What are
the problems involving time-series forecasting methods?

*  Areforecasting data used by the operations department the same ones
used by the marketing department or by the budget planning department?
Comment on the difference ofdata types.

Exercises

1. Explainthe differences between refinement and exploration of knowl-
edge. Give examples.

2. Generate associationrules and calculate accuracy indexes using the five-
items sets extracted from the Medical Examination data set.
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Chapter XIII

Group Decision
And Negotiation
In Strategic-Decision-
Making

Introduction

In the previous chapters, decisions models have been modeled based on the
economic point of view ofthe problem expressed mainly through quantitative
values and, in some cases by qualitative representation. The economic per-
spective draws unique coherence from economic assumptions of rational
behavior and it draws predictive power from strongly valid rules ofinfluence
that employ mathematical or logical operators. Because the decision must be
expressed in a way that is compatible with the rules of inference, great
simplicity, and structure are required. In strategic decision making problems
great effort has beendirected toward relaxing the mathematical constraints,
while retaining the economic — logic inference.

Another important aspect to be considered is that in both theoretical and
practical decision-making models, fixed numbers of decision alternatives or
prefixed value of parameters have been considered. The major inputs to the
analysis of an econometric model of decision-making process are subjective
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probabilities, utility values, and decision tree structures. Individuals may differ
intheir subjective value of probabilities, their utilities of outcomes or in their
perceptions ofthe subsequent actions available. Strategic decision problems
involve not only one person’s opinion but involve a group of individuals
belonging to different classes and levels of interests inside and outside the
organization. No longer is the problem concerned with the selection of the
preferred alternative of one person. The analysis must be extended for a group
ofdecision-makers, each one exhibiting a certain preference structure, per-
ceiving different consequences, and corresponding to adiverse set of interest
and responsibility. In some cases, depending on the number of persons
involved as well as on the nature of the decision problem (for instance,
promoting or hiring persons or, electing the president) it will be necessary to
adopt a voting system.

How candifferent groups ofindividual affect a decision-making process? In
this chapter, we consider some behavioral aspects ofindividuals and group of
individuals that may affect a decision-making process.

Behavioral perspectives of competitive decision-making are neither as well
articulated nor as complete as those of economic view. In behavioral views
cognitive limitations and the use of mental effort are emphasized. In contrast to
therational approach ofthe economic frame, the behavioral views acknowl-
edge that players may adopt different kind ofrationality.

Individual and Group
Behavioral Models

Behavioral theory, adopted by the social sciences, reminds us that competition
which occurs in practice does not take into account just systematic and logical
decisions about wins and losses. The behavioral perspective examines which
attitude an administrator or a business assumes when faced with a given
situation. It isa way of explaining how the decision alternatives were selected
to formulate the strategy. It also works to minimize the influence of the
subjective determination of the qualitative and quantitative values of the
parameters involved.

In general, strategic decision-making is a procedure for making decisions
working against some competitor or against the state ofnature. The states of
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nature or the scenarios that can occur involve risk or uncertainties with regard
to market behavior, climatic influences, available capital, etc. A company
should have knowledge about the possible scenarios and the risks built into
these scenarios and choose a decision alternative.

A competitive situation, or one of conflict, occurs when the result of a
decision s influenced by decisions made by other participants. Game theory,
formulated by Von Neumann and Morgenstern (1944), analyzes decisions
made where conflict exists. Game theory examines actions and reactions to the
existing alternatives in order to analyze and plan a competitive strategy. It
allows the administrator to analyze the systematic mode of wins and losses
resulting from a given action, as well as the possible wins and losses of the
competitor.

Administrators’ behavior often does not rigorously obey the principles of game
theory. This stance could bring about beneficial results in some cases. Experi-
mental studies reporting onsituations, where a player, withno knowledge of
game theory or behavioral theory, plays against an adversary, are related by
Dayand others (1997). To illustrate the complexity of the behavioral perspec-
tive we show an extension ofthe Prisoner’s Dilemma game, called the Social
Dilemma game by Raiffa (2002).

The Prisoner’s Dilemma Game

In atwo persons non-zero sum game between two people, gain f(i,j) =a, of
player 1 and gainf, (i,j) = b, of player 2 are different when player 1 chooses
strategyiand player 2 chooses strategyj. Inthis case, the sum of the gains a,
+b, is different from de zero.

The value of the game is defined by the equilibrium point or saddle point, which
isthe point (i*, j*) which satisfies the equalities:

f (i*, j*) = Max_f, (i, j*) and
f, (i*, j*) = Max f, (i*, )).

The point ofequilibriumis the point (i*, j*) which provides the greatest gain for
player 1 as wellas player 2, and is the most convenient point of gain for both
players. Note that, if one ofthe players moves away fromthis point, while the
adversary remains at this point, this player’s gainis diminished. However, this
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does not always occur as we can see in the problem known as the Prisoner’s
Dilemma.

The Game

Two prisoners who are accused of the same crime are kept in separate cells and
are being interrogated separately by the police.

If both prisoners confess to the crime, both will be sentenced to 10
years in prison.

If neither of the two prisoners confesses, the police, using circum-
stantial evidence can only sentence themto 2 years.

Ifjust one of the prisoners confesses, this prisoner will receive, as a
reward, a light sentence of one year in prisonand the other, who did not
confess, will be sentenced to 12 years in prison.

Since the years in prison are penalties (and not gains), they are represented by
negative values and we can determine the equilibrium point ofthe game.

Prisoner A /Prisoner B Not confess Confess Maxiof A
Not confess (2,-2) (-12,-1) -2
Confess (-1,-12) (-10,-10) -1*
Max j for Player 2 -2 -1 *

This example is a game between two persons with different gains (two person
nonzero sum game). The following observations can be made. The equilibrium
point, which theoretically would be the best decision for both prisoners,
corresponds to the decision (Confess, Confess) with a penalty of (-10,-10)
marked with asterisks (*).

Nevertheless, the best decision (lighter penalties) for both prisoners would be
(not confess, not confess) with penalties (-2,-2), that is, 2 years in prison for
each.
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This example shows that the best solution is not always obtained through a
mathematical principle ofthe equilibrium point type and that it is preferable to
choose a decision where there is A SATISFACTORY AGREEMENT BE-
TWEEN THE TWO PARTIES.

The Social Dilemma Game

This game, adapted from Raiffa (2002), is a generalization for N-persons, of
the Prisoners’ Dilemma game, where each participant can take one of two
actions: Cooperate (C) or Not Cooperate (NC). The rules ofthe game are:

» the gameisplayed only once;
* notypeofcommunication is permitted among the players;

* theaction (Cor NC)takenbyeach participant is knownonly to the game
instructor. The instructor communicates to the participants only the total
number of actions C and NC;

» the gains (in dollars) are: each NC players wins $(X = a value that
depends on the number of Cs) and each C players wins $ (Y = number
of Cs less 0.3x N).

For example, in the case of N = 100 persons, suppose that the number of Cs
is 20. Each of the 20 C players loses $ (20 — 0.3x 100) or $ (-10), paying a
total amount of $200 which will be distributed among the 80 NC players. The
parameter 0.30 can be adjusted by the instructor. The C players generate the
capital to be divided among all.

Now let’s allow reserved communication among the competitors (private
choice) before the game. The number of C or NC will depend on the private
communications. Nevertheless, ifthe communication is done in an open mode
(public choice), and each player knows who is C or NC, then the number of
C’sshould increase.

This game can be illustrated like a problem of birth control among the
population. Each family decides how many children it will put in the world. What
is the perspective for these children to have good quality oflife? Should one
family have many children? How about the others families? What is the size of
populationthat planet Earth canadequately sustain? The game indicates the
need for negotiation among the participants, and that many questions remain
unanswered.
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Methodologies Used in
Group-Decision-Making

Organizations make decisions ina group, due mainly to two reasons (Mallach,
2000):

» taskrelated reasons: have to do with functional demands and techniques
which make it impossible for a single person to make a decision; and

*  organizationalreasons: which demand that certain individuals participate
inthe decision making process due to the functional, structural and legal
organization ofthe company.

Involving lots of people in the decision making process provides a greater basis
ofexperience, knowledge, and creative insights. It is intuitively reasonable that
the chances of overlooking possible events and possible courses of actions are
diminished in group-decision-making. The synergy ofindividuals may make the
overall quality of the group decisions greater than the sum of parts. The
creations ofjuries, panels and cabinets as ways ofreaching decisions can be
seen to be based on this promise.

However, if the opinion and values of individuals differ, how should the
differences be resolved? Difference of opinion may inhibit the expression of
critical ideas, resulting in an incomplete survey of alternative courses of action
or choices. Techniques to enhance group’s creative potential and interaction
such as Delphi, SODA (Strategic Options Development and Analysis), and
even the brainstorming process are widely used.

The main difference of a group activity from an individual activity is the
opportunity for interaction among the group members, which enriches the
discussion and the analysis of the problem and provides a more objective
choice ofalternatives to resolve the problem. Today, the richness deriving from
interaction can be obtained in various ways, since we have gotten beyond the
phase ofmeetingaround atable or telephone consultations and conventional
mail, and we have the technology of e-mail, audio, and video conferencing.
Consultations, information surveys, mergers, and big business deals can take
place by means of group decisions withno need for the parties to be physically
present at the same place.
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Some of the well-known group-decision methods are: (Warfield, 1976;
Poulton, 1994):

e brainstorming,

*  Q-sortmethod,

*  Delphimethod,

*  NGT—Nominal Group Technique,

*  SODA —Strategic Options Development and Analysis, and

*  GDSS - electronic meetings via video conferencing and e-mail using
Work Flow system.

Brainstorming

Brainstorming is ameeting held to extend the discussion ofa given problem
stimulating the creativity and the discovery of new solutions ornew directions
to the problem. The informal type of discussion helps greater participation of
the members ofthe group but a good control ofthe discussion as well as the
documentation ofimportant facts and results are essential.

Q-SORT

Q-SORT is a group decision process where each participant structures the
decision problem, sorting a set of declarations according to his or her
preference. Each participant receives aset ofcards containing the declarations
about the problem. A scaling measure is used to guide the sorting process of
the declarations. The main advantage ofthis procedure is that it canbe repeated
many times using different sorting criteria for the problem.

Delphi

Delphiis known asa methodologyuseful to generate, clarify, structure, and
organize aset ofideas. The methodology collects and evaluates information or
expert’s opinion with respect to a main subject. It is not allowed for persons
of'the group to maintain communication among them. A supervisory team
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selectsa group of 30 to 100 experts giving to each expert a questionnaire based
on the most significant answers received, the supervisory teamprepares anew
questionnaire to be distributed among the same or a new group of experts. The
process continues until the supervisory team evaluates that a significant and
structured set ofanswers has beenreceived to solve the problem.

Main characteristics of this method, based on description presented by
Goicoecheactal. (1982), are:

* themethod canbeapplied to small or large groups;

+ face-to-face contact is not necessary, and in many cases not recom-
mended;

* reliesonwrittenresponses;
+  respondents canbe at different locations;
*  maytake more than 6 weeks to complete the decision process;

»  group decision is made through aggregation of individual judgments,
usually after three or more rounds of distribution and analysis of question-
naires.

The execution of Delphiis made through the following sequential steps:

1. Develop the Delphi question that must be clearly and comprehensively
formulated, reflecting the objective of the problemto be solved.

2. Select and contact participants that will be interested in the problem being
examined, and with minimum level of expertise necessary to deal with the
problem.

3. Selecta group ofrespondents among the participants contacted in step
2. Suggested number ofthe sample group is 30 persons, but it canbe more
or less than 30 persons, depending on the problem to be analyzed.

4. Develop questionnaire number 1 and test. The purpose ofthis question-
naire is to identify issues. This questionnaire should be tested on a small
sample of persons that are not part of the respondents. After the test, the
questionnaire is sent to the respondents.

5. Analysis ofthe questionnaire number 1. A decision-making staffprepares
a concise list ofitems identified in the answers of questionnaire 1,and a
summary of comments made bythe respondents.
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6. Develop questionnaire number 2 and test. This questionnaire asks for
comments expressing agreement, disagreement or new questions about
the summary list prepared in Step 5 and sent to the respondents.
Respondents are asked to rank the issues of the list according to the level
ofimportance.

7.  Analysis ofquestionnaire number 2. The staff prepares a summary of the
comments and counts the number of votes according to the rank attributed
to eachitem ofthe questionnaire number 2.

8./9. Develop questionnaire number 3 asking to do comments about the votes
received by each item, and give a final vote for the items presented.

10. The staffprepares a final report that must contain: the purpose of the
decision, all the intermediate results, and the final decision based onthe
aggregation ofindividual votes collected instep 9.

The final report should be discussed and approved by a representative
committee formed by members of respondent groups. For purposes of
feedback and closure, participants should be given a copy of the final report.

NGT

NGT-Nominal Group Technique is a technique similar to Delphi, used for
more complex problems to be solved by a small group of persons through face-
to-face contact. NGT usually canbe donein 1 to 2 hours, whereas Delphi may
take 6 or more weeks to complete.

Steps to conduct this technique are:

1. Leader gives each participant (5 to 9 persons) a written copy of the
questionor problembeing considered.

2. Participants write their own idea or answer to the question or problem
presented.

3. Theresults of group thinking are presented, recording eachidea ona flip
chart to avoid duplication. The leader may merge similar ideas forming a
new idea, with the agreement ofthe group. Discussions are not permitted
during this step.
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Eachidea written on the flip chart is sequentially presented and discussed.

5. Preliminary vote ofitemimportance isrequested. Individual judgments of
each idea are expressed by a numerical ranking system and an average
value ofthe group preference for eachidea will be defined. This average
value serves to express the mathematical evidence of the increase or
decrease ofa group’s preference.

New discussions and new voting are permitted.

Fmal vote.

Duringthe step 3 and 4, the leader passes out 5 to 9 cards to each individual.
Eachindividualis thenasked to make a priority list containing a list of5 to 9 most
important items. Evidence indicates that individuals can accurately rank items
oflists ofthis size.

Strategic Options Development and Analysis (SODA)

SODA is a methodology oriented to structure a complex problem with the
support of a reduced number of persons. The basic tools used are: the
cognitive map that helps to identify the objectives of the problem, the key-
ideasthat directs the decision process, and the actionsto be takento solve the
problem. Aninteractive software called COPE-Cognitive Policy Evaluation
isusedto give support to the decision process.

GDSS

Group Decision Support Systemor GDSS is a system whose design, structure,
and utilization reflect the manner in which members of a group interact to
choose an alternative of decision. The system should have technological
support for communication, file sharing, modeling activities in group, aggregat-
ing individual perspectives to form a group perspective, and other facilities that
permit interaction within the group. The GDSS can encompass all the sectors
of an organization or only certain activity sectors, with the possibility of
expanding the participation ofindividuals according to the functionallevel of the
sectors involved. The GDSS is programmed to accept appropriate input data,
to analyze the objectives (such as productivity, profitability, etc.) and to
provide solutionsto the selected problems, generating the appropriate reports.
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GDSS may be concerned with the problem of communication media richness.
Mediarichness is defined as the potential information-carrying capacityofa
data-transmission medium. Different types of media, differing in their richness,
may be appropriate for different types of tasks. For instance, according to
Mallach (2000), face-to-face contact is the highest ranked mediumin richness,
followed byvideo conference, audio conference, real-time electronic chat, and
finally, electronic mail. Electronic mail is ranked as the medium with lowest
richness. Inthe face-to-face contact, GDSS must consider that participants
should be in the same place and they should work at the same time. In the
case of a video, audio conference as well as real-time electronic chat,
participants may be in different places but they should work at the same time.
Using electronic mail, participants may be in different places doing work at
different times.

Authors (Mallach, 2000; and Turban & Aronson, 1998 ) report the following
three general types of GDSS:

*  Communication Management System: provides communication flows
bymeans offacilities to store and exchange messages. Common examples
ofthis type of systemare the electronic mail packages.

*  Content Management Systems: provides automatic routing of mes-
sagesaccording to the contents in a standardized way.

*  Process Management Systems: provides important aid in both indi-
vidual and group decision making process controlling: the pattern, con-
tents, timing, and flow of the information exchange. Control of patternand
contents ofthe message can be made by forms represented by different
types ofdocuments. Control of timing and flow can be made by a script
that defines the routing ofthe form. A Work Flow system, considered as
an “intelligent electronic mail” is an example of this type of GDSS.

These different types of GDSS can be used to manage differences of opinion,
focus on the goal of the strategic decision, control the time factor, lead to
objective analysis and judgments. The following Case Study One serves to
illustrate the application of group-decision-making methods.
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Decisions that Depend on the
Behavior of Persons

Decision models suppose that the decision maker resolves a problem by
choosing the best alternative in terms of gain or profit. In Decision Analysis
Theoryand Game Theory this aspect isrigorously obeyed, even though in the
majority of cases the formulated alternatives are simplified or condensed
versions ofthe possible states ofnature. Inreal-life problems, we also need to
take into considerationthe behavior of the individuals or organizations involved
inthe decision. Several authors (Cohenetal., 1972; Takahashi, 1997) present
their research results involving the problem ofbehavior in decisions. We can
classify decision problems according to the behavior of persons or organization
as:

a. Decision for the Complete Resolution of the Problem. A decision s
made to choose one of the possible alternatives, which proposes to
resolve the problem completely. All decisionmodels from Game Theory
and Decision Analysis pertain to this category.

b. Decision by Oversight. Inthis case, the decision is made ina superficial
or negligent way without any criteria for analyzing the problem. As an
example, we cite the case of hiring someone without examining their
resume, or without having themtested or submitted to any training.

c. Decision by Flight. Encompasses problems approved (or abandoned)
due to difficulty in appropriately appreciating and resolving them, since
they involve conflicts ofiinterest, lack ofobjectives, lack ofinterest, lack
oftime, etc. Theadoption ofchanges suggested by ananonymous letter
could serve as an example for this type of decision.

These three types of situations can be represented by the garbage can model
shown inthe section titled Garbage Can Model.

Garbage Can Model

The garbage canmodel proposed by Cohenet al. (1972) pictures the problem
ofdecision-making as enormous garbage can where problems to be resolved
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are put. Well-structured problems or those with a higher priority are resolved
andtaken out ofthe can. The other problems are taken out after a superficial
examination or are taken out of the can because they are taking up space. Many
neglected problems remain on the bottomofthe garbage can, which requires
theperiodic emptying.

The garbage can model is made up ofthe following elements:

1. Decision Mechanism: is a structure or instance for decidinga problem,
spending a certain amount of ENERGY, according to the difficulty or
interest inresolving this problem. Examples: decision making meetings,
hiring committees, committees for firing or promoting employees, parlia-
ment, congresses, etc.;

2. Participants: are people or organizations that are part ofthe decision-
making mechanism and spend a certain amount of ENERGY (time,
knowledge, money) to try to resolve a problem,;

3. Problems: are proposals presented to the decision mechanism;

Solution to the Problem: decision alternatives chosen for each problem.

The occurrence of oversight or flight-type decisions can be linked to the greater
or lesser importance or priority attributed to aproblem. These decisions may
occur due to the existence ofthe phenomenon called organizational anarchy.

According to Cohen et al., organizational anarchy may be the result of the
existence of many problems which are difficult to describe in a precise way.
Somereasons for the existence of organizational anarchy are:

1. decisionparticipants lack clarity in defining and selecting problems;

2.  difficultyin describing and applying a technology or former experience to
the solution of the similar problem;

3. existence of multiple restrictions or conditions imposed on the problem
whichdisperse decision maker’s attention;

4. irregular, sporadic, or inadequate participation of persons or group of
personsso that the level of energyavailable to resolve problems is uneven.

Organizational anarchy can be found, for instance, in some university (or some
public agency) where:
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Table 13.1. Some rate of occurrence of decisions of the oversight or flight
type, in different positions and age groups (% and total number of
persons) (adapted from Takahashi, 1997)

POSITION/ Head of Head of Supervisor/ Regular
AGE division department manager employees

20~24 years 47.3% (55)

25~29 73.7 %(19) |65.5% (142)

30~34 87.0(23) | 758 (66) | 65.3(75)

35~39 82.5(57) | 60.7(61) | 69.6(23)

40~44 724 (29) | 68.6(51) | 58.8(51) | 73.9 (23)

45-49 31.8 (22) | 50.0(26) | 50.0 (42)

50~54 643 (14) | 75.0(16) | 37.0(27)

55~ 50.0 (10)

1. Severaldecision-making organisms (schools, departments, committees,
projects, etc.) are created and their problems are thrown inthe garbage
canrepresented by the university.

2.  Themethods employed (such asteaching, research, evaluation methods,
etc.) provide uncertain results for the development ofthe university.

3. Professors, students, employees or community representatives partici-
pate in an irregular fashion in the decision making organisms of the
university.

Table 13.1 presents the partial result of a research to evaluate the number of
persons (according to position and age group) that have had experience in
adopting a decision ofthis type (flight or oversight).

According to this research, high rates of decision by oversight or flight are
observed in the first age intervals for heads of division, department, and
supervisor/managers groups. Inside regular employees, the rate of decision by
flight or oversight increases according to the age interval. Answers from groups
with less than 10 persons were discarded.

The Impact of Psychological Types

In the behavioral model of decision making, it is important to consider the
behavior of each person or group of persons regarding the psychological
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preference ofeach person. The Swiss psychologist Carl Gustav Jung (1975-
1961) created and developed atheory of psychological types in anattempt to
explain the apparent differences existing in people’s behavior. Jung stated that
he began to construct his theory when he perceived the differences of
conception and behavior between him and his colleagues in analyzing the same
problem, and also observing the behavior of patients and other people. Jung’s
theory is based on the supposition that differences among individuals are
caused by the different ways that people use their minds. Inusing the mind, a
person becomes involved with the following mental activities:

«  PERCEPTION: contact with events or collecting information without
concerning oneselfwith its organization or purpose, and

+  JUDGMENT: information is “received” via a process of organizing,
planning, and analysis to draw a conclusion.

For Jung, these two activities constitute the innate preferences of individuals
who prefer one ofthe two activities.

The process of PERCEPTION can be affected in two distinct and opposite
ways:

. SENSING: when attention is directed to what can be observed or what
1sreal, and

*  INTUITING: when perceiving the relationships among events, persons,
orideas, observing what is behind them.

The process of JUDGING can take place in two distinct ways:

+  THINKING: takesthe prosand cons into considerationto tryto come
to a conclusion in a logical manner, but can neglect some existing
relationships among persons, or

*  FEELING: takes sentimental values into consideration and can neglect
logicalthinking.
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Jung believed that these four processes of using the mind can be applied to
events from the outside as well as the interior world, and thus added the
following types:

«  EXTROVERTS: individuals who direct their thinking and energy to
events from the world outside, acting and reacting withit, or

« INTROVERTS: those who receive information fromthe outside, as well
as the interior world, through contemplation and reflection, keeping this
information inside themselves.

Each ofthese psychological types affects a person’s behavior inmany areas,
including decision-making.

The MBTI method (Myers-Briggs Type Inventory, ® trademark of Consulting
Psychologists PressInc.), developed by Briggs and Briggs-Myers determines
the personality type based on combination of these eight basic personality

types.

Table 13.2 is asummary ofthe decision techniques preferred by each of these
basic personality types (adapted fromMallach, 2000).

Table 13.2. Basic personality types and some preferred decision-making
techniques (adapted from Mallach, 2000)

Type Preferred Techniques

Extrovert Brainstorming in group
Evaluating scenarios or actions

Introvert Brainstorming privately

Sensing Share values and ideas
Many factors are considered

Intuitive Deductive reasoning
Use of images

Thinking Classify and categorize

Task analysis using graphs, trees or networks
Feeling Listen to other’s values
Judging Evaluation using comparisons

Select a solution

Perceiving Use different or contradictory statements
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Negotiation Model

The combinationofthe economic perspective of game theory with the behav-
ioral perspective of group-decision-making seems to lead to a complex
decision. Examining the strengths and weaknesses ofthe two decision perspec-
tives, one sees that problems related to interaction among competitors did not
merit due attention.

Groups of persons have to recognize that they are in a dispute to choose a
decisionalternative based on allocating finite resources and that this dispute
needs to beresolved bynegotiation. Negotiation can be about just one specific
item (such as the sale price ofa product) or, it caninvolve several items (such
as positions, salaries, the number ofhires, etc.) Factors such as the place of
the negotiations, number of participants, time available, etc., can vary and
influence the results of every negotiation.

A third perspective, represented by the perspective of co-evolution by Day et
al. (1997), and by negotiation model of Raiffa (2002) (see the Social dilemma
game presented in this chapter), allows one to predict the interactions among
participants, which leads to amore balanced adaptation ofthe competition.

This third perspective permits the creation ofa model where the player does not
compete necessarily against a hypothetical or logically declared adversary.
Participants in this game act as members of an organism where mutual
rationality co-exists and all manage to survive and evolve within a limited and
adverse environment. The perspective of co-evolution and the negotiation
model are concepts formulated, inanindependent way, by Day & others and
by Raiffa.

Co-evolution is a concept based in evolutionary biology which is used in
connected systems, such as the effect ofa virus on living beings, the genetic
system, etc. The co-evolution or negotiation model can be considered a
perspective to view business as a type of systemin evolution, where the result
ofone action can affect other results and all the results can co-evolve.

The economic perspective of win or loss of game theory, as well as the
behavioral perspective shows us that by considering just one of these perspec-
tives, certain basic knowledge can remain hidden. The third perspective can
remove or clarify these obscure components. Table 13.3 lists the characteris-
tics and relationship ofthese three perspectives.

Case Study Two illustrates the needs for negotiation among different depart-
ments concerning enterprise’s planning and budgeting.
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Table 13.3. Some features and relationships of three perspectives
considered in strategic-decision-making (adapted from Day et al., 1997)

E ic Perspective

Behavioral Perspective

Co-evolution Perspective

Rationality of participants

Participants act with limited
knowledge

Actions are interdependent

Use of mathematical models

Requires mental effort

Adaptation to new conditions

Decision with full and sufficient
information

Considers social goals and
benefits

Considers interactions

Has predictive capacity

Has predictive capacity

Negotiated results

Uses strong logical inference

Uses weak rules of inference

Uses negotiation

Learning by adaptive models

Learning occurs over time

Learning occurs through

negotiation

The General Multi-Objective and
Multiple-Decision Problem

A general, multi-objective, and multiple-decision-making problemintroduces
a great deal of complexity incomparison with a single decision maker in which
the problem is concerned with the selection of a most preferred alternative by
this decisionmaker. There exists a growing interest in group-decision-making,
but the set of several factors and situations contributes to illustrate the
difficulties to develop a model suitable for most significant real-world applica-
tions.

A formal model of the general multi-objective and multi-decision problem
presented by Goicoechea & others (1982), isuseful to visualize some of these
difficulties.

LetA={aa,...,a }representasetof feasible alternatives available to a
group of N persons represented by i, (i=1, 2, ..., N). Letx= { x, x,, ...,
X, } bethe set of consequences associated with the set ofalternatives.

Let us assume that, also there exists uncertainty associated to the occurrence
of each alternative. Let f, (x) represent the subjective probability density
function attributed by each personi for the consequence of the alternative j.

Let u, (x) be the vector of utility function of the person i, W(x) is the utility
function associated for the group of N persons and F, is the joint probability
density function ofthe group for the alternative j.
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In the group decision model, the group should select the alternative a, that
maximizes the group’s expected utility, i.e.:

Max E, (W), ] A
where:

E(WX)= WXF (), for all x;
W(x)=G(u,(x),u,(x),...,u(x)) and F.(x)= f((f {(x), f2j (x),. .., fNj(x)).

The group-decision-making problem consists of finding an aggregationrule G
for the group utility function W and anaggregation “f” for the joint probability
density functionFj.

Animportant point to be considered is whether or not it is possible to determine
afunction W that is satisfactory to the group of individuals. This issueis related
with the problem ofthe satisfaction of each person ofthe groupregarding the
efficiency ofthe voting processused to express his or her individual preference,
and was examined by Arrow’s Impossibility Theorem for a specific type of
aggregation rules called social welfare functions. Analysis of problems found
in some models of voting systems leading to the Arrow’s impossibility theorem
ispresented in following section.

Group’s Preference and Arrow’s Impossibility Theorem

Today, people are more and more oftenrequested to participate insome type
ofelectoral process, independently ofage or occupation, since elections take
place in schools, departments, communities, and in some cases even in the
family environment. There are also elections to choose representatives for the
city, state, and nation.

However, the choice of a satisfactory voting process is a controversial matter
due to the conflicting interests that come into play and due to the difficulty of
effecting an analysis and comparative evaluation ofthe existing voting systems.

We present some models of voting system that underlie the existing electoral
processes, which will also permit a more structured analysis oftheir strengths
and weaknesses. The voting systems presented here were adapted fromthe
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work presented in Konno (1997), with theoretical bases from Fishburn and
Geherlein (1976), and Arrow (1976).

A. Multiple Choice Voting System

Let’s consider that there are m candidates (or alternatives of choice) C,,
C,.....C_andnvotersE E ,....E .Eachvoter classifies allthe candidates
or alternatives ofchoice ina certain order of preference. For example, a
certain voter establishes that the preference is C,>C, >C _>..>C,

In the preference ofeach voter, for each pair of candidates (C_, C) one
of the preferences C. > C. or C. > C. occurs. Candidate C_will be
considered the winning candidate by simple majority if C,_is the
candidate most preferred inrelation to all the remaining candidates. It is
irrefutable that this process chose the best candidate. However it is not
always possible to find this winner due to the occurrence ofties in voter’s
preference. The occurrence of ties among the candidates is due to the
problem ofcyclical ordering.

This phenomenon (ties among the candidates) isknown as the Condocert’s

paradox. Condocert, a French mathematician, discovered that the num-
ber of ties among the candidates due to cyclical ordering increases
according to the number of candidates. For instance, simulation studies
showed that, for 5 candidates the probability of occurrence oftiesis 0.25,
while for 10, 20 and 30 candidates this probability increases to 0.49,
0.68 and 0.76, respectively (Konno, 1997).

B. Two-Stage Election With Multiple Candidate List

Atwo-stage election with the elaboration ofa list of multiple candidates
appears to be a lot better than the previous system.

This kind of electionis held as follows:

STAGE ONE—The voter votes in q preferred candidates from among the
m existing candidates and

STAGE TWO —The s most voted candidates instage one are submitted
to new voting and this time t among the s candidates are chosen. The
candidate with the highest number of votes at this stage wins.

Simulation results testing various combinations ofvalues (m,q,s,t) reported
that the greatest percentage of winning votes occurs when: q  m/2;
s=2 e t=1(Konno (1997)). Thusin STAGE ONE, half ofthe candidates
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should be voted, and at STAGE TWO the two most voted candidates are
separated and voted.

C. Election by Approval or Rejection of Candidates

Knowingthat there is no perfect electionsystem, accordingto Arrow’s
Theorem, the following system was proposed by Brams and Fishburn
(1982):

EACHVOTER VOTES FORAS MANY CANDIDATES AS SHE OR
HEWISHES AND THE CANDIDATE WHO OBTAINS THE GREAT-
EST NUMBER OF VOTES WINS.

This system has the advantage ofincluding all the features ofthe other
voting systems.

D. There is No Perfect Voting System
The mathematician, economist and social scientist Kenneth Arrow, made
a deep analysis ofthe principles that should guide a perfect democratic
society. He studied the existing electoral processes and managed to
formulate the Arrow’s Impossibility Theorem.

Arrow’s Impossibility Theorem — The Impossiblity of Generalizing a
Social Decision Process By Vote

“In asocial decision process, where society and each individual or
voter can fully prioritize candidates according to his or her
preference, there is no perfect decision process which satisfies the
principle of equality and independence of votes.”

This principle, formulated and demonstrated in 1951, had a great impact on
those who believed that democracy is the perfect form of government and that
asocial-decision-making process which obeyed the principles of democracy
wouldbe perfect. Due to this principle, Arrow was the third winner ofthe Noble
Prize for Economics.
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Case Study: Strategy and
Decisions in Perspective

Case — Group Decision to Organize a New MBA Course

ABC University is reviewing and reorganizing the structure and the contents of
its MBA courses for the next academic year. Particularly, the University’s
MBA courses committee is interested in a new course embodying important
environmental problems according to the interest of state and local government
agencies and local enterprises.

Considering the multidisciplinary nature of this type of course and the innovative
aspects expected for this new course, the committee decided that the purpose
and the structure of the course, as well as the organization of curriculumand the
contents of disciplines should be organized based on the suggestions received
froma wide range of persons interested in this new course.

A task force indicated by the committee to conduct this consulting work
decided to organize a group-decision-making process using the advantages
and flexibility ofthe existing GDSS to meet a fast, efficient, and transparent
group-decision procedure. The committee decided to apply group-decision
techniques, NGT and/or Delphitechniques, supported by anelectronic meeting
system available in the University’s GDSS.

According to the University’s regulation for a MBA course, anew course will
be approved when a proposal with the following topics are presented:

purpose and description ofthe course;
types and qualification ofthe students to be enrolled;

a curriculum composed by 10 to 15 disciplines;

/e o o

each discipline must be described by a short syllabus ofup to ten lines,
and 5 bibliographical references; and

e. desired academicand professional background ofat least two instructors
foreachdiscipline.
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Case — Negotiated Decisions in the Operations
Department

The president ofa manufacturing company noticed that, reviewing the earnings
reports ofthe current quarter, the profits were down once again. This was the
third successive quarter in which profits were dropped. During a meeting with
the vice president of operations, the president observed that the primary cause
ofpoor profits could be found in the operations department. Product invento-
ries were up, and the unit production cost had increased over the past year. The
quality of the service had not deteriorated over time but union relations had
been getting worse during the past months. The vice president ofoperations
replied that production costs could be cut and product inventories reduced, but
not without adverse effects on customer service, quality, and union relations.
He suggested that the problem could be solved by more aggressive marketing,
since sales had dropped along with profits.

The president and the vice president of operations realized that the problem
went deeper than simply cutting back present operations costs and improve
profits. They decided that, to prevent this situation from occurring again in the
future, the company must do a better job of planning, decision-making, and
managing within the operations function. The company must develop a system
of decision making in operations to ensure that the operations department
would consistently meet its cost, quality, and customer-service objectives.

This decision-making system must include better forecasting methods, more
effective control over product inventories, better process designdecisions, and
improving quality controlsystems. The vice president ofoperations argued that
he needs more decisions from the top, about how much the cost, quality,
delivery, or flexibility objectives would be emphasized.

The presidentreplied, “We’verecently completed a five-year corporate plan.
Doesn’t it help answer your questions?”’

The vice president observed that the corporate plan focuses almost entirely on
market analysis and financial planning. It’s presumed that operations will meet
the marketing and financial goals which have been set. The market strategy and
the financial plan are not always consistent with operations strategy and are not
formulated at the same time. Revision ofthe corporate plan or the operations
goals s essentialto keep a dynamic operations strategy, whichis an integral part
ofthe corporate plan.
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At this point the marketing vice president walked into the office and said: “I’ve
justreturned fromour national sales meeting and, based on more recent market
research and government decisions, it appears that sales willbe up even beyond
our previous forecast. Last year we lost sales because of stock-outs of certain
key product models, and this hurt us more than we expected. Asaresult, ’'m
raising the forecast for next fiscal year from 100,000 units to 110,000 units.

The president interrupted, “Just two months ago, we sat here in this office and
agreed on the forecast of 100,000 units. We simply do not have the plant
capacity to produce 110,000 units. And what are we going to do with allofthe
inventory if we add the capacity and the forecast does not materialize?”

The marketing vice president replied: “Suppose for amoment the new forecast
is correct, what are our options for more plant capacity? Do we have time to
build anew plant?”

The operations vice president observed that: “I think our methods of forecast-
ing are too crude, and something must be done about them. As we all know,
the market is very dynamic in our business. I’'m not sure how well the new
computerized quantitative methods available for forecasting will work for us,
but perhaps we should investigate them.”

Operations management seeks to produce goods and services at low cost, but
with good quality, and acceptable, flexible, delivery deadlines. It is believed
that these goals are reached by employing modern equipment, a good informa-
tion system, satisfied workers, and a team of competent administrators.
However, these objectives conflict among themselves and it is not possible to
optimize these four dimensions (cost, quality, delivery, and flexibility) at the
same time. A negotiated decision is always necessary.

To take precautions against this type of situation (consecutive drops in profits),
the vice president of operations must have an efficient systemto review and
improve the planning, programming, and control procedures of production. It
isnecessary to identify the critical production points, utilizing the company’s
best available information. How much should one sacrifice the other three
objectives to reduce production costs? It is necessary to adopt a strategic
corporate decision to focus on the critical production points and better adjust
the four objectives.

Source: Adapted from Schroeder (1985).
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Conclusion: What Constitutes a
Good Strategic Decision?

Three decision-making models were analyzed in this chapter: the first model
was based on the economic win/lose perspective of game theory; the second
was based on the behavioral view illustrated by the garbage can model; and
finally, the third model was based on a perspective of negotiation and co-
evolution. Anattempt to understand the characteristics and feasibility ofthe use
of group-decision methods (NGT, Delphiand GDSS) has been made.

Inany ofthese three perspectives, group decisions may lead to the need for a
decisionusing a voting system. Some voting systems used by groups of persons
in the choice of individual preference were analyzed. Despite the problems
existing in each voting system, and the objection raised by Arrow’s Impossi-
bility Theorem, election is an important process for selecting strategic prefer-
ences. For example, according to Konno (1997), the election system by
approval and rejection of candidates is being adopted more often in elections
for boards of directors and councils of class associations and scientific societies
in various countries. This system is particularly recommended for electing
directors of universities and associations because it avoids the need for a
second round.

Finally, what constitutes a good strategic decision?

Summarizing the results ofa decision based on the models and examples shown
in this and in the previous chapters, we may think about certain personal
preferences and organizational biases a decision analysis should overcome.

The following features ofa good decision, based on Bunn (1984), might be
appropriate inan executive’s evaluation of strategic-decision-making process.
A goodstrategic decision is the decision that:

1. hasafavorable response fromsuperiors and colleagues;
2. achievesaquick committee consensus;

3. providesthe ideal outcome for the possible understanding ofthe problem.

According to these features, the decision-making process will not solve a
problem forus. It can provide us with the means for explicitly structuring and
restructuring, analyzing and reanalyzing the problemunder different assump-
tions and criteria.
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We should have gained a greater understanding ofthe problem situation and
sharper intuition in the sense to eliminate obvious incoherence in our reasoning.
We have to analyze a problem according to different points of view to see what
the outcomes are for different ways of analysis.

Starting from basic and moving to more advanced models, we will have
sufficient information and good sense to sit inanegotiation table, and inthis way
determine which course ofaction is most justifiable.

Questions for Discussion and Reflection

What is Game Theory?

What is a game’s Equilibrium Point?

Explain what is a two-person-nonzero sum game? Give examples.
Explain the importance ofthe Prisoner’s Dilemma game.

Comment on the importance ofthe multiparty social dilemma game.

AN o

What are the advantages and disadvantages ofa decisionmade by a group
ofpersons?

What do you understand by “organizational anarchy?” Give examples.
Describe the garbage can model.
What are the characteristics ofa negotiated decision model?

10. What are the advantages and existing restrictions ofthe voting systems
mentioned in this chapter?

11. Considering the case in the section titled Group Decision to Organize a
New MBA Course, answer the following questions about Group-Deci-
sion-Making:

I.  Based onyour owninterest and background to take thisnew MBA
course on environmental problems, describe the steps necessary to
conduct this group-decision-making process using NGT and/or Delphi
technique, supported by an electronic meeting system provided by the
GDSS;

II. Listthe keyissuesto be asked in the first questionnaire that willbe sent
to the respondents;
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II. List some categories ofparticipants to be selected and contacted;
IV. Describe the type of communication media and electronic meeting

systems recommended in each step ofthe group-decision process of
question 11.1.

12. Considering the case in the section titled Group Decision to Organize a
New MBA Course and based on the answers givento question 11 above,
select the preferred techniques (listed in Table 13.2 — Preferred tech-
niques according to basic psychological types ) to be used in each
question :

* question] (steps ofthe group-decision-making process),
» questionlI (list ofkeyissues to be asked in the first questionnaire),
» question III (list of category of participants) and

* questionIV (type of communication media recommended in each
step),

Give a briefdescription ofthe reasons for the selection of the techniques.

13. Considering the case inthe section Group Decisionto Organize a New
MBA Course, repeat the procedure (selection of preferred techniques
and abriefdescription ofthe reasons for the selection oftechniques) made
for question 12 above, considering that the persons conducting the group-
decision process have strong judgment, thinking, and extrovert psy-
chological type.

14. Compare the answers for questions 12 and 13 and give comments.

15. Considering the case in the section titled Negotiated Decisions in the
Operations Department, answer the following questions:

*  What should be the objectives of an Operations Department’s
strategy?

*  What should be the role of a corporate plan?

*  Whatare the decisions to be negotiated between the marketing vice
president and the operations vice president?
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Exercises

1.

Voting to choose a restaurant for a dinner party

The following list of choices was presented for voting on a place to have
the meal:

(A) Barbecue; (B) Chinese food; (C) Italian food; (D) Japanese food; or
(E) Arabian food.

(a) Holdanelectionamong friends and colleagues using the three election
systems presented in this chapter.

(b) Comparethework involved (preparation and counting the votes) and
the time spent with each of the election systems. Comment on the
results.

Simulating the next presidential election

Usinga group of 10 to 20 persons (friends and colleagues), simulate the
election process for choosing the next president (candidates A, B, C, and
D for the president of your company, university, city mayor, etc. ) utilizing:

(a) Voteinasingle candidate and a single round;

(b) Voteinamultiplelist intwo stages;

(c) Vote forapproval orrejection ofthe candidates.
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