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Abstract

When the field of modern publishing was on a collision course with
telecommunications, publishing organizations had to come up to speed in
fields that were, heretofore, completely foreign and technologically
forbidding to them. For generations, the technology of publishing centered o
offset lithography, typesetting, and photography—fields that saw
evolutionary and incremental change from the time of Guttenberg. But
publishing now includes making information available over the World Wide
Web—Internet publishing—with its ever-accelerating rate of technological
change and dependence on computers and networks. Clearly, we need a
methodology to help anyone in the field of Internet publishing plan for the
future, and there is a well-known, well-tested technique for just this
purpose—Scenario Planning. Scenario Planning is an excellent tool to help
organizations make better decisions in the present based on what they
identify as possible and plausible scenarios of the future. Never was decision
making more difficult or more crucial than during the years of this study,
1996-1999. This thesis takes the position that, by applying Scenario Planning,
the Technical Information Department at LLNL, a large government
laboratory (and organizations similar to it), could be confident that moving
into the telecommunications business of Internet publishing stood a very

good chance of success.
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Chapter 1

Introduction

This chapter will describe the planning difficulties faced by traditional
publishers as they become involved in Internet publishing, difficulties
brought about by the rapid changes seen in computer technology and
telecommunications in the 1990’s. It will introduce the history of Scenario
Planning, which arose in the 1970’s as a robust methodology for coping with
dilemmas posed by changing market conditions. In the case of publishing, the
dilemma was the appearance of the World Wide Web and with it a
completely new way of doing business for which we weren’t prepared. The
eight steps involved are outlined. It will discuss the Scope, Purpose and
Methodology of this thesis.

Readers of the Atlantic Monthly are invited to its Website for more
articles and short stories. Newsweek prints interview teasers and directs
readers to the Internet for the body of the text. There are magazines that exist
only in cyberspace. Steven King published a book solely online in the year
2000—there are no paper copies for sale. Banks, commercial establishments
and laboratories now upload documents on the Internet for easy retrieval by
consumers and researchers. These are all examples of Internet publishing, a
phenomenon so commonplace now that it’s easy to forget that only ten years
ago this achievement was in the realm of science fiction. Despite this
progress, however, print media remains in heavy demand, and we know now
that virtual publishing augments rather than replaces the convenience of

holding a book in one’s hand.



Scenario planning is normally carried out by the entire management
team of a department or organization, with each member of the team tasked
with different areas of background research that they in turn contribute at
joint planning sessions. This team approach of Scenario Planning has the
positive side effect of creating an atmosphere of institutional learning. In
other words, the institution (in this case, the management team) learns all of
the details and the vocabulary of the process together. For the purpose of this
thesis, the role of the entire management team will be assumed by the author.
The organization in question is the Technical Information Department (TID)
of the Lawrence Livermore National Laboratory (LLNL). The mission of
LLNL is to apply science and technology in the national interest, and its focus
is on global security, global ecology, and bioscience.

Laboratory employees are also working with industrial and academic
partners to increase national economic competitiveness and improve science
education. The Laboratory’s mission is dynamic and has been changed over
the years to meet new national needs. TID is the in-house publications arm of
the Lawrence Livermore National Laboratory, and it is the author’s belief that
this organization, TID, is a typical example of an in-house publishing group
for a large company or government agency and that the results of Scenario
Planning will be generally applicable to similar organizations. The Technical
Information Department at LLNL operates under a 15 million dollar annual
budget. TID employs approximately 200 people representing the disciplines
of technical illustration, graphic design, editing/writing, composition,
videography, photomicroscopy, library science, offset press lithography,
prepress layout, and photography.

LLNL receives its funding from the United States Department of

Energy (DOE) and is administered by the University of California (UC) under



a renewable five-year contract with DOE. The author’s department, TID,
receives no direct funding from either DOE or UC; its revenues are obtained
by selling its services to those programs at LLNL that do receive direct
funding, so in that sense it is very much like a commercial publishing house.
While not expected to make a profit, TID must bring in enough revenue to
cover its expenses like any other business. It is to this environment that the

author has undertaken to bring Scenario Planning to bear.

Methodology of Thesis

The author will give a brief overview of other planning methodologies.
By comparing them with and contrasting them to the techniques of Scenario
Planning, he will show that it is one of the best tools to use for the field of
Internet and World Wide Web publishing. The background information for
this thesis will come from a variety of articles that have appeared in trade
journals relating to the field of business planning. Several textbooks from the
field of business planning will also be referenced.

Scenario Planning is an eight-step process; the bulk of this thesis will
be a discussion of each of those steps and how they would be applied to the
Technical Information Department at the Lawrence Livermore National
Laboratory. The criteria against which Scenario Planning will be judged are
whether it is viable, economically feasible, and of high quality when
compared to other planning methods.

= Step 1: Identify the focal issue. TID’s revenues have declined
dramatically in recent years, what does TID need to do to remain a viable

publishing enterprise?



= Step 2: What are the key forces in the local environment influencing
the issue being considered? For instance, how will “do-it-yourself”
publishing efforts at LLNL threaten the future of TID?

= Step 3: What are the key forces in the external environment driving
the forces in the previous step? What will happen to LLNL if DOE is
abolished? How will LLNL function if UC doesn’t renew its contract to
manage LLNL and a for-profit corporation picks up the reins?

= Step 4: Rank the forces in the previous two steps as to what is most
important and most uncertain.

= Step 5: Selecting scenario logics. The result of the ranking in step 4
will provide axes along which our eventual scenarios will differ. These
axes in turn will provide us with a matrix in which different scenarios can
be identified and whose details can be filled in. This is considered the crux
of the Scenario Planning method.

= Step 6: Fleshing out the scenarios in the matrix created in step five.
Using the factors and trends from steps two and three, we can embellish
each of the scenarios of the matrix from step five. The goal here is to
develop a narrative for each scenario so that we can envision the events
that would lead up to a given scenario.

= Step 7: What are the implications of the scenarios from steps five and
six? Now that the scenarios have been expanded, it is time to return to the
focal issue raised in step one. What does TID do to prepare for each
scenario? Are some preparations common to more than one scenario?

= Step 8: Select leading indicators and signposts to alert us that one of
the above scenarios is starting to unfold, thus enabling us to prepare. Are
there debates raging in Congress whose results could impact LLNL? Is the

board of regents of the University of California thinking of letting its



10

contract to manage LLNL lapse? These are the obvious signs—what are

the less obvious, but equally important ones.

In Chapter 2 we will look at other planning methodologies available
and describe under which circumstances they are best used. In Chapter 3 we
will provide a detailed description of the steps in the Scenario Planning
process. We will also give some examples of how the steps apply to the
organization that is at the center of this study. In Chapter 4 we will begin a
detailed description of SP in the field by providing an in-depth description of
the first four of its eight steps. Chapter 5 will continue with steps five, six and
seven. In Chapter 6 we will discuss the crucial final step, step eight, and give
examples of current events and technological advances that can serve as early
warnings that one of our given scenarios is developing. In Chapter 7 we will
gather information about chosen developments that serve as our signposts
towards one of the quadrants of the SP matrix. This thesis will conclude, in
Chapter 8, with lessons learned from this process, and we will make
generalizations about Scenario Planning for all Internet and World Wide

Publishing organizations.



Chapter 2

Overview of planning methodologies

In this chapter we will look at other planning methodologies available

and describe under which circumstances they are best used.

Future Mapping contrasted with Scenario Planning

As mentioned, there are two main schools of thought in the area of
Scenario Planning. The first, as developed by Royal/Dutch Shell, Inc., has
been outlined above. The second, developed at Arthur D. Little, Inc. in the
early 1970s and used today by Northeast Consulting Resources, Inc., is called
Future Mapping. While based on the same general principles as Scenario
Planning, Future Mapping’s methodology attempts to map a logical,
recognizable path from today’s conditions to two or three possible end states.
Deconstructing trends and issues into recognizable events is central to the
development of its end states. While the concept of describing several possible
end states is consistent with the goals of Scenario Planning, the assumption
inherent in Future Mapping that there is “a series of events that, in aggregate,
lead to a particular end state™s, is not.

The concept of end states is consistent with Scenario Planning’s
approach but differs in two fundamental ways. The scenario differs from an
end state in that it is an environment encompassing a continuum of possible
futures, whereas an end state is more like a discreet event. An end state is
similar to one of the leading indicators used in step eight of Scenario

Planning. Secondly, there is a philosophical difference between the concept of

8 David H. Mason, “Scenario-Based Planning: Decision Model for the Learning
Organization,” Planning Review 22(2), 6-11 (1994).
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end state and scenario. In Future Mapping an end state is viewed as a goal,
and much discussion centers around the attainability and desirability of a
given end state. The organization then tries to bring about the events leading up
to that end state. In Scenario Planning a scenario is considered to be a
plausible future and no intrinsic value is attached to it and no attempt is
made to achieve it. The idea is to use the knowledge of that scenario to help
make decisions in the present.

This is a key difference. Scenario planning is not intended to be a
predictive tool. It is teaching us to identify signposts (events) that indicate a
given future may be unfolding. It is meant to help us make better decisions
today based upon how those decisions would play out in a given plausible
future. Building and elaborating upon multiple, simultaneous scenarios helps
an organization increase the speed and confidence of its decision making
process.

Scenario planning stresses that planners need to have at least four
possible futures to discuss, the reason being that only two possible end states
could lead to thinking in terms of pessimistic versus optimistic futures: With
only these two possible futures, there is the danger of simply choosing a
“middle of the road” scenario. We will see that within this matrix a plausible
future could occur anywhere, thereby providing the planners an almost
infinite number of choices.®

These two methods may appeal to different groups on a psychological
level as well as a philosophical one. Psychological studies indicate that there
may be particular methods best suited for scenario construction. A process
referred to as forward inference is preferable for exploring the implications of

given options. The other is backward inference which is best suited for

9 Pierre Wack, “Scenarios: Shooting the Rapid,” Harvard Business Review 63(6), 139-150 (1985).
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analyzing the implication of given goals.l® The former would seem to work
best with the Scenario Planning philosophy while the latter would mesh
better with the philosophy of Future Mapping, because as mentioned above,
Future Mapping views its end state as a goal.

There is strong evidence that high technology companies that are able
to make decisions quickly and effectively perform better in the marketplace
than those that do not. The fact that 85 percent of manufacturers in
information technology are using electronics manufacturing services (EMS),
companies like Flextronics and Solectron, indicates a desire to be nimbler in
the marketplace.!! These successful, quick decision makers rely on simple,
powerful tactics to make comparative analyses of multiple alternatives, and
use real-time operating information.12 This outlook ties in very nicely with
the techniques used in Scenario Planning. The analysis of driving forces in
steps two, three, and four of the scenario process is based on real-time
information gathered by the management team from a wide variety of
sources. In steps five and six of the scenario process the participants compare
multiple alternatives as recommended by Eisenhardt. The final step of the
Scenario Planning process has the participants analyzing late breaking
information to determine its impact on the scenarios developed, which is also
consistent with the strategies of the most successful high-tech companies.
Scenario planning provides a formal methodology for these proven

strategies.

Non scenario-based planning methods

10 Helmut Jungermann, “Inferential Processes in the Construction of Scenarios,” Journal of
Forecasting, 4(4), 321-324 (1985).

11 Jeffrey M. O’Brien, “The Making of the Xbox,” Wired, Nov. 2001, p. 147.

12 Kathy Eisenhardt, “Speed and Strategic Choice: How Managers Accelerate Decision
Making” California Management Review 32(3), 39-54 (1990).
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Businesses and organizations have of course been planning for the
future long before the advent of Scenario Planning. It is therefore appropriate
to briefly discuss these other methods.

A well known technique for aiding in planning the future of an
organization or business is forecasting. Business forecasting methods fall into
three general categories: judgmental, time series, and causal.13

Compton and Compton state, “Judgmental forecasting, also called
subjective forecasting, is based on human judgment rather than mathematical
models.”1* Time series analysis refers to any mathematical or statistical
technique used to analyze data whose values vary when measured at equally
spaced points in time, for example the price of crude oil over a five-year
period. “Causal forecasting methods assume that it is possible to identify
factors that cause certain business trends.”1> Relating weather patterns in
South America to the price of coffee beans is an example of causal forecasting.

In various texts these methods are also referred to as judgmental (or
gualitative), quantitative, and technological, respectfully. In this naming
scheme, time series analysis is merely a subset of quantitative methods.26 Still
another nomenclature system refers to these as decision analysis, statistical
analysis? and standard forecasting. For simplicity, this paper will use the latter
scheme.

Regardless of what you call them, these three techniques have some
very important things in common. These forecasting techniques are only

really useful in a stable environment where occurrences of the past can be

13 Joan Callahan-Compton and Stephen B. Compton, Successful Business Forecasting (Tab
Books, Blue Ridge Summit, PA, 1990), p. 42.

14 |bid.

15 | bid.

16 Spyros G. Makridakis and Steven C. Wheelwright, Forecasting Methods for Management.
(John Wiley and Sons Inc., New York, 1989), p. 13.
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assumed to provide useful information in helping us predict the near-term

future.l?

Decision analysis

As mentioned above, decision analysis is sometimes referred to as
judgmental analysis, because this method relies on the intuitive feelings and
the experience of the managers involved in the analysis process. Yet another
term for it is qualitative forecasting or “best guess.” It is obvious from these
various names that this type of forecasting relies on subjective human
interpretation of events to predict business futures, so-called “gut feelings.”
This type of analysis is used because there are some managers that believe
strategic decisions cannot be made analytically. They must be creative and
intuitive. “A great deal depends on uncontrollable factors such as
competitors, future technologies, and the consumer.”18

In decision analysis, many optional plans for the future are considered.
The risks associated with of each of these plans are weighed and a decision is
then made based on the greatest use to the organization and the potential for
economic viability.1® Scenario Planning is best viewed as complimentary to
decision analysis rather than as a completely different entity. Scenario

planning can serve to provide the structure for a decision planning project.20

Statistical techniques

17 Paul Newbold and Theodore Bos, Introductory Business Forecasting, (Southwest Publishing
Co., Cincinnati, Ohio, 1990), pp. 401-2.

18 Spyros G. Makridakis, Forecasting, Planning, and Strategy for the 21st Century (The Free Press,
Macmillan Inc., New York, 1990), p 252.

19 E. Paul De Garmo et al., Engineering Economy (Macmillan, New York, 1988), pp. 10-17.

20 Paul J. H. Schoemaker, “When and How to Use Scenario Planning: A Heuristic Approach
with IHlustration,” Journal of Forecasting, 10(6), 549-564 (1991).
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Statistical techniques of forecasting are basically mathematical
modeling approaches to forecasting. Representative of these are econometric
methods used in measuring economics. Typically, a forecast will be expressed
as a function of a certain number of factors or variables that influence its
outcome. For example, traditional statistical techniques rely on comparing a
given number of uncertainties, n, to a given number of possible outcomes, m.
This comparison yields m" possibilities. The approach is then to plot these mn
possibilities in an n-dimensional space bounded by n variables. Upon
examination of this space, various clusters of possibilities become apparent.
These clusters are analyzed and the results used in the strategic planning
process.2!

One of the better-known statistical techniques—used widely in the
scientific disciplines at LLNL—is Monte Carlo simulation. This is a
mathematical model that attempts to represent the features, characteristics,
and relationships of real business situations. It introduces the factor of chance
by experimenting with different computer-generated random values and
observing their influence on the outcome.?? The disadvantage of this
technique is that it is only as good as its representation of reality and its

realism of uncertainty.23

Standard forecasting
At the risk of oversimplifying, standard forecasting studies the events
of the past and assumes that the historical business parameters will apply in

the future. Although non-linear extrapolation is possible (which allows for

21 |bid.

22 Joan Callahan-Compton and Stephen B. Compton, Successful Business Forecasting (Tab
Books, Blue Ridge Summit, PA, 1990), p 45.

23 Spyros G. Makridakis, op. cit., p136.
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changes in intercept and slope), planners then do a straight-line extrapolation
from the past through the present to the future.?4 In reality, trends alter their
course much too rapidly to be successfully analyzed by this method of
forecasting.2> The more elastic the demand and the higher the rate of
technological change in a given industry, all other things being equal, the less
accurate the forecasts.26 The greater the competition (all other things being
equal) the more difficult it is to forecast, since the competitors can use the
same forecast to their advantage.?’

Since these quantitative methods, which are based on extrapolation,
only work well when the future is similar to the past, they don’t work well
when patterns or relationships change.2® A current example of this is the
drastic downturn in the air travel industry after the attacks of September 11,
2001. On September tenth a straight-line extrapolation of the number of take
offs and landings at the world’s airports over the previous ten years would
have indicated there was no end to the growth in the aviation industry. This
is the key weakness of standard forecasting; it cannot predict paradigm
changes. It is clear that we could not have taken the events from traditional
publishing with its offset presses and hot-metal type setting and extrapolated
events that happened in the realm of publishing on the World Wide Web and
the Internet!

If one were to look at the at the NASDAQ market between June 16,
1998, and March 9, 2000, it would be easy to predict that there was no

stopping the market in telecommunications stocks. In that period of twenty

24 Charles M. Perrottet, “Scenarios for the Future,” Management Review 85(1) 43-46 (1996).

% D. H. Mason and Tobert G. Wilson, “Future Mapping: A New Approach to Managing
Strategic Uncertainty,” Planning Review 15(3), 20-29 (1987).

26 Spyros G. Makridakis, op. cit., p. 59.

27 Spyros G. Makridakis and Steven C. Wheelwright, Forecasting Methods for Management (John
Wiley and Sons Inc., New York, 1989), p. 35.

28 |bid., p. 5.
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months the NASDAQ rose 3000 points.2? As of March 5, 2001, 44% of
NASDAQ stocks had lost 50% of their value within the past year. Eleven
percent of them have lost 90%. This downturn was caused by a glut in the
inventory of all telecom and high-technology products. In March of 2001 it
appeared that unless some new “killer technology” suddenly showed
promise, a majority of companies would curb their technology spending.
Watching for emergence of just such a breakthrough technology would help
us add new points along the Internet/Technology axis.3? If an organization
had been using only straight-line extrapolation, they would have been caught
unprepared by this reversal in the industry, whereas in our example of
Scenario Planning, we would not have made a decision that relied solely on
continued meteoric rise of Internet and technology stocks.

There are four reasons that this paper will focus on the methods of
Scenario Planning rather than other techniques for guiding an Internet
publishing organization into the future.

= The quantitative methods of forecasting are best suited to the short run
where the patterns of the past can reasonably be assumed to continue.

= The important issues involved in the long-term outlook are better suited
to subjective rather than quantitative techniques.

= The issue under consideration has the possibility of being affected by
many different factors, an interdisciplinary approach calling on expert
judgment from many different fields other than statistics is called for.

= When technological changes need to be considered, a straight statistical

approach most likely will not work .3

29 Rebecca Buckman, “Who Caused the Dot-com Crash? Venture Capitalists, Analysts,
Entrepreneurs, Day Traders All Play the Blame Game,” The Wall Street Journal, March 5, 2001.
30 Gregory Zuckerman, “ How NASDAQ’s Mighty Have Fallen; A Year After the Fall.” The
Wall Street Journal, March 5, 2001.

31 Paul Newbold, Theodore Bos. Introductory Business Forecasting (Southwest Publishing Co.,
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It should be noted that there is yet another school of thought very
popular in France and many Latin American countries that blends the
techniques of forecasting with those of Scenario Planning. This methodology
is known as La Prospective. In La Prospective, the various forecasting tools
mentioned above are applied to analyze multiple scenarios that have been
developed.32 La prospective provides a very attractive means for folding
Scenario Planning into an organization’s strategic planning process. As such,
it offers a complete package for those organizations that might lend
themselves to forecasting that also want to add Scenario Planning to their
planning toolbox. The Scenario Planning segment of La Prospective does not
differ substantively from the process outlined above; however it does offer
some very nice tools for helping us evaluate the driving forces that are
developed in steps two and three of the Scenario Planning process. One of
those tools—the structural analysis table—will be used in this paper to rank
the local and external forces affecting TID’s Internet publishing business. This
table, seen in Chapter 4, is a dual input table in which the variables being
examined are plotted against themselves. The intersection or the rows and
columns represent interrelationships between the variables. A weight or
value is given to each of these interrelationships which in turn is used to rank

the importance of the variables. 33

In this chapter we have given an overview of available planning
methodologies. In the next chapter we will lay out a detailed description of

the Scenario Planning.

Cincinnati, Ohio, 1990), p. 402.

32 Michel Godet, “From Forecasting to ‘La Prospective’: A New Way of Looking at Futures,”
Journal of Forecasting, 1(3) 293-301 (1982).

33 Michel Godet, Scenarios and Strategic Management; translated form the French by David
Green and Ala Rodney, (Butterworths, London; Boston, 1987), pp. 36-37.



20

Chapter 3

Detailed Description of the Scenario Planning Process

In this chapter we will provide a detailed description of the steps in the
Scenario Planning process. We will also give some examples of how the steps
apply to the organization that is at the center of this study.

As mentioned in the introduction, there are eight steps in the Scenario
Planning process. The process described is based on the version of Scenario
Planning espoused by The Global Business Network (which is a direct
descendant of the original Scenario Planning process developed at Royal
Dutch/Shell) and has eight steps.34 As followed by other organizations and
practitioners, Scenario Planning has anywhere from four35 to ten steps.3¢ Still
other organizations refer to the internal and external forces of steps two and
three as strengths/weaknesses and threats/opportunities, respectively3’.
Regardless of the number of steps or what they are called, the process in each
of these versions is virtually identical—the alternative methods merely
combine or subdivide steps to arrive at a different total. This paper will
follow the eight steps laid out by Schwartz.

The first step in the Scenario Planning process is to identify the focal
issue that needs to be considered. For Scenario Planning to be successful the
process must begin with a well-defined question to be answered or problem

to be solved. The challenge in this first step is to properly set the boundaries

34 Peter Schwartz, op. cit. No page no.

35 Paul J. H. Schoemaker and Cornelius A.J.M. van der Heijden, Integrating Scenarios into
Strategic Planning at Royal Dutch/Shell, Planning Review, 20(3), 41-46 (1992).

36 Paul J. H. Schoemaker, “Scenario Planning: A Tool for Strategic Thinking,” Sloan
Management Review, 36(2), 25-40 (1995).

37 Clement Bezold, “On Futures thinking: Trends, Scenarios, Visions, and Strategies,” Quality
Progress, 29(7), 81-83 (1996).



of the planning process. If the boundaries are too narrow, the management
team will merely see variations on a single theme. If the boundaries are too
broad, the scenarios may not be significant to the management team using
them.38 ““It becomes imperative to consider the extent of a theory’s
predictability under various scenarios (or forecasts) of future change,
competitive actions and reactions, and environmental conditions.”3 To
ensure the commitment of the management team to the Scenario Planning
process, the issue chosen should be an important one that will make an
impact on the business—"what problems are keeping the managers awake at
night?”40
As well as the boundaries of the issue, the industry must concern itself

with the appropriateness of the issue. Scenario planning has the most value
when the issue under consideration meets five criteria:

= the external environment in which the issue is being considered should

be one that is highly unpredictable—one that might evolve in

fundamentally different ways. Obviously publishing on the World Wide

Web met this criterion, whereas future developments in offset lithography

did not;

= potential change in the issue under consideration is completely out of

the control of the organization or business unit;

= any change that is likely to occur concerning the issue has the potential

to be permanent and structural,

= changes in the external environment will cause the organization to take

significant action in response; and

38 Daniel G. Simpson, “Key Lessons for Adopting Scenario Planning in Diversified
Companies,” Planning Review 20(3), 10-17, 47-48 (1992).

39 Spyros G. Makridakis, Forecasting, Planning, and Strategy for the 21st Century (The Free Press,

Macmillan Inc., New York 1990), p. 20.
40 Peter Schwartz, op. cit. p. 99.
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= those actions taken by the organization in response to changes in the
external environment are not ones that are easily reversed.«

Adherence to these criteria guarantees that the scenarios developed
will give the management team a clear idea of the environment in which their
decisions will be made. The key point is that the issue(s) is out of the control of the
organization. If not, we are doing nothing but performing a “what if”” analysis.

The second step is to determine the key forces in the local environment
influencing the issue being considered. Essentially this is a matter of
identifying the major stakeholders in the issue under consideration and the
effect they have on the issue and the organization or business unit “owning”
the issue. Of course this will depend on the particular circumstances of the
organization in question, but could include customers, suppliers, competitors,
or regulators.#2 In the case of TID, these were things such as the internal
politics of LLNL and how much business is coming from various other
organizations at LLNL.

The third step in the process is to determine what the key forces in the
external environment driving the forces in the previous step are. What
political, demographic, legal, technological, and industrial trends are driving
the organization? In the world of the mid nineteen-nineties, TID found that
the resources crucial to the success of the organization (or any other, for that
matter) were to be found externally and that managers would need to take an
interdisciplinary approach across industry boundaries if their organization
was to survive and prosper.43 This is as true today as it was then, of course. A

perfect example of this interplay of forces from many different realms is the

41 Daniel G. Simpson, op. cit. p. 47-49.

42 Paul J. H. Schoemaker, Scenario Planning: A Tool for Strategic Thinking, Sloan
Management Review, v36, n2 (Winter 1995):25-40.

43 Gary Hamlet and C. K. Prattled. Competing in the New Economy: Managing out of
Bounds, Strategic Management Journal, v17, n3 (March 1996) pp. 237-242.
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price of Middle Eastern oil. It is obvious that geologic and economic
information has to be taken into account, but in the case of the Middle East,
we must also assess the political and military stability of the region when
trying to analyze the future of oil prices.#* This is just what Royal Dutch/Shell
did in the 1970’s when it used Scenario Planning to anticipate the Arab oil
embargo. It is clear that the managers at Royal Dutch/Shell went outside
their usual disciplines of geology and chemical engineering to perform this
remarkable task.

In the case of TID, its micro-environment is the Laboratory, but its
macro environment is everything happening outside of the perimeter fence.
Most notably, LLNL is directly affected by two major bureaucracies, the
federal Department of Energy and the University of California. Events taking
place within and rulings coming out of either of these monolithic institutions
will have a profound effect on the way LLNL, and consequently TID, does
business. Obviously, since both the Department of Energy and the University
of California are in the public sector, national, state, and local politics will
influence their future and by extension, that of LLNL. Therefore, the
management team of TID must look beyond the traditional disciplines of a
publishing—art, editing, printing, and photography—to such areas as local,
national, geopolitics, economics and demographics.

In step four we must identify the highly unlikely events with low
probabilities. These events are the best possible candidates for constructing
scenarios because it just these highly improbable events that can have the

most devastating impact on the future.> For example, no one expected

44 Paul Newbold, Theodore Bos. Introductory Business Forecasting, (Southwest Publishing
Co., Cincinnati, Ohio, 1990), p. 413.

4 Spyros G. Makridakis. Forecasting, Planning, and Strategy for the 21st Century (The Free
Press, A Division of Macmillan, Inc. New York 1990), p. 134.
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communism in the Soviet Union to suddenly fail and bring the government
down with it, but Royal Dutch/Shell had a scenario ready for just that
contingency and was able to negotiate oil and gas leases well in advance so
that they were in a perfect position when the Iron Curtain did come down.
One must therefore rank the forces in the previous two steps as to what is
most important and most uncertain. The ranking with respect to importance
will be based upon how significantly a force affects the issue or issues
identified in step one, whereas the uncertainty ranking will put those forces
that are most uncertain at the top of our list. The importance of taking this
step is twofold. It helps the management team to identify the most critical
contingencies. Also, it serves as an aid to evaluate the realism and
effectiveness of the proposed plans when a certain event occurs and the plan
has to be put in motion.

The fifth step in the process is the crux of the Scenario Planning
methodology. It is at this point that the team begins constructing scenario
logics. By examining the results of the ranking in step four just described, the
team should see that the forces have something in common. (It works best to
keep the number of drivers to a minimum so that our scenarios do not
become impossibly complex.) The identified forces are placed along axes with
each end of an axis representing the opposite extremes of the driving force in
guestion. A good first approximation for this step is to group the forces by
putting positive elements at one end of the spectrum and negative elements
at the other. For instance, if the cost of raw materials has been identified as a
driving force, high prices will be at one of the axis and low prices at the other.
If only one driving force is deemed important, we would then be dealing with
possible scenarios along a continuous spectrum. This would not be effective

because as mentioned above, the team could easily fall into the trap of
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choosing the lesser of two evils by choosing one end of the spectrum over the
other, rather than conducting a detailed examination of the continuum that
lies between. With two distinct driving forces or two groups of common forces,
each of which can be plotted along an axis, one can then construct a two-
dimensional matrix with these axes. The four quadrants of this matrix will
define the scenarios with which we will be dealing.

We could conceivably end up with a three-dimensional matrix but,
obviously, that would be much more difficult to work with. In fact, if the
scenario process develops more than four scenarios, it may be an indication
that the issue or issues in step one were not focused clearly enough.46

“Scenarios acknowledge uncertainty and aim at structuring and understanding it—but
not by crisscrossing variables and producing dozens of outcomes. Instead, they create a
few alternatives and internally consistent pathways into the future. Scenarios describe
different worlds, not just different outcomes in the same world.”4

Now that a matrix has been developed, the forces that comprise it need
to be checked for any logical inconsistencies. For example, do the driving
forces we identified fall within the timeframe the team established in step
one? Are the forces within each of the scenarios compatible with one another?
For example, in the case of TID, it would not make sense to have the demise
of offset lithography coexisting with increased demand of four-color printing.

Finally, have we avoided a conflict between characters placed in a
scenario where they have the power to change the relationship? 48 For
instance, if we were to have the head of the Government Printing Office as

one of the Scenario Planning team members looking at the future of printing,

it would be illogical to use Scenario Planning, since that person could single-

46 Daniel G. Simpson, “Key Lessons for Adopting Scenario Planning in diversified
Companies,” Planning Review v20, n3 (May/June 1992): pp. 10-17,47-48.

47 Wack, Pierre. Scenarios: uncharted waters ahead. Harvard Business Review v63, n6.
(November-December 1985):pp. 139-150.

48 Paul J. H. Schoemaker. Scenario Planning: A Tool for Strategic Thinking. Sloan
Management Review. Winter 1995, pp. 25-40.
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handedly countermand anything done by the team. Remember, in Scenario
Planning we want to study forces that are out of the team’s control.

It is best to get as many people involved in this consistency testing as
possible—there’s no need to this limit it to the team directly involved in the
scenario building process. The ideal is for the testing to extend through as
many layers of management as practical.#? If logical inconsistencies are
discovered, it may be necessary to reorganize the trends and driving forces
into different scenarios.

Now that the team has a matrix from step five, the sixth step calls for it
to flesh out the scenarios represented by each quadrant in the matrix (or
either end of the spectrum as the case may be). Using the factors and trends
from steps two and three, we can enumerate the details of each of the
scenarios represented by the quadrants of the matrix. The goal here is to
develop a narrative for each scenario so that the team can envision the events
that would lead up to a given scenario.

As mentioned earlier, one of the most important aspects of Scenario
Planning is its idea of institutional learning. It is during the development of
these narratives that the management team of the organization begins the
most important part of the institutional learning process. Since learning is one
of the most important tasks being neglected by management in all industries,
this is a crucial step in the Scenario Planning process.?0 It creates a common
vocabulary, which greatly facilitates planning discussions and decision-
making by allowing the management team to use a verbal shorthand as it

were, the key to which is the naming of each scenario under consideration.

49 Daniel G. Simpson, “Key Lessons for Adopting Scenario Planning in diversified
Companies,” Planning Review v20, n3 (May/June 1992): pp. 10-17,47-48.

50 Spyros G. Makridakis. Forecasting, Planning, and Strategy for the 21st Century (The Free
Press, A Division of Macmillan, Inc. New York 1990), p. 17.
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The actual names used are unimportant; what is vital is that everyone on the
management team be able to refer to a particular scenario with a succinct,
commonly understood title. As we flesh out our scenarios, we should keep in
mind that the future will, in the final analysis, become an interplay of three
givens: Our competitors will try to gain as much market share as possible, an
organization will try to counteract competitive moves to grab its market
share, and there will always be events outside an organization’s control, such
as general economic conditions.5!

In the seventh step we decide what the implications of the scenarios
constructed in the previous two steps are. Now that the scenarios have been
expanded, it is time to return to the focal issue raised in step one; i.e., in step
seven the team tries to imagine how each issue identified in step one would
play out in each of our four scenarios. Does a decision on an issue make sense
in only one of the scenarios? If so, it obviously would not be wise to gamble
the future of the organization on this one issue. For example, in the case of
TID, if only one of our scenarios had conventional offset printing surviving
into the future, this would strongly impact? a decision to scrap or replace a
$250,000 four-color press. With TID’s capital expense budget being as small as
it is, losing or spending this much money on a piece of equipment that shows
up in only one scenario would be tantamount to “betting the farm.”

Again, one of the main reasons for undertaking Scenario Planning is to
facilitate decision-making. Being aware of the implications of each of the
scenarios we construct will be invaluable in making these better decisions.
But before we can use the knowledge of our scenarios to improve our

decision making process, we need to know whether or not our scenarios are

51 Spyros G. Makridakis. Forecasting, Planning, and Strategy for the 21st Century (The Free
Press, A Division of Macmillan, Inc. New York 1990), p 28.
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playing out. This leads us to the eighth and final step in the Scenario Planning
process.

In the final step we need to identify leading indicators and signposts to
alert us that one of the above scenarios is starting to unfold. Knowing that
current events indicate one of our scenarios is unfolding enables us to
prepare. These indicators will come from all areas of our society, not just the
niche in which our organization resides. If we go back to the example of the
$250,000 color press, we can illustrate this idea more clearly. If for, example
an article had appeared in the local paper stating that the state’s
Environmental Protection Agency planned to outlaw the chemicals used in
the printing inks we use, this could have been used as an indicator that offset
printing was on its way out. Alternately, if we had read in a trade publication
that some manufacturer had developed non-toxic soy-based inks, an entirely
different scenario might have been indicated. The point is that at this stage of
the Scenario Planning process, the management team must gather data
constantly from a wide variety of sources so that they can track the evolution

or demise of the scenarios they developed.

In this chapter, we have seen what is involved in each step of the
Scenario Planning process and have explored some concrete examples. In
Chapter 4 we will apply the Scenario Planning process to an actual

organization.
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Chapter 4
Application of the Scenario Planning Process —A Case Study:
The Technical Information Department at the

Lawrence Livermore National Laboratory.

In this chapter we will begin a detailed description of Scenario
Planning in the field by providing an in-depth description of the first four of
its eight steps. Though the SP study took place in 1996 to 1999, examples of
how new world events would impact our planning will be included.

If this paper were to speak in general terms about an imaginary
organization or a fictitious problem, it would not be clear to the reader how
the subtleties of Scenario Planning manifested themselves. As the ancient
aphorism states, “the devil is in the details.” Therefore I will go through the
eight steps of the Scenario Planning process applying the methodology to the
Technical Information Department at the Lawrence Livermore National
Laboratory. Where possible, generalizations for other organizations and
industries will be made to show that the techniques herein have universal
applicability.

Using step one, the author asked in 1996, what is the focal issue for
traditional publishers such as TID as they move into the realm of Internet and
World Wide Web Publishing? There are those who felt as we did, that the
rapidly evolving technology would be required by any company or
organization providing a publishing service to customers or clients: As voiced
in the Harvard Business Review in 1995, “Companies seeking to thrive in the
future will need to use [Internet] technology to become two things: a mass
customizer that efficiently provides individually customized goods and

services, and a one-to-one marketer that elicits information from each
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customer about his or specific needs and preferences.”>2 This was certainly
true of a traditional publishing organization such as TID, which served a
community already accustomed to on-line service. After all, why distribute
printed versions of a reference book when it would be just as easy, faster, and
probably cheaper, to publish the information over the Internet or on CD-
ROM? It was already clear that CD-ROM, World Wide Web, and Internet
publishing would take some attention and revenue away from paper-based
publishing. The important thing for the publisher was to divert enough
resources to this emerging mode of publishing so that they were prepared to
compete when the market for online publishing matured. (Kline and Burstein
refer to this diversion of resources as revenue substitution. 33) This then, will
be the focal issue to be examined in this paper by applying the process of
Scenario Planning. How should TID best marshal its resources over the last
half of the nineties to become a significant force in Internet publishing at
LLNL?

Imagine if you will that the year is 1996. Step two has us ask, what are
the key forces in the local environment of LLNL affecting TID? The general
population of LLNL is very well-educated and highly proficient in computer
use, which means that TID must do constant software training just to stay on
a par with the secretarial staff in the various programs, not to mention the
physicists, chemists, engineers, and computer scientists for whom they work.

Changing technologies have made it possible for our customers to do
for themselves those things that we used to do for them. It is, therefore, easy

for TID clients to perceive that they don’t need a centralized organization,

52 B. Joseph Pine Il, Don Peppers, and Martha Rogers, “Do You Want to Keep Your
Customers Forever?” Harvard Business Review, March-April 1995 v73, n2 (Mar/Apr
1995):103-108+.

53 Road Warriors p. 268.
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especially when that organization is an added cost to their own decreasing
budgets. This is a phenomenon that is not likely to go away and it has
resulted in a change in our market niche. The one bright spot on the horizon
is that an LLNL task force called the Cost Cutting Initiative (CCI) has
recommended that where possible services at LLNL be centralized. If this
recommendation were codified, it would be a great boost for TID’s future.

The skills mix of TID personnel leans heavily toward traditional
publishing. But because of the popularity and ease of use of desktop
publishing software, we have been driven to the high end of the market in
our traditional publishing role: creating and executing entire communications
plans, developing complex multimedia presentations that are carefully
geared to the needs of the audience and desired goals of the presenter,
preparing high-impact scientific and technical information in ways that
makes the data clear and enhances the Lab’s reputation with other scientists.

The same trend is evident in our Internet publishing efforts. We must
constantly “push the envelope” of Web technology to remain ahead of our
competition thus providing a product they can’t or aren’t willing to produce
themselves. However, HTML authoring tools are becoming easier to use and
the results more sophisticated. This makes do-it-yourself by our competition
more of a threat. This problem is further compounded by the fact that LLNL’s
Web servers are out of TID control making it impossible for us to “force”
programs to use our services as we could with offset printing.

At the same time that the greatest business opportunity for TID lies at
the high end of the market, LLNL budgets are flat or decreasing. To make
matters worse, TID business is way down and, therefore, its revenues. As a
result, we compete for diminishing funds with the other service organizations

at LLNL. With revenues down we can’t keep up with technology or provide
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training to compete effectively at the market’s high end. With demand for our
traditional services off, TID is left providing services that people must have
but cannot effectively provide for themselves, even though it might be in the
low end of the market. A perfect example of this is large-scale high-speed
copying and collating. Unfortunately, the equipment for this work is very
expensive and this financial burden effectively prevents us from upgrading
computers for those of our employees involved in Internet publishing. Out of
economic necessity we continually seek other “markets” to break into, such as
scanning paper-based records for CD ROM archiving, which requires its own
specialized, expensive technology, further eroding the funds needed for
Internet publishing.

As in any business, the main expense of doing business for TID is
labor. At LLNL, organizations have traditionally used supplemental laborers
on a contractual basis rather than hiring them as full-time employees to more
effectively deal with fluctuations in the workload. In an effort to reduce our
expenses, TID has let every non-essential contractor go and has hit what is
referred to as the “FTE wall.” This means that even though we have
terminated as many contract workers as possible, we have many full-time
employees (FTE) who do not have work but cannot be let go because of LLNL
policy. Consequently, there are no further savings to be had in this area.

In the post-cold war environment, there is a lack of programmatic
focus at LLNL as the leadership struggles to find its place in the new world
order. As a consequence, the various Directorates at LLNL do not have a clear
vision of where they're heading. Without this clear vision, TID’s traditional
role in helping the programs communicate their vision is in serious jeopardy.
In addition, unlike a major corporation that has a centrally mandated image

to adhere to in all official publications, that mandate is not only lacking at
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LLNL, the idea of such a mandate is anathema in the collegial atmosphere of
LLNL.

As director of LLNL, Dr. Bruce Tarter, Ph.D., is one of the most
prominent driving forces in TID’s local environment. In a document entitled
“Framing the Laboratory’s Future: A Vision for Lawrence Livermore
National Laboratory, ” Dr. Tarter charted his vision of the Laboratory in the
context of changing world events. Therein he states that he foresees LLNL
concentrating on three areas in the future. The first is global security:
ensuring confidence in the safety, security, and performance of the U.S.
nuclear weapons stockpile, and preventing and countering nuclear
proliferation and terrorism. Second is global ecology, which will manifest
itself by attempting to harmonize the demands of the world’s economy with
the needs of the environment. Finally, Dr. Tarter identified bioscience as a
new frontier for Laboratory research.>* In the Spring of 1996 Dr. Tarter
addressed the senior management team at LLNL and reaffirmed his
commitment to these goals. How the directorates at LLNL react to these
statements will have a profound affect on the fortunes of TID.

As described earlier, LLNL is administered for the Department of
Energy (DOE) by the University of California on a five-year contract. The
regents of the University must vote for the renewal of the contract.
Throughout its 49-year history, there have been many attempts to persuade
the regents against renewing it. There is always the possibility, therefore, that
the contract with the University could be replaced by one with a profit-
making organization. This contract was renewed in 1997. However, after a

recent allegation of espionage at LLNL and its sister laboratory, Los Alamos

54 Bruce Tarter, “Framing the Laboratory’s Future: A Vision for Lawrence Livermore National
Laboratory,” June 1994,
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National Laboratory, there are many in Congress who would like to see the
contract awarded to an organization other than the University of California.
Moving on to Step 3 of the process, we ask, what are the key forces in
the environment external to LLNL that might have an affect on TID? Because
LLNL programs receive all of their funding from the federal government, it
will be imperative for us to track political and social issues and events
external to LLNL that have the potential of affecting TID’s revenues. World
events that would cause Congress and the Executive branch to swing to the
right and become “hawkish” could lead to increased defense spending which
could in turn lead to improved funding for LLNL. For example, what
happens if the Communists were to return to power in Russia? Unlikely as it
seems now in 2001, a few years ago that was a distinct possibility. In 1996
Gennadi Zuganov, the Communist candidate for president, was mounting a
formidable challenge to Boris Yeltsin. Valentin Kuptsov, first deputy
chairman of the Communist Party of the Russian Federation, had stated that
the election will determine “whether Russia is turned completely into a
western vassal controlled by the U.S. or reacquires its status as an
independent, great power.” If the Communists were ever to be returned to
power, sentiments such as this could conceivably lead to another arms race.
Tracking this issue closely would be in the best interest of the organization in
guestion, being the publishing arm of a nuclear weapons research facility.
More within the realm of plausibility in today’s world is one of the
former Soviet Republics turning into a fundamentalist Muslim theocracy. It
may well be worthwhile in the coming years for our organization to develop
a scenario vis-a-vis a former republic such as Uzbekistan joining the ranks of

Afghanistan and Irag.

5 Michael Kramer. ”"The People Choose.” Time, v147, n22, May 27, 1996. pp.48-57.
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Furthermore, the current hostilities in Afghanistan could easily be the
precursor to a major destabilization in the Mid-East. Some analysts have
speculated that Al Qaeda’s motives were not to merely to strike a blow
against the U.S. but to polarize the world opinion and to erode support of the
Arab nations. If the cooperation between Allies fostered by the Gulf War and
the war on terrorism was to be diminished, the potential for widespread
armed conflict in the Mid-East is conceivable.

The tragedies inflicted by the terrorists on September 11, 2001 may
have a profound affect on the future path of LLNL. The Laboratory’s
expertise in nuclear nonproliferation will certainly be called upon in the war
on terrorism. Similarly, the Lab is central to nation’s defense against chemical
and biological warfare. While no one wants to benefit from these horrific acts,
we do have to accept that they could bring new responsibilities to LLNL, and
would be central to Scenario Planning.

While this is all speculation on the part of the author, it represents the
type of examination beyond the traditional boundaries of a publishing
organization that is needed when Scenario Planning.

Conversely we must look at those forces external to LLNL that have
the potential of reducing funding to LLNL and, therefore, TID. If a hawkish
swing to the right in Washington has the potential to brighten the fiscal
future of LLNL, it stands to reason that a dovish swing to the left would have
the opposite effect.

A left-leaning Congress and Executive Branch could conceivably
abolish DOE or at least its role in America’s defense. If this were to happen
what would become of LLNL and the other DOE laboratories? Would they

fall under the control of the Pentagon or be sold to private industry, would
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they be closed down? Another possibility to explore is that the DOE
laboratories would be consolidated.

What happens if DOE labs are consolidated? As a means to control the
costs of the DOE, there have been suggestions to consolidate the weapons
work heretofore carried out at both LLNL and Los Alamos National
Laboratory (LANL). If this consolidation were to take place and the weapons
work moved to LANL, there would be dire consequences for LLNL and
especially TID. LANL already has an organization performing TID-like
functions, so the LANL local environment would more than likely prevail
which would lead to drastic downsizing of TID. We therefore need to pay
close attention to any discussions concerning combining DOE facilities.

On April 20, 1996 the leaders of Russia and the Group of Seven
industrial democracies met in Moscow to pursue agreements that would have
a direct impact on LLNL. The first is a ban on all nuclear explosions, the
second is an agreement to cooperate to prevent the smuggling of atomic
weapons materials by terrorists or “rogue” states.>¢ The first of these
agreements as well as START I and START Il led DOE to form the Stockpile
Stewardship Management Program (SSMP). SSMP would serve to benefit
LLNL’s National Ignition Facility, which has as one of its main goals the
simulation of nuclear weapons explosions in a laboratory environment. The
later agreement would mesh well with the charter of LLNL’s
Nonproliferation, Arms Control & International Security directorate (NAI)
which in part deals with anti-terrorism and nuclear proliferation.

As mentioned above, the end of the Cold War has already led to
serious budget declines at LLNL. Conversely, the war on terrorism may bring

increased funding to LLNL. But, then again, the cost of prosecuting that war

5 Richard Bordeaux, Los Angeles Times, April 21, 1996.
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and the humanitarian aid accompanying it will have to be paid for by the
federal government, which could lead to a reduction in LLNL’s budget. The
management of LLNL and TID would be advised to track the issues
surrounding this conflict and consider the affect this could have on our
respective futures.

The fall of the Iron Curtain in Europe had enormous repercussions
throughout America’s defense industry. What would be the repercussions if
the “Bamboo Curtain” and Communism were to fall in China?

The overthrow of the Shah of Iran created a bitter enemy of the United
States where there once was a staunch ally. What if the fundamentalists in
Iran were in turn overthrown and Iran once again became friendly with the
West?

Similarly, the CIA recently admitted that it had plotted a coup to
topple the regime of Saddam Hussein. What if they or a similar organization
like the Israeli Mossad were to succeed? Would this lead to more friendly
relations with Iran?

If these previous three events were to take place, it is easy to imagine
an extremely liberal party forming and rising to power in Washington. How
would a political party such as Europe’s Green Party affect the future funding
of LLNL?

Obviously, the success of any Internet publishing venture is
inextricably tied to the fortunes of the Internet and the World Wide Web.
What happens if the popularity of the Internet or the Web suddenly
plummets or doesn’t come close to reaching the potential so many have
prophesized? As mentioned above, the year 2001 saw a great drop in the
value of Internet-related stocks resulting in the demise of many “dot-coms.”

This trend needs to be followed carefully.



38

If the provisions against obscenity and indecency in the
Telecommunications Act of 1996 are upheld to be constitutional, it could
cause the exponential growth of the Internet and WWW to be slowed or
reversed. There are precedents in various First Amendment decisions of the
last fifty years to give us reason to believe the Internet could be treated
differently than other media. In cases such as Kovacs v. Cooper (1949) and
Turner Broadcasting v. FCC (1994) the Supreme Court ruled that new means
of communication require exceptions to the principles put forth in the First
Amendment.5>” This could lead to large-scale abandonment of the Internet in
favor of private networks where the government would have limited if any
control.

What happens if the cost of using the Internet dramatically increases?
Much of the meteoric rise in popularity of the Internet can be attributed to the
fact that because it was originally subsidized by the federal government, it
was essentially free. That subsidy ended in the spring of 1995 when the
National Science Foundation turned over operation of the Internet to
commercial concerns. There are those who feel in the future flat-rate billing
will be replaced by usage-sensitive charges based on bandwidth used and
amount of time connected.58

Scores of businesses have flocked to the World Wide Web lured by the
potential wealth of this wide-open market. However, before these dreams of
wealth are to be realized, the consumers who will be spending money over
the Web must be confident that their transactions can take place securely and
confidentially. The highly publicized breaking of Netscape’s 40-bit encryption

key in August of 1995 and the exploitation of a weakness in Netscape’s

57William Bennet Turner. What Part of “No Law” Don’t You Understand? Wired v4, n3 (April
1996):104-112.
58 |_ou Dolinar, Why is the Internet So Slow, Newsday, September, 15, 1996.
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pseudo-random number generator a few weeks later, are evidence of the
fallibility of security systems on the Net.

Netscape is not the only Internet tool that poses serious security
threats. Much is now being written about the possibility of a “rogue” Java
applet wreaking havoc upon a client computer. In fact, in a paper presented
at the 1996 IEEE Symposium on Security and Privacy, three researchers from
Princeton University make the claim that it may never be possible to make
Java as it now exists secure. 59

There are concerns among members of the electronic Frontier
Foundation that the white paper issued by President Clinton’s Information
Infrastructure Task Force entitled Intellectual Property and the National
Information Infrastructure seriously jeopardizes the existing culture of the
Internet.60 They fear that with the stringent tightening of copyright law vis-a-
vis the Internet will irreparably damage the free sharing of ideas on the
Internet and World Wide Web. While it is beyond the scope of this paper to
analyze the 250 pages of the white paper, and it may be premature to sound
the death knell of the free exchange of ideas in cyberspace, it would be wise
to track developments relating to this issue. If in fact the measures suggested
in the white paper are implemented, while quite possibly benefiting
publishers, they could also serve to scare potential users away from the
Internet.

In contrast to the predictions of unlimited bandwidth mentioned

earlier,%1 what happens to the future of the Internet if bandwidth becomes

5% Drew Dean, Edward W. Felten, and Dan S. Wallach. Java Security: From Hot Java to
Netscape and Beyond. 1996 IEEE Symposium on Security and Privacy, Oakland, CA May 6-8,
1996, p. 9.

60 http://sunsite.berkeley.edu/Copyright/analysis.html

61 Ebert, Irving; Hodgson, Ron; Wernik. Marek. Planning for an unpredictable future. Telesis,
n100 (October 1995):140-149
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severely constrained rather than growing? The December 1995 issue of the
Cook Report has an article dealing with the strain on backbone capacity that
the exponential growth of the Internet has caused. The article examines
declines in service quality and questions the ability of service providers to
build infrastructure rapidly enough to maintain their share of the market. The
author points out that even Internet-wide service standards may not be the
solution because smaller Internet service providers may lack the capital to
perform the upgrades necessary to compete with the bigger players.62 (While
this example is dated, it exemplifies the sort of issue that is analyzed in the
Scenario Planning process.) Even among those Internet service providers that
have the capital, the rate of technological improvement is not the same. MCI’s
Vinton Cerf is afraid that backbone providers that are prepared are passing
huge loads of data onto providers that are not. While this probably won’t
lead to collapse of the Internet, it is certainly going to translate into delays.%3
The implication is that service may be improved across the Internet at the
price of cost-effective access. The article goes on to take issue with promise of
reliable high-bandwidth data transport offered by ATM. So far at least, the
article contends, this has not been true for IP transport.t4 The article also
examines the use of Layer 2 frame relay networks to aggregate customers
behind a point-of-presence to achieve a better customer per port cost ratio.%
If all of these factors lead to a drastic slowdown of the Internet and a
subsequent decline in the popularity of publishing on the World Wide Web, it

could adversely affect the success of TID’s Internet Publishing Team.

62 Gordon Cook, The Cook Report, December 1, 1995, pp. 1-18.
63 Lou Dolinar, Why is the Internet So Slow, Newsday, September, 15, 1996.
64 Gordon Cook, The Cook Report, December 1, 1995, pp. 1-18.
8 Gordon Cook, The Cook Report, December 1, 1995, pp. 1-18.
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There are other pessimistic predictions for the fate of the Internet. One
of the worst comes from Bob Metcalfe, the inventor of Ethernet. He predicted
that there would be a network-wide shutdown of the Internet by the end of
1996. His fear is that the crash of one router on the Internet would have a
cascading effect which would overwhelm adjacent routers. These concerns
were echoed by Jeff Schiller of the Massachusetts Institute of Technology who
felt that the Internet is growing faster than the routers are able to maintain
their routing tables.56 While this collapse never happened, it is a perfect
example of the kind of issue to which we need to pay attention in the SP
process.

At almost the same time, there were reports that IBM had released an
ATM switch that will bring the cost per port into the $600 range while at the
same time Stratacom is unveiling a line of ATM switches that support
Switched Virtual Circuits, thus making it easier to deploy ATM in a WAN
environment.5” Other developments are starting to indicate that the future of
making the transition from legacy TCP/IP systems to ATM may not be rosy
but certainly not at all bleak. At the time of this writing there were three
alternatives for running IP over ATM. The first is to use ATM application
programming interfaces (API). The second is to use the Internet Engineering
Task Force’s Resource Reservation Protocol (RSVP), the soon to be released IP
Next Generation, or the ATM Forum’s Multiprotocol over ATM (MPOA).68
All of these issues need to be tracked closely by the management team of any
publisher planning to expand their business onto the Internet. If, for some

reason, the Internet fails to deliver on its promise of unlimited bandwidth,

66 |_ou Dolinar, Why is the Internet So Slow, Newsday, September, 15, 1996.

67 Luc Hatlestad, Vendors bring ATM technology in from the cold, InfoWorld, January 15,
1996, p. 41.

68Elizabeth Hornet, Network Wold, v13, n16, April 15, 1996, pp. 40, 42, 45.
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many aspects of online publishing would be severely impacted. Incorporating
live action video, for instance, into a publication may not be practical if high-
speed access does not become ubiquitous.

Related to this question of bandwidth is the race to provide more of it
going on today amongst the nation’s cable TV giants. Companies such as
CNN, Hearst, ABC, AT&T/TCI, and Paramount are rushing to bring Internet
access to millions of American households via cable TV modems. Cable TV
lines go past 97% of the homes in the U.S. with 65% of those homes already
subscribing to cable.59 But even with this increase, there are skeptics of the
Internet such as Clifford Stoll who feel that new applications such as Java
applets and telephony are eating up bandwidth faster than backbone
providers are able to provide it. Clearly, this is another area that bears close
scrutiny.

In step four we ask, what are the critical uncertainties? As mentioned
in Chapter 3, highly unlikely events with low probabilities are the best
possible candidates for constructing scenarios because it is just these highly
improbable events that can take an organization by surprise and have the
most devastating impact on its future. With this in mind it is now time to turn
our attention to ranking the uncertainties we have discussed. The criteria to
be used when judging these uncertainties are first, how important is it to the
success of TID as an Internet publisher? Second, how uncertain is the factor
we are examining?

At this time it would be helpful to list the various uncertainties

covered in steps two and three. (See Table 1 below)

89 Lucien Rhodes, the Race for More Bandwidth, Wired,v4n, nl, January 1996, pp140-45, 192.
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Table 1. Uncertainties affecting the future of the Technical Information
Department in 1996.

18. Fundamentalist are overthrown in
Iraq

1. Software training

2. Diminishing hardware funds. 19. Saddam overthrown in Iraqg.

3. High cost field like collating 20. Green Party comes to power.

4. The FTE wall 21. The DOE labs are consolidated?

5. Advances in HTML authoring tools 22. NIF funding increased

6. LLNL’s web servers are out of TID
control

23. NIF funding decreased

7. TID’s skill mix leans heavily toward
traditional publishing

24. Popularity of the Internet grows

8. Lack of programmatic focus at LLNL.

25. Popularity of the Internet plummets

9.Reaction to Tarter’s three goals

26. Concerns over Internet security
worsen

10. UC contract goes to for profit
company

27. Progress of 40 vs. 128-bit encryption

11. Swing to the right in Washington

28. Secure electronic transactions

12. Communists return to power in
Russia

29. Taxation of Internet services

13. Crimson Tide

30. Popularity of online transactions

14. Mid-East destabilizes

31. Tightening of Internet copyright laws

15. Swing to the left in Washington

32. Bandwidth versus demand

16. DOE abolished

33. The future of IP over ATM.

17. Communism fails in China

We will now start filling in the structural analysis chart mentioned at
the end of Chapter 2. As mentioned earlier, one of the main goals of Scenario
Planning is to create a shared language among the management team of an
organization. Filling in the matrix greatly facilitates this by stimulating

dialogue and exchanges of views.”0

70 Michel Godet, MICMAC: Matrice d’Impacts Croisés — Multiplication Appliquée a un
Classment (Cross impact matrix — multiplication applied to classification). translated form
the French by David Green and Alan Rodney, (Butterworths, London; Boston, 1987):pp. 36-
37.
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Tables 2 through 4 will be used to examine the interrelationships
between the driving forces both local and external. The numbers across the
top correspond to the numbers down the left side. So, for instance, where
column 2 (Diminishing hardware funds) intersects row 28 (Progress of 40 vs.
128-bit encryption), we need to fill in the square using the following letters
depending on the strength of the relationship:

* VS — very strong
= S —strong

= A — average

« W — weak

* VW — very weak
= P — potential

These values are qualitatively assigned by the management team
conducting the study and are meant to be a method for ranking the events.

If no conceivable interrelationship exists, the square is left empty.
There are three techniques that may be used to fill in the chart. The firstis to
go across each row and assess the influence the variable represented by the
column has on the variable represented by the row (Table 2, page 47). The
other method is of course to proceed by column and assess the influence each
variable therein has on that represented by the row it intersects (Table 3, page
48). An even more useful approach is to combine both of these techniques,
comparing the resulting matrices to determine discrepancies.” For instance, if
in one chart we are assessing what impact row x has on columny, in the
second chart we would see what impact row y has on column x. Since these
conditions are equivalent, they should have the same result in both charts, or

at least be very close. If the two results aren’t equal or nearly equal we need

1 jbid., pp. 36-37.
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to re-assess the interrelationships. This latter approach serves as a self-check
and will be will be employed in this paper. For the purposes of this paper, we
will take nearly equal to mean not differing by more than one step. In other
words, strong is to be considered nearly equal to average or very strong.
Similarly, a blank box is considered to be nearly equal to a rating of very
weak.

Having completed both charts and corrected the discrepancies
between the two, we can then consolidate the results into one chart
(Table 4, page 49). This chart follows the format of Table 2, specifically, it has
been filled so that the cells in the chart represent how the rows affect the
columns. We will use Table 4 as an aid in prioritizing the driving forces.
Those interactions that yield blank squares can be ignored for the purposes of
Scenario Planning. The rest of the prioritization flows from the values in the
cells of the charts. We can assign a higher priority to those forces having the
greatest number of interactions with other forces on the chart which yields

Table 5 (see page 50).
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