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In preparing for battle, | have always

found that plans are useless

but planning is indispensable.
Dwight D. Eisenhower

| love it when a plan comes together!
Hannibal
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Scenario Planning:

Scenario planningprovides a contextual basis for the four primary
elements of strategic technology management.
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From:Doing Scenarigdy Art Kleiner (1999) http://wholeearthmag.com/

Scenarios arenaginative picturesof potential futures,
but the future they picture is just eneans to an end

TheseconversationsX
are designed to help @roup of people see past their owinlind spots
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http://wholeearth.com/issue/2096/article/74/doing.scenarios

From:Doing Scenarigdy Art Kleiner (1999)

Herman Kahn developed scenarios to see pastthwiral blind spotthat
thermonuclear war musheverhappen.

What if it did happen? asked Kahn. What sort of world might the
survivors face?

One critic coined the phraséfinking
the unthinkablé'.

But Kahn embraced the phrase.

Thinking the unthinkable, he argued, is
the only way to keep one's
strategic visionfrom getting stale.
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From:My Life Suckdy Mark Polczynski (2009)

w Two biggest contributors to technology development failure:
w Underresourcing(no project left behind).

w Seltdelusion(build it and they will come).

w Scenario building can reduce both problems:

w Alerts you to themagnitudeof problems andincertainty of the
environment you are working into.

w Enables you to develop a strategy that optimizes chances of success
under all possible scenarios.
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Goal of scenario thinking: These are the
scenarios

1. 9y DA alikrgae exdreme futures o6 g2 NR Uk o60Sada Ol

2. Create atrategythat works forall extreme futures.

52y Qia LIAO] 2
and limit to this!
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Back to Art Kleineg

w The practice of constructing stories of the future has no single method anc
dozens of techniques.

w Science fiction writers have been very effective in exploring future utopias
and dystopias.

"Fex watraardinary fm of preat sossisvity asd lyrical
powar. Eagreazing and gravesty beastital Nossaech.
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Kees van der Heijden has identified several general types:

w Projectspecific scenariosWhat's the best way to beat a rival, or
clean a polluted river?

w Crisis scenariosHow can local, independent bookstores survive in
the face of Amazon.com?

w Exploration/consensusouilding scenarios What are the possible
futures for Colombia as a nation? How can we build democratic
Institutions in South Africa? How can American elections become

free of financial influence?
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Back to Mark Polczynski

Scenario planning is especially importantifonovatorsandentrepreneurs

w These people enter, and, in fact, credtighly-uncertain environments.

w They have a strong tendency towardder-resourcingand
self-delusion

w Scenario thinking can help innovators and entrepreneurs
cexploit the unthinkableg @
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Scenario Planning Steps:

What problem are you trying to solve?
Gather information

|dentify driving forces

|dentify critical uncertainties There are many versions

Create scenarios of this process.

Compose the stories Here is one that we will
examine.

Scenario application

|dentify key indicators

© ®© N o 00 A~ W DR

Monitor key indicators

10. Update scenarios and strategies
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Scenario Buildingt Step 1: What problem are you trying to solve?

Returning toKleineX

w Scenarios only provoke genuine learning and strategies when they answe
genuine concerns

w If you are not responding to a specific crisis, then figure out the
key questionyou need to answer.

OIL AND GAS LIQUIDS
2004 Scenario

w If youdon't careabout
the question you are
trying to answer, this is
all a big a waste of time!
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Scenario Buildingt Step 1: What problem are you trying to solve?

wSUOdzNYyAYy 3 G2 Y SAYSNX

Note: Sometimes you can "jungtart” the process of problem identification
08 AYUISNBASSgAYI LIS2LX S 0STF2NB @2d
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http://hdl.handle.net/1813/2962

Scenario Buildingt Step 1: What problem are you trying to solve?

When describing your problem, you need to specifyra scale

- 2dz a KyedsedehtyWg Af f KI LILISY € D

5

- The key is choosing X as theimum amount of time in which
your strategicactions may produce results.

- If it takes at least 5 years for your actions to produce results,
then your timescale must be at least 5 years.

-The point is that fothisLIN2E OSa a3 (0KSNBQa y?2
problems that need to be solvauaefore your strategy can
make a difference.

Scenario Planning
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Scenario Buildingt Step 1: What problem are you trying to solve?

{SO2YRZ Al OFlYy 0S OSNE su&kobldd OA I f
In the problem andsolution.

In general, we can categorize stakeholders as:
1. Who experiences the problem?
2. Who causes the problem?
3. Who pays for the problems? One person can be in
different categories.
4. Who supplies the solutions?

5. Who pays for the solutions?
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Scenario Buildingt Step 1: What problem are you trying to solve?

Here, we demonstrate Step 1 on a reabrld problem.

w The Marquette University Master of Science in Engineering Management
(ENMA) program addresses issues that are critically important to engineel
and their employers:

(program relevance = hig good).

w What happens if the ENMA programmist financially selfsufficient:

(program costs > tuition incom#, bad).

Talk about thinking
the unthinkable!
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Scenario Buildingt Step 1: What problem are you trying to solve?

Our ENMA stakeholder list and key problems might look like this:

w

w

Students How can | keep my current job and advance in my profession?

Employersof students Where will my future leaders come from?

Marquette University How do | maintain/improve my image and balance

my budget?

College of Engineering | 26 R2 L SYyKFIyOS Yeé

balance my budget?

ENMA staff How do we maintain a program that attracts students?

Scenario Planning
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Scenario Buildingt Step 1: What problem are you trying to solve?

The highlevel problem that we are trying to solve is that ENMA progranois
financially selfsufficient (loosing $).

We want to solve this problem so thatl of our stakeholders are happy.

This could be solved by (and/or):

1. Increasing number of students in the program (tuition income),
2. Reducing program expenses,

3. Obtaining outside funding to support the program.
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Scenario Buildingt Step 1: What problem are you trying to solve?

Here are threespecific problem statementshat we can consider:

Over the nexfive years
1. How can wencrease enrollmenin the program?
2. How can weeduce programexpenses?

3. How can webtain outside fundingto support the program?
For this example, we will focus on thest question.

Note that scenario thinking is really an ongoing process.

So maybe we do questiontilis year,
and do the other questions over the following 2 years.

LGQa | ff | oz2dzi G4KS
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Scenario Planning Steps:

What problem are you trying to solve*

. . Increase
Gather information

enroliment in
|dentify driving forces ENMA program

|dentify critical uncertainties
Create scenarios

Compose the stories
Scenario application

|dentify key indicators

© © N o 00 A~ W DR

Monitor key indicators

10. Update scenarios and strategies
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Scenario Building Step 2: Information Gathering

w After defining the problem to be solved, you need to gather information
relevant to the topic.

w This can be time&onsuming, tedious, and frustrating, since you
R2y QU NXall the types pfynfrmation that you need
(you are going tohink the unthinkable).

w This is why scenario planning should becagoingprocessg your
databases will continue to improve over time.

For our example, here are some things we know about ENMA...
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ENMA programenrollment
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COE=NMAcourse credits byll MU students
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Tuition on MU credits taken mgENMAstudents ($800/credit)
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Scenario Buildingt Step 2: Gather Information

w Now, given this information, do we want to stick with the same problem
statement?

w Do we want to revise our crystal ball questions?

w If we want to balance the budget by increasing enrollment (increasing
tuition), which problem are we trying to solve:

w Increasing enroliment in ENM#&ogram?

w Increasing enroliment in ENM&urse®
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Scenario Building Step 2: Gather Information

Important Note!!

w Even though information gathering is a critical step in creating
a0SY Il NA 2 aX

w Scenarios arélOTstraightline extrapolations from historical/statistical
datac this is just thinking the thinkable.

w Again, the goal is to think the unthinkalde
what are thealternate extreme futures?

w So, this is more like Chaos Theory (Catastrophe Theory).

Whatsmallchanges could haw#rasticimpact?
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What Next?

w At this point, you might be tempted to seize one strategy for increasing
enrollment in the program.

w A more experienced person might come up wathveralstrategies (see
VSEUO &af ARSOUX FYR UKSY LIAO|l GKS a

w But whichliSthe best one? Why?

w According to scenario thinking..

Theideal strategy is the one that leads to success
underall possible future conditions

The key to scenario thinking is ot select or eliminate any scenarios, but to
optimize acrossall scenarios.
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Four Possible ENMA Strateqgies Which one?!
Why?!

w Strategy 1: The same, but more
No major program structural changes, heavy emphasis on local recruiting,
Initiate pro-active international recruitment.

w Strategy 2: Go it alone
Sever bond with GSB, expand required ENMA courses to 9 (27 credits) plt
2 elective courses (6 credits) from any MU program.

w Strateqy 3: Take it outside
Terminate ENMA program, but maintain ENMA courses. Offer 12 credit
ENMA certificates based on ENMA courses. Market primarily to local
Industry and COE grad students from other programs. Think the

unthinkable!

w Strategy 4: Shut it down
Terminate ENMA program, eliminate ENMA courses/faculty.
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Scenario Planning Steps:

What problem are you trying to solve?
Gather information

Identify driving forces This is where the unique
|dentify critical uncertainties elements of scenario

. thinking come in
Create scenarios

Compose the stories
Scenario application

|dentify key indicators

© © N o 00 A~ W DR

Monitor key indicators

10. Update scenarios and strategies
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Scenario Buildingt Step 3: Identify Driving Forces

whYZ 6SQ0OS ARSYUAFASR GKS LINA YLl NE
planning process,

w And we have collected whatever data we could given the uncertainty of th
situation.

w Now, we could just dream up some strategies off the top of our heads and
randomly pick one.

w.dzi y23 ¢6SQff GNEB | Y2Nb aeadsSyld

w hdzNJ | LILINB | OK @ A f drivind todcedId o0& ARSY UA
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Scenario Building Step 3: Identify Driving Forces i 0
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Different scenario planning approaches use different
terms and describe driving forces in different ways.

But byand-large, these are

dmegatrendé T2 NDS &=
many of which are almost o
certainto occur. South Anrica

Other Morth America
(], Canbbean)

Distribution of World Population in 2005

Cceania

Paopla's Republic

__H“"w‘i_ of China

usA

A good example is demographics.

Inclia

- \— Indonesia
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Demographic .o World Population: 1950-2050
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Scenario Buildingt Step 3: Identify Driving Forces

~

| S

4

5 Aa | fAada 2F¥ OFUS3I2NASa 2F aa
Political

Economic

Societal

Technological

e € & € € z

Environmental

w The ScenarioThinking.org website has a nice expansion of this standard |i

http://scenariothinking.org/wiki/index.php/Driving Forces

Scenario Planning 33


http://scenariothinking.org/wiki/index.php/Driving_Forces

ScenarioThinking.org has a format for describing driving forges

http://scenariothinking.org/wiki/index.php/How to determine a driving force%3F

Name: L KSfLA (2 0S aLISOAFTAO: S(DEICD \
OFff Al da¢KS FF3aISAYy3I 2F ! YSNRAOI (0 2

What: A short description of the driving force.

Enablers:Factors which strengthen this driving force.

Inhibitors: Factors which weaken this driving force.

Paradigms:Changes in ways of thinking about the world due to driving force.
Experts: Sources for additional information about this driving force.

Timing: Dates for key milestones in the development of the driving force.

Web Resourcestseful resources on the web relating to this force.
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Scenario Planning Steps:

What problem are you trying to solve?
Gather information

|dentify driving forces

|dentify critical uncertainties

Create scenarios

Compose the stories

Scenario application

|dentify key indicators

© . N o 00~ W DR

Monitor key indicators

10. Update scenarios and strategies

Scenario Planning
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Scenario thinking isot straight

line extrapolation.
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Scenario Building Step 4: ldentify Critical Uncertainties

w First, come up with a list ahanydrivers impacting your problem.
w Next, plot your drivers on anncertainty/importance plot.

w Now, choose drivers in thieigh uncertainty, high importanceuadrant of
the plot.

R . Driver High h
Driver :
C E Uncertainty
- Driver High
< A Importance
i Driver
D B
8 Driver
— D
Low » Importance

Scenario Planning 37



Scenario Building Step 4: ldentify Critical Uncertainties

w C2NJ SEIFYLIX ST GKS 4F3SAy3a 2F ! YSNA
and high importance.

W eCKdzaZ F2NJ aO0OSYyIFNA2Z2 LA FYYyAy3aIsS AG A
W C¢CKS LidzN1J22aS 2F aO0OSYylI NA2 (UKAY]lAYy3
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Step 4: Identify Critical Uncertainties

w You can use other axes on the plot, as shown below.

w Whatever the axes, the point is to come up with drivers that will
dzt OAYI 0Stfé& LINRPRdAzOS GAYUSNBalGAy3IE

A : Driver High A
Driver :
C E | Uncertainty
> Drz\/er Highly
.% Driver Uncontrollablg
O B
8 Driver
> D
Low » Uncontrollability
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Step 4: Identify Critical Uncertainties
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Scenario Building Step 4: ldentify Critical Uncertainties

Let us return to ouexampleof the Marquette ENMA program,

One key factor for the program, obviously, is the

need for engineering manageys
w It seems to be a given that the world neetsre technology
w Therefore, the world needsiore engineers
w Therefore,more engineering managers
. dzi GKSAS | NBRntefesigh 2 B OFRE T2 NI 9|
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Scenario Building Step 4: ldentify Critical Uncertainties

But this need for more engineering managers has sorezesting
dimensions, such as:

w Wherewill these engineering managers be working?

w What will be the primaryunctions of these managers?
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Recall our ENMA stakeholder list:

w Students(current and future): How can | keep my current job and advance
In my profession?

w Employersof students Where will my future leaders come from?

w Marquette University How do | maintain/improve my image and balance
my budget?

w College of Engineering | 26 R2 L SYyKFIyOS Y& ¢
balance my budget?

w ENMA staff How do we maintain an attractive program and keep our
jobs?

Are the questions on the previous slide interesting to these stakeholders?
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Scenario Building Step 4: ldentify Critical Uncertainties

w Are these questionsnportant:
- Wherewill engineering managers beorking?
- What will these engineering managers Heing?

w These gquestions anenportant to our stakeholders:

w Students(current and future): How can | keep my current job and
advance in my profession?

w Employers of students Where will my future leaders come from?
w Marquette University. Where will my future students come from?
w College of EngineeringWhat will my future student do?

w ENMA staff: What should | teach??!!
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Scenario Building Step 4: ldentify Critical Uncertainties

w Are these questionancertain:
- Wherewill engineering managers be working?
- What will these managers beoing?

w Recall my observation:
w Two biggest contributors to technology development failure:
w Seltdelusion(build it and they will come),
w Underresourcing(no project left behind).

w If youthink youknow the answers to these two questions,
| suggest to you that you are:

w Experiencing the first contributor, and
w Will be experiencing the second, or
w Fasttracked to be the CEO of your company.

Scenario Planning
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Scenario Building Step 4: ldentify Critical Uncertainties

Here are two interesting drivers for our example.

What engineering
managers will be
doing.

: Driver
1 Driver

c Driver Where engineering
*? A managers will be
£ Driver working.
S B
o -
5 Driver

D
Low

» Importance

Scenario Planning

46



For this example, we will refine our scenario planning even further.
We said there weréwo interesting issues:
- Where will engineering managers be working?

- What will be the primary functions of these managers?

For this example, we will focus on only thecondissue:

What will be the primary functions of engineering managers?

We can always address the first issue in a future scenario planning session.

Scenario Planning 47



Our primary question:
- What will be the primary functions of these managers?
OYVIAYSSNAY3I YIYylI3ISNE KIS Ylye TFdzy
A Project management
A Balancing the engineering budget
A Hiring people
A SiGOX

In our example, we will focus specifically on two critical functions of
engineering managers:

- Innovation ¢ Devising new solutions to problems.

- Entrepreneurshipg Bringing solutions to customers in new ways.
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Scenario Planning Steps:

What problem are you trying to solve?

Gather information

|dentify driving forces

|dentify critical uncertainties A . ~ < A
fy [ SGQa dzaS UKS A\

Create scenarios entrepreneurship functions to

Compose the stories Create scenarios

Scenario application

|dentify key indicators

© © N o 0 A~ W DR

Monitor key indicators

10. Update scenarios and strategies
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Scenario Buildingt Step 5: Create Scenarios

w You have identified a two highly important but highly uncertain drivers.

w Next, you must envision the extreme conditions for each driver:
- Extreme positive vs. extreme negative,
- Extremely optimistic vs. extremely pessimistic,
-9 00X

w Now, draw another fourquadrant plot, with the extremes on the axes:

In this way, you generate four

Driver B+ highly-differentiated scenarios:
| 5 4 Scenario 1: AB-
Driver A ) Scenario 2: AB+
) ] Scenario 3:; AB-

Dri A+
1 £ et Scenario 4: A+/B+

Driver B

A\ 4
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Example:
In Scenario 4engineering managers
are highly involved in devising new
solutions to problemsand bringing
them to customers in new ways.

+
c
e
Scenario2 S| Scenario 4
-
= +
- Entrepreneurship ]

Scenario Dimensions:

¢ Devising new solution

to problems.

¢ Bringing
- solutions to customers in new way:
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Note:

w

w

This is just one way to come up with scenarios.

LGiQa aeadSYFiAOZ |yR 3IASYSNI GSa

differentiated scenarios.

LGQa 322R glé G2 aitl NI o

.dz AF @2dz SO Ayaz?
this approach.

You can even just come up with them off the top of your head, as long

as they are interesting and hightyfferentiated.

Scenario Planning
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Scenario Planning Steps:

What problem are you trying to solve?
Gather information

|dentify driving forces

|dentify critical uncertainties

Create scenarios

Compose the stories

Scenario application

|dentify key indicators

© © N o 00 A~ W D

Monitor key indicators

10. Update scenarios and strategies

Scenario Planning
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Example:

In Scenario 4, engineering managers
“are highly involved in devising ne

solutions to problemsnd bringing

them to customers in new ways.

+

c

O
Scenario 2 S| Scenario 4

2

= +

Entrepreneurship

Scenario 1 Scenario 3

¢ Devising new
solutions to problems.

¢ Bringing
solutions to customers In ne
- ways.
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Scenario Building Step 6: Compose the Stories

w Foreachof your (4) scenarios, you must now write a shidry.

w Eachstory should capture aision of how the world will be under this
scenario.

w It can be quite beneficial to come up with a catelaymefor the scenario.

Names stick in the mind and capture the essence of the scenario.

e

w You might attempt to describe the state of the world that characterizes
your scenario.

w Or you might choose an archetypical person that would characterize your
scenario.

C2NJ SEI Y
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