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Praise for Bulletproof Problem Solving

"The Bulletproof Problem Solving approach acknowledges the reality many
environmentalists face today: this is hard work. Conn and MclLean’s guide
makes it a little bit easier.”

-Mark R. Tercek, CEO of The Nature Conservancy and author of Nature’s
Fortune

“Conn and MclLean have distilled their matchless experience in attacking
challenges of every scale and level of complexity into this virtual war-room of a
book, creating an indispensable resource for the 21st century problem-solvers
upon whom our future depends. A must-read for all aspiring change agents!”

-Sally Osberg, retired CEO of the Skoll Foundation, co-author of Getting
Beyond Better: How Social Entrepreneurship Works

“Navigating ambiguity and solving complex problems creatively is the truth
test for humans to complement rather than substitute the artificial intelli-
gence of computers. Without much better approaches to teach those skills,
our schools risk preparing second class robots rather than first class humans.
Rob MclLean and Charles Conn show that this can be done and provide an
intuitive roadmap for how to do this, with lots of real-world examples that
make it fun.”

-Andreas Schleicher, Director for the Directorate of Education and
Skills, OECD

"Great strategic problem solving is an essential tool, one whose value is only
going up. Bulletproof provides the secret sauce behind the McKinsey frame-
work to help structure and guide the problem-solving process. | want to hire
people who understand this approach.”

-Barry Nalebuff, Milton Steinbach Professor, Yale School of Management
and cofounder, Honest Tea

“The old paradigm of strategy departments and planning cycles has been
overthrown by agile and rapid team-based problem solving, providing better
solutions and better organization alignment to implement. This book, written
by two of the smartest people | know, provides the needed blueprint for how
build these world-beating problem solving teams.”

-Mehrdad Baghai, Chair of Alchemy Growth and author of As One
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Foreword

Bulletproof. At McKinsey there is no greater compliment than to
have your reputation as a problem solver described as “bullet-
proof.” While it takes many skills and types of intelligence to make
a modern consulting firm work, the cornerstone capability is always
creative problem solving.

The importance of great problem solving has only grown as the
pace of economic and technological change has accelerated in
recent years—and the scope and complexity of the problems we
need to address increases alongside it. Today we are just as likely
to be hired to help a country public health system prepare for the
next Ebola outbreak as to develop a digital marketing strategy for a
new consumer product. As ever more data becomes available, the
bar on the quality of thinking rises. We need bulletproof problem
solvers.

Whether you work in industry, the nonprofit sector, or government,
there is no way to anticipate and plan for the new structures and
operating rules that are unfolding. Nor is simply accelerating and
adapting traditional, domain-oriented, training approaches suffi-
cient. The only way to successfully navigate this level of change
is to be a fluid and creative problem solver. That's why the World
Economic Forum labeled complex problem solving its number one
skill for the twenty-first century. Organizations everywhere are look-
ing for this capability in their talent recruiting above all else.

Conns53021_flastol.indd 9 @
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Foreword

What is perhaps surprising is that a disciplined, comprehensive
approach to problem solving isn't taught in schools or universities.
It is absent from most curricula even in many business schools. You
can see elements in things like root-cause analysis or the current
vogue for agile teams and design thinking, but they don't go far
enough. This book introduces the systematic process for problem
solving that has been missing, a version of the time-tested method-
ology we have used for many years in McKinsey.

The seven-step method Charles and Rob demonstrate here is
transparent and straightforward. It doesn’t require specialist skills
or fancy mathematical talent—though the authors do show when
more sophisticated analytic techniques can be valuable, and why
they are often more accessible than you think. It is iterative and
flexible; it can be applied quickly to get rough-cut answers, and
more slowly to fine-tune nuanced answers. It shows how to fight
the human biases in decision making that we have learned so much
about in recent years. And it works on nearly any kind of problem,
from personal life decisions, to business and nonprofit questions,
to the biggest policy challenges facing society.

As a longtime runner, | was especially drawn to Rob's analysis
of whether or not to have knee surgery. | was also impressed by
the straightforward analysis that can help voters consider their
response to complicated policy decisions in areas like fisheries and
educational funding. | naturally enjoyed reading the cases cover-
ing business strategy or enhancing profitability. And while there
are some genuinely intractable social and environmental problems,
this methodology can still shine light on solution paths to even the
trickiest challenges, including fighting climate change and obesity.

You couldn't ask for more qualified authors to write a book of this
kind. Charles drafted the original internal McKinsey presentation
on problem solving, 7 Easy Steps to Bulletproof Problem Solving,
one of our most requested professional development documents
ever, when we were young consultants in Toronto. | have known Rob
for more than 35 years, starting with a project we did together on
how to leverage the time of the CEO of Australia’s largest company.
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Foreword

During their time at McKinsey, Rob and Charles collaborated with
other colleagues to develop the horizons approach to growth strat-
egy that we still use today. After they left the firm, | enjoyed watch-
ing them both continue to apply their problem solving method
as entrepreneurs and as change makers in the nonprofit sector. In
recent years | have had a front-row seat as Charles brought this
distinctive mindset to strategy development and transformation at
the Rhodes Trust.

Problem solving is the core skill for the twenty-first century. Now,
finally, we have a guide to doing it right that any of us can follow.

Dominic Barton

Managing Director (Retired),
McKinsey & Company

Conn553021_flast0l.indd 11 @
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Introduction

The 70s and 80s were characterized by intense interest in strategy
development. That was displaced by an era from the 90s onward
that focused on execution, including deep attention to getting
things done, as exemplified by the book Execution by Ram Charan
and Larry Bossidy, and a number of books on business process rede-
sign." However, a ruthless focus on execution assumes you have
strategic direction right and can adapt to new competition, fre-
quently from outside your industry. This can no longer be assumed.

MANAGERIAL SKILLS EVOLUTION

ERA Strategy N\ B Complex Problem
Solving
TIME PERIOD 70s - 80s 90s - 2015 .. \ 2015 onward
CHALLENGES Where and how : Getting things // Agile and creative

to compete _ done / problem solving

As this new era of the problem solving organization takes hold, we
expect it will trigger even more interest in how teams go about
sharpening complex problem solving and critical thinking skills—
what is called mental muscle by the authors of The Mathematical
Corporation.? The other side of the equation is the increasing
importance of machine learning and artificial intelligence in
addressing fast-changing systems. Problem solving will increas-
ingly utilize advances in machine learning to predict patterns in
consumer behavior, disease, credit risk, and other complex phe-
nomena, termed machine muscle.

To meet the challenges of the twenty-first century, mental muscle
and machine muscle have to work together. Machine learning frees

'Larry Bossidy and Ram Charan, Execution: The Discipline of Getting Things Done
(Random House, 2008).

2 Josh Sullivan and Angela Zutavern, The Mathematical Corporation: Where Machine
Intelligence and Human Ingenuity Achieve the Impossible (Public Affairs, 2017).
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Introduction

human problem solvers from computational drudgery and amplifies
the pattern recognition required for faster organizational response
to external challenges. For this partnership to work, twenty-first cen-
tury organizations need staff who are quick on their feet, who learn
new skills quickly, and who attack emerging problems with confi-
dence. The World Economic Forum in its Future of Jobs Report®
placed complex problem solving at #1 in its top 10 skills for jobs in
2020. Here is their list of important skills that employers are seeking:

TOP 10 SKILLS IN 20120

1 Complex Problem Scm
Critical Thinking
(Creativity Y

Peaple Management

2

3

4.

5. Coordinating with Others

6 Emotional Intelligence

] Judgment and Decision Making
8. Service Orientation

9 Negotiation

10.  Cognitive Flexibility

It is becoming very clear that job growth is focused in areas where
tasks are nonroutine and cognitive, versus routine and manual. The
intersection of nonroutine tasks and cognitive ability is the heart-
land of complex problem solving. The authors of a recent McKinsey
Quarterly article made the point that “more and more positions

*Future of Jobs: Employment, Skills and Workforce Strategy for the Fourth Indus-
trial Revolution (World Economic Forum, 2016).
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Introduction

require employees with deeper expertise, more independent judg-
ment, and better problem solving skills.”* We are already seeing
that many organizations place a premium on analytic skills and
problem solving and make it the essential criterion to be hired.
Commentator David Brooks of the New York Times takes this con-
clusion even further when he says, "It doesn't matter if you are work-
ing in the cafeteria or the inspection line of a plant, companies will
only hire people who can see problems and organize responses.”®

Education Gaps

If creative problem solving is the critical twenty-first century skill, what
are schools and universities doing to develop these skills in students?
Not enough. It remains early days in codifying and disseminating
problem solving best practices in educational institutions. Andreas
Schleicher, Director of Education and Skills and Special Advisor to
the Secretary General of the OECD, explains the need for develop-
ing problem solving skills in students this way: “Put simply, the world
no longer rewards people just for what they know—Google knows
everything—but for what they can do with what they know. Problem
solving is at the heart of this, the capacity of an individual to engage
in cognitive processing to understand and resolve problem situa-
tions where a method of solution is not immediately obvious."®

The OECD Program for International Student Assessment (PISA)
started testing individual problem solving skills in 2012 and added
collaborative problem solving skills in the 2015 assessments. One of
the interesting early findings is that to teach students to become bet-
ter problem solvers involves other capabilities than simply teaching
reading, mathematics, and science literacy well. Capabilities such as
creativity, logic, and reasoning are essential contributors to students
becoming better problem solvers. That is what this book is about.

“Boris Ewenstein, Bryan Hancock, and Asmus Komm, “Ahead of the Curve: The
Future of Performance Management,” McKinsey Quarterly, May 2016.

David Brooks, “Everyone a Changemaker,” New York Times, February 18, 2018.

®Beno Csapo and Joachim Funke (eds.), The Nature of Problem Solving: Using
Research to Inspire 21st Century Learning. (OECD Publishing, 2017).
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Introduction

Universities and colleges are being challenged to demonstrate that
their graduates have developed problem solving skills to prepare
them for the demands of the workplace. One method of evaluating
whether over a college degree there is improvement in critical think-
ingis the CLA+ test (Collegiate Learning Assessment plus) developed
by the nonprofit Council for Aid to Education (CAE). The Wall Street
Journal reported in 2017 that of the 200 colleges that apply the test
“a majority of colleges that took the CLA+ made measurable pro-
gress in critical thinking”—although some well-respected colleges
didn’t show much difference between incoming freshmen scores and
those of seniors.” Effective university approaches to develop critical
thinking and problem solving range from analyzing classic poems
like Beowulf, to teaching logic structures, and setting practical group
projects that require demonstration of problem solving abilities.
What we glean from the article and college practices generally is an
awakening of interest in student problem solving, and expectations
that problem solving will be enhanced over the course of a degree
program. But we have not seen a common framework or process
emerge yet.

The Seven-Steps Process

The heart of the book is a seven-step framework for creative prob-
lem solving, Bulletproof Problem Solving, starting with these critical
questions:

1. How do you define a problem in a precise way to meet the
decision maker's needs?

2. How do you disaggregate the issues and develop hypotheses
to be explored?

3. How do you prioritize what to do and what not to do?
4. How do you develop a workplan and assign analytical tasks?

5. How do you decide on the fact gathering and analysis to resolve
the issues, while avoiding cognitive biases?

"Douglas Belkin, "Exclusive Test Data: Many Colleges Fail to Improve Critical-
Thinking Skills,” Wall Street Journal, June 5, 2017,
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Introduction

6. How do you go about synthesizing the findings to highlight
insights?

7. How do you communicate them in a compelling way?

WE SEVEN §Tgp

DEFINE
v TE PROBLEM 4

In the book we take you through the seven steps in a way that builds
understanding and mastery through examples. We highlight a vari-
ety of analytic tools available to aid this process, from clever heuris-
tics, analytic short cuts, and back-of-the-envelope calculations, to
sophisticated tools such as game theory, regression analysis, and
machine learning. We also show how common cognitive biases can
be addressed as part of the problem solving process.

The final two chapters explicitly deal with how you solve prob-

lems when uncertainty is high and interdependencies or systems
effects are significant. We believe that even the so-called “wicked

Conns53021_flastoZ.indd 19 @
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3. Failure to disaggregate the problem. We see few problems
that can ever be solved without disaggregation into compo-
nent parts. A team looking at the burden of asthma in Sydney
got the critical insight into the problem only when they broke
it down along the lines of incidence and severity. In Western
Sydney the incidence of asthma was only 10% higher than
Northern Sydney, but deaths and hospitalization were 54-65%
greater. The team was familiar with research that linked asthma
with socioeconomic status and tree cover. It turns out that
socioeconomic status is significantly lower in Western Sydney,
tree cover is about half Northern Sydney, and daily maximum
particulate matter (PM 2.5) is 50% higher. By finding the right
cleaving point to disaggregate the problem, the team was able
to focus on the crux of the issue. This led to them proposing
an innovative approach to address respiratory health through
natural solutions, such as increasing tree cover to absorb par-
ticulate matter.

4. Neglecting team structure and norms. Our experiences in team
problem solving in McKinsey and other organizations highlight
the importance of a diversity of experience and divergent views
in the group, having people who are open-minded, a group
dynamic that can be either competitive or collaborative, and
training and team processes to reduce the impact of biases. This
has been underscored by recent work on forecasting. Execu-
tives rank reducing decision bias as their number one aspiration
for improving performance.’ For example, a food products com-
pany Rob was serving was trying to exit a loss-making business.
They could have drawn a line under the losses if they took an
offer to exit when they had lost $125 million. But they would only
accept offers to recover accounting book value (a measure of
the original cost). Their loss aversion, a form of sunk-cost bias,

®Philip Tetlock and Dan Gardner, Superforecasting: The Art and Science of Predic-
tion (Random House, 2015).

? Tobias Baer, Sven Hellistag, and Hamid Samandari, “The Business Logic in Debi-
asing,” McKinsey Latest Thinking, May 2017.
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Introduction

meant that several years later they finally exited with losses in
excess of $500 million! Groupthink amongst a team of manag-
ers with similar backgrounds and traditional hierarchy made it
hard for them see the real alternatives clearly; this is a common
problem in business.

Incomplete analytic tool set. Some issues can be resolved with
back of the envelope calculations. Others demand time and
sophisticated techniques. For example, sometimes no amount
of regression analysis is a substitute for a well-designed, real-
world experiment that allows variables to be controlled and a
valid counterfactual examined. Other times analysis fails because
teams don't have the right tools. We often see overbidding for
assets where teams use past earnings multiples rather than the
present value of future cash flows. We also see underbidding for
assets where development options and abandonment options,
concepts akin to financial options, are not explicitly valued. How
BHP, an Australian resource company, addressed these issues is
developed in Chapter 8.

Failing to link conclusions with a storyline for action. Analyti-
cally oriented teams often say, "We're done” when the analysis
is complete, but without thinking about how to synthesize and
communicate complex concepts to diverse audiences. For exam-
ple, ecologists have pointed to the aspects of nature and urban
green spaces that promote human well-being. The message
has frequently been lost in the technical language of ecosystem
services—that is, in describing the important role that bees play
in pollination, that trees play in absorbing particulate matter,
or water catchments play in providing drinking water. The story
becomes so much more compelling when, in the case of air pol-
lution, it has been linked to human respiratory health improve-
ments in asthma and cardiovascular disease.” In this case, by
completing the circle and finding a way to develop a compelling

0 Planting Healthy Air (The Nature Conservancy, 2016).
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Introduction

storyline that links back to the “hook” of human health makes all
the difference in capturing an audience and compelling action.

7. Treating the problem solving process as one-off rather than an
iterative one. Rarely is a problem solved once and for all. Prob-
lems we will discuss often have a messiness about them that
takes you back and forth between hypotheses, analysis, and con-
clusions, each time deepening your understanding. We provide
examples to show it is okay and worthwhile to have second and
third iterations of issue trees as your understanding of a prob-
lem changes.

What's in Store?

This is a how-to book. We work through 30 real-world examples,
employing a highly visual logic-tree approach, with more than
90 graphics. These are drawn from our experience and honed over
an intensive summer of research with a team of Rhodes Scholars in
Oxford. They include problems as diverse as the supply of nurses
in the San Francisco Bay Area, to capital investment decisions in
an Australian mining company, to reduction of the spread of HIV
in India, to air pollution and public health in London, to competi-
tive dynamics in the hardware home-center industry, and even to
approaches to address climate change. The insights in some cases
are novel, in other cases counterintuitive. The real-world exam-
ples behind the cases have created value amounting to billions of
dollars, saved hundreds of thousands of lives, and improved the
future for endangered species like salmon.

If you want to become a better problem solver, we show how you
can do so with only a modest amount of structure and numeric abil-
ity. Individuals make decisions that have lifetime consequences—
such as career choice, where to live, their savings plan, or elective
surgery—often without due consideration. These are among the
examples we walk you through in the book to illustrate the value of
a structured process to improve your prospects of better outcomes
in your own life.

1/17/2019 11:31:08 AM
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As citizens we have a desire to understand issues of the day more
clearly and to be able to make a contribution to resolving them.
There is a temptation to say, “That issue is way too complex or
political for me to add a perspective.” We hope to change your
mind about that. There are few bigger problems on the planet than
climate change, obesity, reducing the spread of infectious disease,
and the protection of species, and we demonstrate how to tackle
problems also at this societal scale.
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Introduction

For college students and graduates in analytical roles we hope this
book will become an important resource for you—a comprehensive
suite of tools and approaches that can make you a better problem
solver, one you will return to again and again. For managers we set
out how to evaluate your competitor's performance, decide where
and how to compete, and develop a strategy in uncertain and com-
plex settings.

Our aim is simple: to enable readers to become better problem
solvers in all aspects of their lives. You don't need post-graduate
training to be an effective problem solver. You do need to be pre-
pared to work through a process and develop cases of your own
where you can try-test-learn the framework. This quote from Nobel
Laureate Herb Simon captures much of what we set out to do in
the book: “Solving a problem simply means representing it so as to
make the solution transparent.”"

""Herbert Simon, The Sciences of the Artificial (MIT Press, 1968).
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Learn the Bulletproof Problem Solving Approach

In the 1980s, when Charles was at business school, he wanted to
understand the then-ascendant Japanese business practices bet-
ter. He wrote to dozens of Japanese companies to see if they would
host him for a summer internship. Most never replied, but just as
he was thinking he might be unemployed for the summer, Charles
received a letter from a Dr. Utsumi at Canon, the camera and printer
company. Canon was prepared to hire Charles as its first western
intern, and soon he was winging his way to Japan.

It sounds like a fun adventure, and it was, but it was also a huge
shock. Charles was seconded to the production planning division
in a distant Tokyo suburb, and assigned to a Canon men’s dormi-
tory, three train lines and 90 minutes away. He couldn’t speak or
read Japanese. He was assigned what seemed at first an impossi-
ble task: develop a model for how to site factories. He despaired—
what did he know about where to put factories? It seemed like a
specialist problem.

But, with the help of a translating colleague, he began to inter-
view the team about their experiences in different factory loca-
tion decisions around the world. Patterns began to emerge in
his findings. He learned which variables were involved, from
local authorities” incentives, to local taxation rates, wage levels,
raw materials transportation cost, and so on, and eventually he
figured out which were more or less important. Finally he built
a logic tree that captured the variables, the direction or sign
of impact, and the weight of the factors. He tested the model
with data from past factory decisions and honed its accuracy
with the senior team. In the end, this little model became the
core tool used by the department to make complex factory sit-
ing decisions! The secret was that it was a single-page way of
seeing complicated trade-offs that had previously been buried in
dense reports. It made the logic of the criteria clear, and opened
weighting of variables up to discussion.

It saved what might have been a disastrous internship, but more
importantly, it convinced Charles of the decision-making power of
relatively simple logical structures and processes in problem solv-
ing. That is the core focus of this book.

17/2019 6:58:12 PM
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The Bulletproof Problem Solving Cycle

Problem solving means different things to different people. When
Rob asked his seven-year-old granddaughter how school was going,
she said to him, “Papa, I'm very good at problem solving.” This of
course was musicto Rob's ears! Of course, she was really talking about
doing math and logic problems in a school setting. Unfortunately,
these essential problem solving building blocks are seldom taught
as a systematic process and rarely in a way that addresses problems
of everyday relevance and consequence. For us, problem solving
means the process of making better decisions on the complicated
challenges of personal life, our workplaces, and the policy sphere.

The magic of the Bulletproof Problem Solving approach we intro-
duce here is in following the same systematic process to solve nearly
every type of problem, from linear ones to problems with complex
interdependencies. It sets out a simple but rigorous approach to
defining problems, disaggregating them into manageable pieces,
focusing good analytic tools on the most important parts, and then
synthesizing findings to tell a powerful story. While the process has
a beginning and end, we encourage you to think of problem solv-
ing as an iterative process rather than a linear one. At each stage we
improve our understanding of the problem and use those greater
insights to refine our early answers.

In this chapter we outline the overall Bulletproof Problem Solving
Process, introducing you to the seven steps that later chapters will
address in more detail. We demonstrate the use of logic trees to
uncover the structure of problems and focus on solution paths. We
provide several straightforward cases to get readers started. Later
chapters will introduce advanced techniques for more complicated
and uncertain problems.

The Bulletproof Problem Solving Cycle

The bulletproof problem solving process is both a complete pro-
cess and an iterative cycle. This cycle can be completed over any
timeframe with the information at hand. Once you reach a prelimi-
nary end point, you can repeat the process to draw out more insight
for deeper understanding.

1/17/2019 6:58:12 PM
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Learn the Bulletproof Problem Solving Approach

We often use the expression, “What's the one-day answer?” This
means we ask our team to have a coherent summary of our best
understanding of the problem and a solution path at any point
in the project, not just at the end. This process of creating active
hypotheses is at the heart of Bulletoroof Problem Solving. It can
even help you face the dreaded “elevator test.” The elevator test is
when you, as a junior team member, find yourself in an elevator with
the most senior person in your organization and they ask, “How
is your project going?” We have all had this happen. You panic,
your mind goes blank, and you stammer out a nonsensical dog’s
breakfast of an answer. The bulletproof problem solving process in
the following pages can help you beat this situation and turn the
elevator test into an opportunity for promaotion.

The kind of problem solving we describe can be done alone or in
teams. If you're tackling a problem by yourself, we suggest building
in review processes that you can use with family and colleagues to
get the higher objectivity and other bias-fighting benefits of a team.

The seven steps are introduced in Exhibit 1.1.

WE SEVEN STEp,

DEFINE
{WE PROBLEN

<&
S5
S
iﬁ -
S
?@E’iﬂ?

EXHIBIT 1.1 The bulletproof problem solving cycle
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The Bulletproof Problem Solving Cycle

STEP |- DEFINE THE PROBLEM

DEFINE When a problem’s context and boundaries aren't Fully described,
/{"\E PROBLE"T\ there Is a lot of room for error. The first step In our process Is
to arrive at a problem definition that Is agreed upon by those

involved in making a decision. We test the problem definition

/> agalinst several criterla: that It Is specific. not general, that we

- con clearly measure success, that the definition I1s bounded both

In time frame and by the values of the decision maker, and that
it involves definicive action being taken. This step may appear
constraining, but it leads to the clarity of purpose essential for
good problem solving.

STEP 2. DISAGGREGATE THE ISSUES

Once the prablem 1s defined. it must be disaggregated (or broken
o,% down) into component parts or issues. We employ logic trees
So of various types to elegantly disassemble problems into parts
ﬁ} for analysis, driving from alternative hypotheses of the answer.
7?‘ There 1s both an art and science to “cleaving problems—revealing
0 \ their fault lines—that drives better solutions. This Is the stage
ot which theoretical frameworks from economics and sclence
provide useful guides to better understanding the drivers of
your problem solution. We usually try several different cuts at

disaggregation to see which ylelds the most Insight.

STEP 3: PRIORITIZE THE ISSUES, PRUNE THE TREE

The next step Is to Identify which branches of the logic tree have
the biggest impact on the problem, including which you can most
affect. and focus your Initial attention on these. We employ a
simple matrix of size of impact of each lever and ability to move
the lever as a way to prune our logic trees. Prioritizing analyses
helps us find the critical path to the answer efficiently, making
the best use of team time and resources.
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Learn the Bulletproof Problem Solving Approach

our readers will face, and that exhibit the power and utility of the
process described in detail over the next several chapters.

1. Is Sydney airport capacity adequate for the future?
2. Should linstall solar panels on my roof now?

3. Where should | move?

4. Should a start-up raise its prices?

5

. Should | support a K-12 school education levy in my town?

These relatively simple cases will outline each of the seven problem
solving steps, but with a focus on the use of logic trees to help you
represent the problem and break it into manageable parts. Later
chapters will go into the fine points of the other steps in more detail
and for more complicated problems.

Case 1: Does Sydney Airport Have
Adequate Capacity?

When Rob was the lead partner in recruiting for the Australian
and New Zealand practice of McKinsey, the consulting firm made
the decision to look beyond traditional hires with MBAs to try to
attract clever physicists, scientists, lawyers, engineers, and liberal
arts graduates. Discussing business cases in interviews put many
of the potential hires at a disadvantage. So his recruiting team
came up with a non-business case that they called the Sydney
Airport case. It is pretty simple, but it is a good way to show the
seven-steps method.

All of the candidates had flown into Sydney Airport and were
aware of discussions in the newspapers about whether another
airport was needed at that time. Sydney Airport has two of the
10 busiest air routes in the world, so this is a real-world exam-
ple. At the interviews the candidates were given a simple problem
definition (step 1 problem definition): “Will Sydney Airport capac-
ity be adequate in the future?” and asked how they would think
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Case 1: Does Sydney Airport Have Adequate Capacity?

about that question. The problem statement was bounded around
passenger airport capacity, so the candidates didn't have to spend
a lot of time on policy factors that might warrant a second airport,
such as greater accessibility, safety, or environmental factors like
noise, or even alternatives like a very fast train link between major
cities. As we'll see later, the boundaries on problem definition are
really important to agree on up front.

Candidates would often ask a clarifying question or two and then
outline their approach to addressing the issue. So what was Rob’s
team looking for? They wanted to see if the candidates used a logi-
cal structure to help them solve the problem. It's much easier to
show the parts of the problem in written form, so we encouraged
candidates to use a whiteboard or pad of paper. It is usually a trial
and error process to get the breakdown right to solve the prob-
lem. This is step 2, problem disaggregation, and Exhibit 1.2 shows
a simple first cut.

SYDNEY AIRPORT
FIRST BREAKDOWN

Supply
Will airport
capacity be -
adequate?

Demand

EXHIBIT 1.2

1/17/2019 6:58:15 PM



10

Conn553021_c0l.indd

10

Learn the Bulletproof Problem Solving Approach

In this case, the simplest possible way to cleave the problem is to
define airport capacity as supply (of landing slots) less demand.
You could have a more complicated tree with competition from
other ways to get to Sydney (and you might get extra credit for
showing how those affect demand), but it probably isn't necessary
in this relatively simple case.

A good candidate would dig a little deeper of course. Exhibit 1.3
shows one way of defining airport supply capacity (number of
runways, capacity of each runway, and utilization) and demand
(Sydney’s share of regional demand). In the short term, the number
of runways is fixed, and so is runway capacity (defined mostly by
aircraft type).

SYDNEY AIRPORT
SECOND BREAKDOWN

Number of Runways
X
Supply Capacity / runway
X

Runway utilization
Will airport

capacity be
adequate? Regional Market

Demand
Demand X

Sydney Market
Share

EXHIBIT 1.3
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Case 1: Does Sydney Airport Have Adequate Capacity?

Candidates would typically explain their approach to modeling
demand growth by making different assumptions about gross
domestic product (GDP) growth, fuel costs, and relative loca-
tion attractiveness of Sydney relative to other destinations (see
Exhibit 1.4).

SYDNEY AIRPORT
THIRD BREAKDOWN

Number of Runways

X
Supply Capacity / runway Operating hours
X X
Runway utilization
Will airport Pl:nes | hour
capacity be - S
adequate? Regional Market eapie / plane
Demand
Demand X
Sudney Market
Share
EXHIBIT 1.4

But the most productive approach to this problem is to go deeper
into runway utilization, as it is one of the few variables that can be
actively managed by transportation planners. Runway utilization is
determined by hours of operation, spacing between aircraft move-
ments, and the number of people per airplane. Hours of opera-
tion are limited by curfew periods, weather, and maintenance.
Thinking about how you could vary these is the heart of steps 4
(workplanning) and 5 (analysis).

The answers Rob most liked were the ones where candidates would
say something along these lines:

Runway utilization is the key so I'd be looking at operating hours,

planes per hour, and the people per plane. You probably can't do
much with operating hours because there are curfew restrictions

11 @
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between midnight and 6 a.m. because of the residents nearby.
With planes per hour—a core variable for utilization—I'd want
to see if they could safely reduce further the time between take-
offs and landings. The third factor is the people per plane and
that comes down to slot pricing favoring larger planes and policy
about light aircraft use at peak hours (steps 6 and 7 synthesis and
storytelling)

Good candidates might also propose to raise prices to curtail
demand, a tool for airport capacity management, though one
that could result in Sydney market share loss, which city economic
planners might not embrace.

The branches on this kind of simple logic tree are joined together
mathematically, so it is possible to model simple scenarios and
show different alternatives by modifying the variables that plan-
ners could affect. A really outstanding candidate might show the
impact of increasing utilization by 20% on passenger numbers, or
employing larger planes.

What actually happened at Sydney Airport? Sydney got a third run-
way some years later and has managed the impact of significant
traffic growth by working on the key variables identified in the case.
Despite the current airport authority's opposition, Sydney is to get
a second airport in the next decade.

Case 2: Should Rob Install Solar Panels
on His Roof Now?

A few years ago Rob thought it might be time to install solar pan-
els at their house in the Australian countryside. Rob and his wife
Paula wanted to do something to offset their carbon footprint for
some time, but were struggling to make a decision with reducing
(and now eliminated) subsidies available from the power company,
declining costs of installing solar PV, and questions over the future
level of feed-in tariffs (the price at which the electricity company
buys from you when you generate excess power at home). Was now
the right time? He decided to approach it in the way he had learned

1/17/2019 6:58:16 PM
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electricity to the grid via feed-in tariffs. Most of this analysis can
be done by online calculators that solar installers offer, once
you know the size of the system, roof orientation, solar electric
potential, and the efficiency in power generation. Rob simplified
the analysis by leaving out battery storage options that add to
cost but provide the opportunity to replace peak power charges.
With an annual cost savings of around $1,500 and investment
costs of just over $6,000, payback was attractive at about four
years (step 5).

The next question was whether he should make the investment
now, or wait, hoping for lower solar panel costs later. Rob was aware
that the cost of a watt of PV had fallen almost 30% from 2012 to
2016, and almost 90% from the early days of solar PV. He wasn't
sure whether this would continue in the future. With some simple
Internet research, Rob learned that declining costs of equipment
was still uncertain, but the cost per watt was unlikely to fall by more
than 30% for at least the next three years. There is also uncertainty
about future feed-in tariffs that have been set to encourage sales
of solar PV. This has to be considered against rising retail prices for
electricity customers.

At $1,500 per year, the cost savings lost by waiting would be $4,500
over three years, so the up-front cost of the solar PV installation
would have to fall by 75% to make waiting worthwhile. Rob could
have used a net present value analysis where the time value of
money is considered rather than a simple payback. But in this case
the simple method is fine: He felt comfortable with the four-year
payback providing an implied rate of return of 25%. It was worth
doing now.

Finally, he wanted to estimate how much of his CO, footprint he
would reduce by going ahead. This depends on two things—one
is what fuel source he is displacing (coal or gas in this case), and
the second is the kilowatt hours (kWh) he is generating com-
pared to his electricity use, which he knew from the first step. Rob
simplified the analysis by looking at the carbon footprint of the
average Australian citizen, and found that the avoided carbon
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from his little solar project could reduce his footprint by more than
20%. Since the payback as an investment is very solid in this case,
Rob really could have pruned off this branch of the tree (step 3)
and saved some time—but he and Paula had multiple objectives
with this investment.

Whenever you do this kind of analysis, it is worth asking what could
go wrong, what are the risks around each part of the thinking?

PROBLEM DISAGGREGATION:

- Cap Ex
7 $5507
Investment ___ Size of
/ $6307 ™~ Ifn\-ert?jr re|;-|n|cs_>mentJ / o uSk;‘uhstem
| once during lifetime 7
PRETTY FlTl.'PﬁCTIUE, f $1300 /" Solar electnicl
* / - ~  potential
/ kR Y/ 2135
- - . —
. /" generoted ™ ~~ Efficiency In power
* Is the payback 9073 generation and capture
/7~ otkractiver / %
/ S\ / o
U years — PRoof orientation/
/ \ //_.--—- Prwll slove Nareh facing
ﬂvu]ded :' electricity SlﬂDE. qﬂn
[ \ 2 11 N
\ / \ 5023
,-"I //’I \ % of Demand side
I A 4
[ Net savings R " response (DSR)
| $1557 N used  T—Storage
| \ 50% S
SHOULD | \ appliances
PURCHASE AND \_ Sovings from
feed-in tariffs
INSTALL SOLAR T S —
PV NOW? '\\ kiWh generated 9073
| "\\ II'*. N Eﬁﬂgrt toriff go )
o Wil the price \
~ continue to decline?

\ Should we walt?

A\ No =~ ... Panel prices would hove to
\, drop bu 75% to make it
AN worth waiting

T Wil this be o

to mitigating climate

changes How many kg ™~
of C0, emissions will
be avoided?

T 7803 kg €O, 1 KA

As a percentage of the carbon
footrpint of the average
Australian, this is about 29% . |

= PRETTY SIGNIFICANTI

Exhibit 1.6
Assumptions: House type: detached bungalow, Roof or

——— signifant cantribution o

hY
S~y exported 50%

Emission factor of
NSW grid electricity
{kg(02Z IkiWh)

086 kg COZ | kWh

\\
~ kWh generated

9037 kiWh

ientation: north, Slope:

40°, Suitable roof area: 40m2, Installation size: 5kWh, Shading: none, Numbers

for calculations are from 2017, Australia.
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Case 3: Where Should | Move?

In this case there is 2 chance that the power company would reduce
the subsidies for installing solar PV. This can be mitigated by acting
quickly. The power company could also reduce the feed-in tariff rate
at which it purchased any excess power produced by Rob—and in
fact they did that later. But with a four-year payback the exposure is
reasonably limited.

The result of Rob's analyses is shown in the more complicated tree
shown in Exhibit 1.6.

With only a bit of online research, Rob was able to crack a rela-
tively complicated problem. Rob should install solar panels now.
The payback is attractive, and likely cost declines to install later are
not enough to offset the savings he could earn now. As a bonus,
Rob and Paula were able to reduce their carbon footprint by nearly
30% (steps 6 and 7).

The core of this good result was asking the right questions and
disaggregating the problem into straightforward chunks.

Case 3: Where Should | Move?

In the early 2000s Charles was living in Los Angeles. Having recently
sold the company he cofounded, his family wanted to move to a
small-town environment where there would be more opportunities
for recreation and really good schools. They liked the ski towns
they had visited, and they had always enjoyed college towns. But
how to choose? There are so many variables involved, and it is
easy to get it wrong with only impressions from brief visits. Then
Charles remembered the factory siting problem he worked on
back at Canon in Japan and set up the decision-making effort in a
similar way.

The whole family gotinvolved in the problem solving brainstorm-
ing, kids included. They started by listing out what mattered to
each of them, so their personal factors defined what it meant
to be a good place to live. The family agreed on a weighting
that favored the school system first, then the natural environ-
ment and recreation, and finally characteristics that made for
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FAMILY BRAINSTORMING SESSION: WHERE TO LIVE?

ELEMENTS OF A GOOD LIFE WHAT DOES THAT LOOK LIKE?

Really good schoals for the kids i Great teachers

i Small class sizes

Good taxpayer support for education
School choices: public, charter, private
Graduates get into good colleges

Water and air quality high

A four season climate

Lots of sunny days. but sufficient rain
Rivers ta fish in

Great hikes nearby

Skiing and mountain biking

A clean environment and lots to do
outside

A cool, friendly town A walkable town center
i Arts, theatre, libraries
Not too much traffic
Fun coffee shops and good restourants
Do any friends live there?
ls it o university towne
Is crime a prablem?

Cool. small companies
Diverse local economy
Not too for to West Coost work far Charles

Can you earn a living?

EXHIBIT 1.7

a cool, in-town experience. Charles then added the elements
of the ability to earn an income! These were agreed after lively
debate with everyone involved (step 1). They planned to use the
list to develop a set of towns to visit during family vacations (see
Exhibit 1.7).

Charles began the analysis by breaking down the problem into
the major elements the family said they valued, then identifying
subelements, and finally measurable indicators or variables that
captured each subfeature, such as sunny days or a comfort index
(defined by temperature and humidity) for climate variables (step 4).
It was a little work, but he discovered that most of the data was
available online. With the family's input, he put a relative weight
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next to each variable, to reflect the importance of each element to
their final decision.

He developed a tree of around 20 variables and gathered data for
about a dozen towns (step 2). The tree he developed is shown in
Exhibit 1.8, with the weightings shown in red.

WHERE TO LIVE: PART |

_— fverage rainfall 2%
Spanding sespup- /,/

A

_ # of sunny days 3%
_ Snow fall 1%
" — Comfort Index 3%

——Achievement index 20%

- Really good _
schools 35% "~ Good private schoals 15%

_— Watershed quality 15%
= flir quality 15%

_— A pleasant climate

f S Sn::ﬁznment ~, —— Natural beauty B == Subjective appeal 5%

| I o " PRecreation close by 8% = - Fishing 3%

[/ T Hiking 3

.'I _~ Quality of town center u% \\\_ ~— Kayaking L

I 4 —

[ ] //, University town 5% DD LLr
WHERE —— A caol, /{- Nice size: not too big U
SHOULD WE __— Arts center U%
LIVE? o \\\:"""'— Interesting small companies U%

II " Presence of friends/family  U%

\ ~_ Not too _

Distance to west coast 15%

EXHIBIT 1.8
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The where-to-live case illustrates how you can start with a simple list
of issues or elements that are related to your problem statement,
disaggregate the elements further into indicator variables, then
finally add concrete measures and weights. The rest is straightfor-
ward arithmetic based on a considered ranking of features. This type
of tree and analysis approach has applicability to many choice prob-
lems. Charles and Rob have used it to assess what apartment to buy,
what employer to join—and, of course, where to put your factory.

Case 4: Making Pricing Decisions
in a Start-up Company

In the past few years, one of Charles’s friends started a company
that makes an accessory for pick-up trucks that has a unique and
clever design. The company, which we'll call Truckgear, sells around
10,000 units a year, a number that is growing quickly. It is at break-
even on a cash basis (cash basis means not taking into account the
accounting charge for depreciating assets). Charles invested in the
company and helps devise its strategy.

Start-up companies face big and complex problems early on in the
process and, compared to larger companies, they have limited cash
resources and team members to address them. Truckgear had to
make decisions on whether it should own its own manufacturing
plant, which market segments to compete in (there are new and
used truck segments and several sales channels to each), whether it
should have its own sales force, how much to spend on marketing,
and most fundamentally, how fast to grow given limited cash? No
wonder start-up teams hardly sleep!

Recently the company had a big decision to make: Should it raise
its prices (step 1)? It had held its initial pricing of around $550 for
three years. Materials and manufacturing costs had increased as
the product features were improved, crimping its margins and low-
ering the cash generated per unit. Obviously in young companies
cash is even more critical than in established ones, as the sources
of external financing are significantly fewer. The dilemma Truckgear
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faced was this—if the marketplace reacts negatively to the price
increase, Truckgear growth would slow and perhaps even drop in
unit sales.

There is no perfect answer to this kind of question, but we employed
a particular kind of logic structure to assess it, a profit lever tree
(step 2). We wanted to hone in on the key factors around the deci-
sion, and this kind of tree is mathematically complete, so we could
use it to model different assumptions.

Exhibit 1.10 is a simple version of this kind of tree.

TRUCKGEAR PROFIT LEVER TREE

3. Can we raise
price per unite

4. Without slowing
sales growth or
drapping units?

2. This pushes down
variable margins

5. Units sold are affected by

» Competitor prices

» Customer price sensitivity

»Dealer channel margins
required

»Marketing and sales efforts

New truck dealer

Average price Used truck
per unit accessory dealers
\ Direct online
Tocal W sales
ota \
; Revenue Y
/ Ay
."llf \
/ ey -
/ =
/  Units sold . Voriable Unit Margin
TOTAL  /
o = P
Pf‘(‘?JSF‘-IIT_ \ Variable _ / K
\ jeosts T\
\ i/ / Cost of materials
\\\ I.""l \ Variable / /
\ / cost per = < Manufacturing cost
\otal _ [« unic +
e l"\, Shipping
\‘-.\ Staff
"'\,IF|xed costs é
g\r:edrheod N +Pent 1. Pressure here
™ Other
EXHIBIT 1.10
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