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ESD Summer Reading Lists—2003-2014

June 11, 2014
ESD Summer Reading Lists

Back in 2003, when ESD was a toddler of about 4 1/2, we were preparing for our spring semester
offsite traditionally held at the end of the academic year in late May or early June. | had the idea
of preparing a short list of books with relevance to the ESD mission-the study of complex
sociotechnical systems-and presented that idea to the then (and founding) ESD director
Prof. Daniel Roos. He agreed it would be worthwhile as an experiment, and so | did create the first
ESD Summer Faculty Reading List. A “summer” reading list carries the suggestion of books you
can take to “the beach”. So no “text books” were included. The books were treatments of critical
contemporary issues that the world faces, important methods and perspectives germane to these
issues and the complex sociotechnical systems in general, and relevant history. In retrospect, the
beach would likely be too distracting a venue for many of these books!

| got some “attaboys” on the 2003 list. A number of my colleagues said it was nice to take a look
at my ideas about what books might be interesting reading. So with that positive feedback, | began
to do this ESD Faculty Summer Reading List each year. When | did it the second year, | noted that
this had now become a “tradition” and with an organization as young as ESD, we needed all the
traditions we could get.

You can see where it has gone from here. The tradition has continued to the present day, with now
twelve years of history for this reading list. In the early days, the commentary on the books was
largely my own. As years wore on we would include materials that others-the publisher or book
reviewers-had prepared with some supplementary comments from me. And in later years my
comments became less and less prevalent and even non-existent.

Another thing we did regularly was to include books that had been published during that current
academic year by ESD faculty/teaching staff, so this served as a mechanism for highlighting the
scholarly work of my ESD colleagues and in 2013, two books published by MIT Press and Penguin
Press book were included.

In any case, we have these reading lists encompassing books over this twelve-year period and
thought it would be helpful to publish it as an ESD working paper to give our colleagues at MIT
and outside the Institute access in one document to this eclectic potpourri of books. You may even
find something you want to read that you missed the first time around.

We hope the reader finds this compendium to be useful and we look forward to any feedback that
you may have including suggestions for 2015 and forward.

Joseph M. Sussman

JR East Professor

Professor of Civil & Environmental Engineering
and Engineering Systems

MIT
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ESD Summer Reading List—Summer 2014

Books of interest to the ESD community:

The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant
Technologies

Erik Brynjolfsson (MIT Sloan)

In recent years, Google's autonomous cars have logged thousands of miles
on American highways and IBM’s Watson trounced the best human
Jeopardy! players. Digital technologies—with hardware, software, and
networks at their core—will in the near future diagnose diseases more
accurately than doctors can, apply enormous data sets to transform
retailing, and accomplish many tasks once considered uniquely human.

In The Second Machine Age MIT's Erik Brynjolfsson and Andrew McAfee—
two thinkers at the forefront of their field—reveal the forces driving the
reinvention of our lives and our economy. As the full impact of digital
technologies is felt, we will realize immense bounty in the form of dazzling
personal technology, advanced infrastructure, and near-boundless access
to the cultural items that enrich our lives.

Drawing on years of research and up-to-the-minute trends, Brynjolfsson and McAfee identify
the best strategies for survival and offer a new path to prosperity. These include revamping
education so that it prepares people for the next economy instead of the last one, designing new
collaborations that pair brute processing power with human ingenuity, and embracing policies
that make sense in a radically transformed landscape.

—W. W. Norton & Company

The Map and the Territory: Risk, Human Nature, and the Future of Forecasting
Alan Greenspan

Greenspan, Federal Reserve Bank chairman from 1987 to 2006,
investigates the financial crisis of 2008 with a focus on economic AI.AN
forecasting, and he sets out to understand how we got it wrong and what GREENSPAN
we can learn from our mistakes. The author determines there is
something more systematic about the way people behave irrationally, THE MAP
especially during economic crises, and this behavior can be measured and AND THE
incorporated into economic forecasting and setting economic policy.
Greenspan’s considerations include behavioral imperatives (fear, TERRITORY
optimism, etc.) and their role in rational economic behavior and market RIS ILEILA AL
outcomes; bubbles and their differences; and the roots of the crisis in FUTORE OF FORECASTING



http://www.amazon.com/The-Second-Machine-Age-Technologies/dp/0393239357/ref=sr_1_1?ie=UTF8&qid=1400008500&sr=8-1&keywords=The+Second+Machine+Age%3A+Work,+Progress,+and+Prosperity+in+a+Time+of+Brilliant+Technologies
http://www.amazon.com/Map-Territory-Nature-Future-Forecasting/dp/1594204810/ref=sr_1_1?s=books&ie=UTF8&qid=1400008623&sr=1-1&keywords=The+Map+and+the+Territory%3A+Risk,+Human+Nature,+and+the+Future+of+Forecasting

securitized U.S. subprime mortgages. He identifies too big to fail as the most problematic trend
from the recent financial debacle and strongly supports modern industrial capitalism, although
he notes its inherent creative destruction in a system of winners and losers that imposes
hardship on workers who lose jobs and homes. This challenging, thought-provoking book sheds
an important perspective on events that triggered possibly the greatest financial crisis ever.

—Booklist review

System Effects: Complexity in Political and Social Life
Robert Jervis

Based on more than three decades of observation, Robert Jervis ROBERT JERVIS
concludes in this provocative book that the very foundations of many social i 7
science theories—especially those in political science—are faulty. Taking L
insights from complexity theory as his point of departure, the author
observes that we live in a world where things are interconnected, where
unintended consequences of our actions are unavoidable and
unpredictable, and where the total effect of behavior is not equal to the
sum of individual actions. Jervis draws on a wide range of human
endeavors to illustrate the nature of these system effects. He shows how
increasing airport security might actually cost lives, not save them, and
how removing dead trees (ostensibly to give living trees more room) may damage the health of
an entire forest. Similarly, he highlights the interconnectedness of the political world as he
describes how the Cold War played out and as he narrates the series of events—with their
unintended consequences—that escalated into World War I.

The ramifications of developing a rigorous understanding of politics are immense, as Jervis
demonstrates in his critique of current systemic theories of international politics—especially
the influential work done by Kenneth Waltz. Jervis goes on to examine various types of negative
and positive feedback, bargaining in different types of relationships, and the polarizing effects
of alignments to begin building a foundation for a more realistic, more nuanced, theory of
international politics. System Effects concludes by examining what it means to act in a system.
It shows how political actors might modify their behavior in anticipation of system effects, and
it explores how systemic theories of political behavior might account for the role of anticipation
and strategy in political action. This work introduces powerful new concepts that will reward not
only international relations theorists, but also all social scientists with interests in comparative
politics and political theory.

—Princeton University Press


http://www.amazon.com/System-Effects-Robert-Jervis/dp/0691005303

Rescuing Prometheus: Four Monumental Projects that Changed the World
Thomas P. Hughes

Tom Hughes died earlier this year. He was a giant in the field of the history of technology and spent
considerable time at MIT during his distinguished career. He had a profound effect on a number of
MIT faculty. Read SHASS tribute to Hughes: “Tom Hughes: Remembering a Non-Lifer.”

Rescuing Prometheus is an eye-opening and marvelously informative look

FAUS MERRNLNTAL 'llli‘!-'l tjn:

CHANSEE THE MONENS WOWLE

at some of the technological projects that helped shape the modern world. :

........

Thomas P. Hughes focuses on four postwar projects whose vastness and
complexity inspired new technology, new organizations, and new
management styles. The first use of computers to run systems was
developed for the SAGE air defense project. The Atlas missile project was
so complicated it required the development of systems engineering in |
order to complete it. The Boston Central Artery/Tunnel Project tested |
systems engineering in the complex crucible of a large-scale civilian

roadway. And finally, the origins of the Internet fostered the collegial | wenmmmimm i s
management style that later would take over Silicon Valley and define the modern computer
industry. With keen insight, Hughes tells these fascinating stories while providing a riveting
history of modern technology and the management systems that made it possible.

—Vintage

The Fractalist: Memoir of a Scientific Maverick
Benoit Mandelbrot

Benoit Mandelbrot, the creator of fractal geometry, has significantly
improved our understanding of, among other things, financial variability The Fractalist
and erratic physical phenomena. In The Fractalist, Mandelbrot recounts M
the high points of his life with exuberance and an eloquent fluency,

deepening our understanding of the evolution of his extraordinary mind. -y A
We begin with his early years: born in Warsaw in 1924 to a Lithuanian A
Jewish family, Mandelbrot moved with his family to Paris in the 1930s,
where he was mentored by an eminent mathematician uncle. During
World War |1, as he stayed barely one step ahead of the Nazis until France
was liberated, he studied geometry on his own and dreamed of using it to
solve fresh, real-world problems. We observe his unusually broad education in Europe, and later
at Caltech, Princeton, and MIT. We learn about his thirty-five-year affiliation with IBM’s Thomas
J. Watson Research Center and his association with Harvard and Yale. An outsider to
mainstream scientific research, he managed to do what others had thought impossible: develop
a new geometry that combines revelatory beauty with a radical way of unfolding formerly hidden
laws governing utter roughness, turbulence, and chaos.

—Pantheon


http://www.amazon.com/Rescuing-Prometheus-Monumental-Projects-Changed/dp/0679739386/ref=sr_1_1?s=books&ie=UTF8&qid=1401982752&sr=1-1&keywords=Rescuing+Prometheus:+Four+Monumental+Projects+That+Changed+the+Modern+World
http://www.amazon.com/Fractalist-Memoir-Scientific-Maverick/dp/0307377350/ref=sr_1_1?s=books&ie=UTF8&qid=1401980819&sr=1-1&keywords=The+Fractalist%3A+Memoir+of+a+Scientific+Maverick

Everything is Obvious: How Common Sense Fails Us
Duncan J. Watts

Why is the Mona Lisa the most famous painting in the world? Why did
Facebook succeed when other social networking sites failed? Did the
surge in lraq really lead to less violence? How much can CEO’s impact the

performance of their companies? And does higher pay incentivize people Everything
to work hard? Is Obvious®

If you think the answers to these questions are a matter of common sense,
think again. As sociologist and network science pioneer Duncan Watts D, J. Wikies
explains in this provocative book, the explanations that we give for the
outcomes that we observe in life—explanation that seem obvious once we
know the answer—are less useful than they seem.

Drawing on the latest scientific research, along with a wealth of historical and contemporary
examples, Watts shows how common sense reasoning and history conspire to mislead us into
believing that we understand more about the world of human behavior than we do; and in turn,
why attempts to predict, manage, or manipulate social and economic systems so often go awry.

—Crown Business

Books of interest to the ESD community:

Sustainable Urban Metabolism
Paulo Ferrao and John E. Fernandez

Urbanization and globalization have shaped the last hundred years. These
two dominant trends are mutually reinforcing: globalization links
countries through the networked communications of urban hubs. The
urban population now generates more than eighty percent of global GDP.
Cities account for enormous flows of energy and materials—inflows of
goods and services and outflows of waste. Thus urban environmental SUSTAINABLE

management critically affects global sustainability. In this book, Paulo e
Ferrao and John Fernandez offer a metabolic perspective on urban
sustainability, viewing the city as a metabolism, in terms of its exchanges
of matter and energy. Their book provides a roadmap to the strategies and tools needed for a
scientifically based framework for analyzing and promoting the sustainability of urban systems.

Using the concept of urban metabolism as a unifying framework, Ferrao and Fernandez
describe a systems-oriented approach that establishes useful linkages among environmental,
economic, social, and technical infrastructure issues. These linkages lead to an integrated
information-intensive platform that enables ecologically informed urban planning. After


http://www.amazon.com/Everything-Obvious-Common-Sense-Fails/dp/0307951790/ref=sr_1_1?s=books&ie=UTF8&qid=1401981007&sr=1-1&keywords=Everything+is+Obvious%3A+How+Common+Sense+Fails+Us
http://mitpress.mit.edu/books/sustainable-urban-metabolism

establishing the theoretical background and describing the diversity of contributing disciplines,
the authors sample sustainability approaches and tools, offer an extended study of the urban
metabolism of Lisbon, and outline the challenges and opportunities in approaching urban
sustainability in both developed and developing countries.

Social Physics: How Good Ideas Spread—The Lessons from a New Science
Alex Pentland

If the Big Data revolution has a presiding genius, it is MIT's Alex “Sandy” Pentland. Over years

of groundbreaking experiments, he has distilled remarkable discoveries B '" :

significant enough to become the bedrock of a whole new scientific field: 1 SN LY
SOCIAL -

social physics. Humans have more in common with bees than we like to v eresl
admit: We're social creatures first and foremost. Our most important [-! | o coop @
habits of action—and most basic notions of common sense—are wired into | " ipeas spreaD—

us through our coordination in social groups. Social physics is about idea ,T.HAE:E:VSSEENFESM}
flow, the way human social networks spread ideas and transform those | . Apgx -y
ideas into behaviors. PENTLAND .

Thanks to the millions of digital bread crumbs people leave behind via S o

smartphones, GPS devices, and the Internet, the amount of new

information we have about human activity is truly profound. Until now, sociologists have
depended on limited data sets and surveys that tell us how people say they think and behave,
rather than what they actually do. As a result, we've been stuck with the same stale social
structures—classes, markets—and a focus on individual actors, data snapshots, and steady
states. Pentland shows that, in fact, humans respond much more powerfully to social incentives
that involve rewarding others and strengthening the ties that bind than incentives that involve
only their own economic self-interest.

Pentland and his teams have found that they can study patterns of information exchange in a
social network without any knowledge of the actual content of the information and predict with
stunning accuracy how productive and effective that network is, whether it's a business or an
entire city. We can maximize a group’s collective intelligence to improve performance and use
social incentives to create new organizations and guide them through disruptive change in a way
that maximizes the good. At every level of interaction, from small groups to large cities, social
networks can be tuned to increase exploration and engagement, thus vastly improving idea flow.

Social Physics will change the way we think about how we learn and how our social groups
work—and can be made to work better, at every level of society. Pentland leads readers to the
edge of the most important revolution in the study of social behavior in a generation, an entirely
new way to look at life itself.

—Penguin Press

— Back to Table of Contents



http://www.amazon.com/Social-Physics-Spread-Lessons-Science/dp/1594205655/ref=pd_sim_sbs_b_1?ie=UTF8&refRID=0VPR1JP7K8SQEQZZMEW2

ESD Summer Reading List—Summer 2013

Books of interest to the ESD community:

Signals and Boundaries: Building Blocks for Complex Adaptive Systems
John H. Holland

Signals And BoundariesComplex adaptive systems (cas), including
ecosystems, governments, biological cells, and markets, are characterized
by intricate hierarchical arrangements of boundaries and signals. In _ Sk @
ecosystems, for example, niches act as semi-permeable boundaries, and &Gﬁzﬁg_‘. Olad 3
smells and visual patterns serve as signals; governments have departmental B

hierarchies with memoranda acting as signals; and so it is with other cas.
Despite a wealth of data and descriptions concerning different cas, there
remain many unanswered questions about “steering” these systems. In
Signals and Boundaries, John Holland argues that understanding the origin
of the intricate signal/border hierarchies of these systems is the key to
answering such questions. He develops an overarching framework for comparing and steering cas
through the mechanisms that generate their signal/boundary hierarchies.

BOUNDARIES

John H. Holland

Holland lays out a path for developing the framework that emphasizes agents, niches, theory,
and mathematical models. He discusses, among other topics, theory construction; signal-
processing agents; networks as representations of signal/boundary interaction; adaptation;
recombination and reproduction; the use of tagged urn models (adapted from elementary
probability theory) to represent boundary hierarchies; finitely generated systems as a way to tie
the models examined into a single framework; the framework itself, illustrated by a simple
finitely generated version of the development of a multi-celled organism; and Markov processes.

—MIT Press

3.11: Disaster and Change in Japan

Richard J. Samuels (Ford International Professor of Political Science and director of
the Center for International Studies at MIT)

3.110n March 11, 2011, Japan was struck by the shockwaves of a 9.0
magnitude undersea earthquake originating less than 50 miles off its 3 ‘l ‘l
eastern coastline. The most powerful earthquake to have hit Japan in | &

recorded history, it produced a devastating tsunami with waves reaching | sssstenss cransn oo

RICHARD J. SAMUELS

heights of over 130 feet that in turn caused an unprecedented multireactor
meltdown at Fukushima Daiichi Nuclear Power Plant. This triple
catastrophe claimed almost 20,000 lives, destroyed whole towns, and will
ultimately cost hundreds of billions of dollars for reconstruction.



http://mitpress.mit.edu/books/signals-and-boundaries-0
http://www.amazon.com/3-11-Disaster-Richard-J-Samuels/dp/0801452007/ref=sr_1_1?s=books&ie=UTF8&qid=1369857837&sr=1-1&keywords=3.11

In 3.11, Richard Samuels offers the first broad scholarly assessment of the disaster's impact on
Japan’s government and society. The events of March 2011 occurred after two decades of social
and economic malaise—as well as considerable political and administrative dysfunction at both
the national and local levels—and resulted in national soul-searching. Political reformers saw
in the tragedy cause for hope: an opportunity for Japan to remake itself. Samuels explores
Japan’s post-earthquake actions in three key sectors: national security, energy policy, and local
governance. For some reformers, 3.11 was a warning for Japan to overhaul its priorities and
political processes. For others, it was a once-in-a-millennium event; they cautioned that while
national policy could be improved, dramatic changes would be counterproductive. Still others
declared that the catastrophe demonstrated the need to return to an idealized past and rebuild
what has been lost to modernity and globalization.

Samuels chronicles the battles among these perspectives and analyzes various attempts to
mobilize popular support by political entrepreneurs who repeatedly invoked three powerfully
affective themes: leadership, community, and vulnerability. Assessing reformers’ successes and
failures as they used the catastrophe to push their particular agendas—and by examining the
earthquake and its aftermath alongside prior disasters in Japan, China, and the United States—
Samuels outlines Japan’s rhetoric of crisis and shows how it has come to define post-3.11
politics and public policy.

—Cornell University Press

Brooklyn Bridge: Fact and Symbol (2nd edition)
Alan Trachtenberg

Brooklyn Bridgel read this excellent book during the 2013 Independent Broo'hrii'gﬁridge

Fard anid Symibiel

Activities Period. It's an effective blend of engineering, U.S. history,
politics, and art. The author, Alan Trachtenberg (now Professor Emeritus
of English and American Studies at Yale), is not an engineer, but seems to
have some facility with writing about the technology. The main focus of this
book is the historical importance of the Brooklyn Bridge for both the New
York metro area and the United States as a whole. The latter several
chapters of the book look at the bridge as it is represented in American

art, especially photography and poetry. s T

—University of Chicago Press


http://www.amazon.com/Brooklyn-Bridge-Fact-Symbol-Phoenix/dp/0226811158/ref=sr_1_1?s=books&ie=UTF8&qid=1369857973&sr=1-1&keywords=Brooklyn+Bridge%3A+Fact+and+Symbol

The Signal and the Noise: Why So Many Predictions Fail — but Some Don't
Nate Silver

Design StructureNate Silver built an innovative system for predicting ‘i}'}-—g_‘_
baseball performance, predicted the 2008 election within a hair’s breadth, and?}?:z':,-
and became a national sensation as a blogger—all by the time he was 138
thirty. The New York Times now publishes FiveThirtyEight.com, where

Silver is one of the nation’s most influential political forecasters. oll] S0 many
Predictions f,) _

ut 50me do’.,st I

Drawing on his own groundbreaking work, Silver examines the world of
prediction, investigating how we can distinguish a true signal from a |
universe of noisy data. Most predictions fail, often at great cost to society,  73t€ silyg, ’
because most of us have a poor understanding of probability and

uncertainty. Both experts and laypeople mistake more confident

predictions for more accurate ones. But overconfidence is often the reason for failure. If our
appreciation of uncertainty improves, our predictions can get better too. This is the “prediction
paradox”: The more humility we have about our ability to make predictions, the more successful
we can be in planning for the future.

In keeping with his own aim to seek truth from data, Silver visits the most successful forecasters
in a range of areas, from hurricanes to baseball, from the poker table to the stock market, from
Capitol Hill to the NBA. He explains and evaluates how these forecasters think and what bonds
they share. What lies behind their success? Are they good—or just lucky? What patterns have
they unraveled? And are their forecasts really right? He explores unanticipated commonalities
and exposes unexpected juxtapositions. And sometimes, it is not so much how good a prediction
is in an absolute sense that matters but how good it is relative to the competition. In other cases,
prediction is still a very rudimentary—and dangerous—science.

Silver observes that the most accurate forecasters tend to have a superior command of
probability, and they tend to be both humble and hardworking. They distinguish the predictable
from the unpredictable, and they notice a thousand little details that lead them closer to the
truth. Because of their appreciation of probability, they can distinguish the signal from the noise.

With everything from the health of the global economy to our ability to fight terrorism dependent
on the quality of our predictions, Nate Silver’s insights are an essential read.

—Amazon.com


http://www.amazon.com/Signal-Noise-Many-Predictions-Fail/dp/159420411X/ref=sr_1_1?s=books&ie=UTF8&qid=1369858096&sr=1-1&keywords=the+signal+and+the+noise+nate+silver

Antifragile: Things That Gain from Disorder

Nassim Nicholas Taleb

AntifragileNassim Nicholas Taleb, the bestselling author of The Black
Swan and one of the foremost thinkers of our time, reveals how to thrive
in an uncertain world.

W PR TARES ALVILELLINE RUTNEN OF
THE BLACK SWAN

Just as human bones get stronger when subjected to stress and tension,
and rumors or riots intensify