N

ICe

Theory and Pract

POLICY ANALYSIS

lence

in.Se

lons

icat

ing Appl

Includ

and Technology

GRANGER MORGAN

\Y




Many books instruct readers on how to use the tools of policy analysis. This
book is different. Its primary focus is on helping readers to look critically
at the strengths, limitations, and the underlying assumptions analysts
make when they use standard tools or problem framings. Using examples
many of which involve issues in science and technology, the book exposes
readers to some of the critical issues of taste, professional responsibility,
ethics, and values that are associated with policy analysis and research
Topics covered include policy problems formulated in terms of utility
maximization such as benefit-cost, decision, and multi-attribute analysis
issues in the valuation of intangibles, uncertainty in policy analysis, selected
topics in risk analysis and communication, limitations and alternatives to
the paradigm of utility maximization, issues in behavioral decision theory,
issues related to organizations and multiple agents, and selected topics in

policy advice and policy analysis for government.

“Professor Morgan deftly and methodically unravels the intricacies
of public policymaking, illustrating its intersection with science and
technology with precision. Moreover, he equips readers with the tools
necessary to understand today’s complex global challenges and work
toward their solutions.”

Dr. Pradeep K. Khosla, Chancellor, University of California, San Diego

CAMBRIDGE
UNIVERSITY PRESS
www.cambridge.org

ISBN 978-1-316-63620-6

781316"636




NVOIJOW

}oe.d pue Auoay |

]
Y

U 9D

- SISATVNY ADIT10d

4 ;
: &
2
. J
¥ s
b ‘%ﬂl“' v
R 5 P
Ilql- .
5 d L
. : o I b
"". e I'.r:.-
. B
-,
x i
e = ‘l_‘.t
™ o ".'...
L

@
>
<
=
=
P
-
0
m :



Theory and Practice in Policy Analysis

Including Applications in Science and
Technology

M. GRANGER MORGAN
Carnegie Mellon University

S CAMBRIDGE
%) UNIVERSITY PRESS




CAMBRIDGE

UNIVERSITY PRESS

University Printing House, Cambridge cB2 88s, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA

477 Williamstown Road, Port Melbourne, VIC 3207, Australia
4843/24, 2nd Floor, Ansari Road, Daryaganj, Delhi — 110002, India
79 Anson Road, #06-04/06, Singapore 079906

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781107184893
DOI: 10.1017/9781316882665

© M. Granger Morgan 2017

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2017
Printed in the United Kingdom by Clays, St Ives plc
A catalogue record for this publication is available from the British Library.

ISBN 978-1-107-18489-3 Hardback
ISBN 978-1-316-63620-6 Paperback

Cambridge University Press has no responsibility for the persistence or accuracy
of urLs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.



Theory and Practice in Policy Analysis

Many books instruct readers on how to use the tools of policy analysis.
This book is different. Its primary focus is on helping readers to look
critically at the strengths, limitations, and the underlying assumptions
analysts make when they use standard tools or problem framings. Using
examples, many of which involve issues in science and technology, the
book exposes readers to some of the critical issues of taste, professional
responsibility, ethics, and values that are associated with policy analysis
and research. Topics covered include policy problems formulated in
terms of utility maximization such as benefit-cost, decision, and multi-
attribute analysis, issues in the valuation of intangibles, uncertainty
in policy analysis, selected topics in risk analysis and communication,
limitations and alternatives to the paradigm of utility maximization,
issues in behavioral decision theory, issues related to organizations and
multiple agents, and selected topics in policy advice and policy analysis
for government.

M. Granger Morgan is the Hamerschlag University Professor of
Engineering at Carnegie Mellon University where he was the found-
ing Head of the Department of Engineering and Public Policy. He also
holds appointments in Electrical and Computer Engineering and in the
H. John Heinz III College of Public Policy and Management. He has
worked extensively on policy problems that involve issues in science
and technology. Much of his work has focused on the characteriza-
tion and treatment of uncertainty, especially as applied to environmen-
tal issues, that involve energy and electric power, and many aspects of
the problem of climate change. Morgan’s formal academic training is
in applied physics. He is a member of the U.S. National Academy of
Sciences and of the American Academy of Arts and Sciences. He is the
author of many papers and five books, including two with Cambridge
University Press: Uncertainty: A Guide to Dealing with Uncertainty
in Quantitative Risk and Policy Analysis and Risk Communication: A
Mental Models Approach.






Preface

As the title indicates, this is a book about the theory and practice of policy
analysis. It is not a book designed to make readers expert in the use of specific
analytical tools. That is something that can be gained through more specialized
books, courses, and practice. Rather, this is a book designed to help readers to
develop their own independent understanding and critical assessment of the
strengths, limitations, and underlying assumptions of key policy research and
analysis tools and problem framings. Hence my focus is on:

the underlying assumptions and implications of various analytical techniques;
the strengths and limitations of these techniques;

¢ the role and objective of policy-related studies, especially those that involve
technology and public policy;

¢ the behavioral, institutional, organizational, political, and historical con-
texts in which issues of technology and public policy play out and the role of
analysis in the broader process of policy development and implementation.

The book grew out of a course that [ have taught for many years as one of
the core courses in the Ph.D. program in the Department of Engineering and
Public Policy at Carnegie Mellon University. That course has revolved around
intensive classroom discussion of a large number of readings. In writing this
book I have faced the problem of trying to figure out how to preserve at least
some elements of the process of self-discovery and learning that has occurred
through those classroom discussions.

Because I believe it is important for readers to be exposed to some of the
more important writings in the primary literature, I have used more direct quo-
tations from the literature than are found in many books, and in many sections
I have included recommended readings and a number of discussion questions.
[ have tried to limit my summary of many of the readings, since the point of
this book is not to supply Granger Morgan’s “CliffsNotes” but rather to help
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Xiv Preface

readers to develop and refine their own views. This is of course an explicitly
normative process.

While I have not been reluctant to express my views about specific methods
or literatures, I have tried to do so in a way that encourages readers to con-
sider, and perhaps disagree with, those views. When I have taught the course
at Carnegie Mellon, it has always been most successful when students in the
class were prepared to disagree vigorously with some of the views I expressed.

In order to avoid the awkward use of “his or her” in sentences such as
“the decision maker must consider his or her preferences,” I have sometimes
adopted the (grammatically incorrect) phrasing, “the decision maker must con-
sider their preferences.” In discussing decision making, I have also sometimes
adopted the convention, widely used in the decision analysis literature, of refer-
ring to “your” decision.

While the book should be accessible to readers from a wide variety of back-
grounds, most of the examples I have used involve issues in science and tech-
nology. A significant number are drawn from the domain of climate change
because policy analysis in this domain often stretches the boundaries of con-
ventional tools and analysis strategies — and because I have been fortunate to
help lead three large NSF-supported centers that have focused on a variety of
decision-making issues related to climate change. However, in most cases, the
issues being illustrated with these climate examples generalize to a variety of
other problems in technology and public policy.

During the first week of the course from which this book has grown, I include
a brief discussion of some topics in the philosophy of science. Our faculty in
Engineering and Public Policy asked me to add this material when it became
apparent that a number of our Ph.D. students could not state a “falsifiable
proposition.” Because I think it is valuable for practitioners in science, technol-
ogy, and public policy to have some familiarity with the ideas of philosophers
such as Popper and Kuhn, I have included a brief discussion in Appendix 1.

There are many important topics related to science, technology, and public
policy that this book does not address. Two especially important excluded top-
ics are issues related to technological innovation and R&D policy, and issues
that are often termed science and technology studies. A few suggested readings
on these topics can be found in Appendix 2 and Appendix 3.
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