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ABSTRACT

The search for scientific bases for confronting problems of social policy is bound to fail, because of
the nature of these problems. They are “wicked™ problems, whereas science has developed to deal
with “tame” problems. Policy problems cannot be iti described. Mor T, in a st
society there is nothing like the undisputable public good; there is no objective definition of equity;
policies that respond to social problems cannot be meaningfully correct or false; and it makes no
sense to talk about “optimal solutions™ to social problems unless severe qualifications are imposed
first. Even worse, there are no “solutions™ in the sense of definitive and objective answers.

George Bernard Shaw diagnosed the case several years ago; in more recent times
popular protest may have already become a social movement. Shaw averred that
“every profession is a conspiracy against the laity.” The contemporary publics are
responding as though they have made the same discovery.

Few of the modern professionals seem to be immune from the popular attack—
whether they be social workers, educators, housers, public health officials, policemen,
city planners, highway engineers or physicians. Our restive clients have been telling
us that they don’t like the educational programs that schoolmen have been offering,
the redevelopment projects urban renewal agencies have been proposing, the law-
enforcement styles of the police, the administrative behavior of the welfare agencies,
the locations of the highways, and so on. In the courts, the streets, and the political
campaigns, we’'ve been hearing ever-louder public protests against the professions’
diagnoses of the clients’ problems, against professionally designed governmental
programs, against professionally certified standards for the public services.

It does seem odd that this attack should be coming just when professionals in

* This is a modification of a paper presented to the Panel on Policy Sciences, American Association
for the Advancement of Science, Boston, December 1969.
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“The kinds of problems that
planners deal with—social
problems—are inherently
different from problems that
scientists deal with.
Planning problems are

inherently wicked.”
- Rittel and Webber (1973)









Characteristics of ‘Wicked Problems’

WP have no definitive
formulation.

There is no immediate test of
whether a solution “worked”.

WP have no stopping rule — you
can’ t tell when you’ ve solved
the problem.

Solutions to WP can be only good
or bad, not true or false.

Every attempt at a solution
“counts”; no trial and error.
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WPs do not have an exhaustive
list of potential solutions

Every WP is unique

Every WP may be a symptom of
another WP

The way one chooses to define
the WP determines the nature of
the WP

Planners have responsibilities for
their actions to identify and solve
these problems







“[Bioethics is] the systematic
study of the moral dimensions --

including moral vision, .

decisions, conduct and policies --

of the life sciences and health

care, employing a variety of \

ethical methodologies in an Y 10eony repml
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Pediatric Assent in Western Kenya 3

PEDIATRIC ASSENT FOR A STUDY OF ANTIRETROVIRAL THERAPY DOSING
FOR CHILDREN IN WESTERN KENYA: A CASE STUDY IN INTERNATIONAL
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Barbaral.}  The Ethics of Information: Absolute Risk Reduction and Patient
Eric M. Mg . .
| -- Understanding of Screening

Peter H. Schwartz, MD, PhD'3 and Eric M. Meslin, PhD'*

'Indiana University Center for Bioethics, Indianapolis, IN, USA; 2Indiana University School of Medicine, Indianapolis, IN, USA; *Department of
Philosophy, IUPUI School of Liberal Arts, Indianapolis, IN, USA.
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DAILY COMMENT

JUNE 28, 2012

SOMETHING WICKED THIS WAY COMES

BY ATUL GAWANDE

A few days ago, while awaiting the
Supreme Court’s ruling on President
Obama’s health-care law, I called a few =4
doctor friends around the country. I
asked them if they could tell me about
current patients whose health had been affected by a lack of
insurance.

RAE
LNy W

Allocating Resources —
A Wicked Problem New Biotechnology

Volume 29, Issue 6, 15 September 2012, Pages 757-768

Molecular Diagnostics & Personalised Medicine

By MARGARET R. MCLEAN, M.DIV., Ph.D.

Research paper

Pharmacogenomics and personalized medicine: wicked problems,
ragged edges and ethical precipices

Leonard M. Fleck
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i Evening News [
Meet Louise, the world’s
first test-tube arrival

SUPER BABE

Wide-eyed Louise Brown pictured in ho
sho was horn. Teday she's deing w
—— et
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INDIANA

*QOverall health rank: 37 (out of 51)

sImmunization rates: 47

*Obesity rates: 43

Infant mortality: 45

*Deaths from cardiovascular disease per/100,000: 14*




Why Are Bioethics Problems Wicked?

“All evaluative Alasda
judgments and, more —TER
specifically, all moral VIRTUE
judgments are nothing '
but expressions of

preference, expressions

of attitude or feeling”.
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"...the reason why medical B

ethical questions seem THE ENDS OF
1rresolvable may well inhere HuMAN LIFE
not in some defect of medical
practice or the advent of
biomedical technology or the
inherent complexity of moral
life, but in our community's i N
political philosophy. We lack a Erekicl J. Emanuel

common conception of the B B
good.
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“...science has become European Journal of
Human Genetics

especially challenging for
policy-making precisely

Volume 21 Supplement 2 June 2013 www.nature.com/ejhg

Towards a Theory of Science Policy for Genetics

E. M. Meslin™, A Blasimme’;

'Indiana University, Indianapolis, IN, United States, “UMR U 1027, Inserm, Université
I - Paul Sabati L France.

because liberal democracies
lack a coherent way to
accommodate pluralistic
views about scientific
Innovation”.

Many politically charged topics in Western liberal democracies have science

at their core: embryonic stem cell research, climate change, GM crops, or al-
| ternative energy strategies. But science has always been politically charged
"] -- from the early 17th century academies advising governments, to the Hori-
zon 2020 budget debate in Europe and the “fiscal cliff” in the United States.
We argue that science has become especially challenging for policy-making
precisely because liberal democracies lack a coherent way to accommodate
pluralistic views about scientific innovation. Indeed, given the importance
of science in society, it is surprising that so little attention has been given
to providing a coherent approach that would explain the way science poli-
- cy works. Such an approach, if it could be developed as theory, might help
systematize public decision making about science and more effectively con-

many science policy topics where comprehensive ethical analysis has been
brought to bear (rightly) on key issues such as informed consent, privacy,
and governance. This may be why regulation of direct-to-consumer genetic
testing, establishing consent protocols for biobanks, or constructing privacy
protections for GWAS studies does not admit of harmonized policy. It may
also be that insufficient effort has been made to articulate the fundamental
political values that underpin progress in science policy. To supplement the
role that ethical theory has played in genetics, we sketch the basic features
of a theory of science policy using political philosophy to engage these nor-
mative problems.

E.M. Meslin: F. Consultant/Advisory Board; Modest; Eli Lilly. A. Blasimme:
None.
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Towards Solving Them

The Tragedy of the Commons

What Shall We Maximize?

Population, as Malthus said, naturally
tends to grow “geometrically,” or, as we
would now say, exponentially, In a
finite world this means that the per
capita share of the world’s goods must
teadily decrease. Is ours a finite world?

A fair defense can be put forward for
the view that the world is infinite; or
hat we do not know that it is not. But,
in terms of the practical problems that

The Tati blem has no technical sol
it req a fund. 1 in morality.
Garrett Hardin

At the end of a thoughtful article on
the future of nuclear war, Wiesner and
York (Z) concluded that: “Both sides in
the arms race are . . . confronted by the
dilemma of steadily increasing military
power and steadily decreasing national
security. It is our considered profes-
sional judgment that this dilemma has
no technical solution. If the great pow-
ers continue to look for solutions in
the area of science and technology only,
the result will be to worsen the situa-
tion.”

I would like to focus your attention
not on the subject of the article (na-
tional security in a nuclear world) but
on the kind of conclusion they reached,
namely that there is no technical solu-
tion to the problem. An implicit and
almost universal assumption of discus-
sions published in professional and
semipopular scientific journals is that
the problem under discussion has a
technical solution. A technical solution
may be defined as one that requires a
change only in the techniques of the
natural sciences, demanding little or
nothing in the way of change in human
values or ideas of morality.

In our day (though not in earlier
times) technical solutions are always
welcome. Because of previous failures
in prophecy, it takes courage to assert
that a desired technical solution is not
possible. Wiesner and York exhibited
this courage; publishing in a science
journal, they insisted that the solution
to the problem was not to be found in
the natural sciences. They cautiously
qualified their statement with the
phrase, “It is our i profes-

sional judgment. . . .” Whether they
were right or not is not the concern of
the present article. Rather, the concern
here is with the important concept of a
class of human problems which can be
called “no technical solution problems,”
and, more specifically, with the identifi-
cation and discussion of one of these.
It is easy to show that the class is not
a null class. Recall the game of tick-
tack-toe. Consider the problem, “How
can I win the game of tick-tack-toe?”
It is well known that I cannot, if I as-
sume (in keeping with the conventions
of game theory) that my opponent un-
derstands the game perfectly. Put an-
other way, there is no “technical solu-
tion” to the problem. I can win only
by giving a radical meaning to the word
“win.” I can hit my opponent over the
head; or I can drug him; or I can falsify
the records. Every way in which I “win”
involves, in some sense, an abandon-
ment of the game, as we intuitively un-
derstand it. (I can also, of course,
openly abandon the game—refuse to
play it. This is what most adults do.)
The class of “No technical solution
problems” has members. My thesis is
that the “population problem,” as con-
ventionally conceived, is a member of
this class. How it is conventionally con-
ceived needs some comment. It is fair
to say that most people who anguish
over the population problem are trying
to find a way to avoid the evils of over-
population without relinquishing any of
the privileges they now enjoy. They
think that farming the seas or develop-
ing new strains of wheat will solve the
bl

The author s professor of biology, University
of California, Santa Barbara. This article is
can_Associat t of Science
at Utah State University, Logan, 25 June 1968.
13 DECEMBER 1968

p i I try to show
here that the solution they seek cannot
be found. The population problem can-
not be solved in a technical way, any
more than can the problem of winning
the game of tick-tack-toe.

must face in the next few genera-
tions with the foreseeable technology, it
is clear that we will greatly increase
human misery if we do not, during the
immediate future, assume that the world
available to the terrestrial human pop-
ulation is finite. “Space” is no escape
@).

A finite world can support only a
finite population; therefore, population
growth must eventually equal zero. (The
case of perpetual wide fluctuations
above and below zero is a trivial variant
that need not be discussed.) When this
condition is met, what will be the situa-
tion of mankind? Specifically, can Ben-
tham's goal of “the greatest good for
the greatest number” be realized?

No—for two reasons, each sufficient
by itself. The first is a theoretical one.
It is not mathematically possible to
maximize for two (or more) variables at
the same time. This was clearly stated
by von Neumann and Morgenstern (3),
but the principle is implicit in the theory
of partial differential equations, dating
back at least to D’Alembert (1717-
1783).

The second reason springs directly
from biological facts. To live, any
organism must have a source of energy
(for example, food). This energy is
utilized for two pucposes: mere main-
tenance and work. For man, mainte-
nance of life requires about 1600 kilo-
calories a day (“maintenance calories”).
Anything that he does over and above
merely staying alive will be defined as
work, and is supported by “work cal-
ories” which he takes in. Work calories
are used not only for what we call work
in common speech; they are also re-
quired for all forms of enjoyment, from
swimming and automobile racing to
playing music and writing poetry. If
our goal is to maximize population it is
obvious what we must do: We must
make the work calories per person ap-
proach as close to zero as possible. No
gourmet meals, no vacations, no sports,
no music, no literature, no art. . . . I
think that everyone will grant, without

1243
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“The population problem
has no technical solution; it
requires a fundamental
extension of morality”.

= Garret Hardin (1968)
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No such conflict should
exist because each subject
has a legitimate
magisterium — and these do
not overlap...The net of
science covers the empirical
realm...The net of religion
extends over covers
questions of moral meaning
and value.

S.J. Gould Non-Overlapping Magisteria (1982)



“....There are no easy
fixes to these dilemmas.
But any solutions are
going to require a much
broader pursuit and
application of science.....

PHI BETA KAPPA BOOK AWARD WINNER

The ART and POLITICS of SCIENCE

HAROLD VARMUS

~ INDIANA UNIVERSITY

CENTER FOR BIOETHICS



Contemporary
Government

e Challenges

Australian Public Service Commission

Tackling Wicked Problems

A Public Policy Perspective
AT W\ T

'The Australian Public Service (APS) is increasingly being tasked with solving very complex
policy problems. Some of these policy issues are so complex they have been called ‘wicked’
problems. The term ‘wicked’ in this context is used, not in the sense of evil, but rather

as an issue highly resistant to resolution.

Successtully solving or at least managing these wicked policy problems requires a
reassessment of some of the traditional ways of working and solving problems in the APS.

'They challenge our governance structures, our skills base and our organisational capacity.
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Translational Science and the “Valley of Death” =




Meslin et al. Clinical and Translational Medicine 2013, 2:14 ® (linical and Translational Medicine

http://www.clintransmed.com/content/2/1/14 a SpringerOpen Journal

PERSPECTIVE Open Access

Mapping the translational science policy ‘valley of
death’




Mapping Translational Science

T1 T2
valley valley

Discovery Candidate Health

I'IJ ' INDIANA UNIVERSITY
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Evidence-based
Practice
Guidelines

T3
valley

T4
valley

Health Pop Health
Practice Impact

Adapted from Khoury et al. Genetics in Med (2007)



P

Steps on the Translational Path

Phase /Il trials; Phase Ill trials; evidence implementation Outcom-es research;'
observational studies  synthesis research; Phase IV population monitoring
T1 T2 T3 T4
valley, valley valley valley
Evidence-based
Discovery Candidate Health Practice PTES’lit?e Polqueaith
. a
Guidelines pac

Adapted from Khoury et al. Genetics in Med (2007)
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Impediments to Crossing the T1 Valley

—

Phase I/ll trials; observational studies

Institutional resources
Funding
Trained personnel
Access to biological materials, molecules, markers, reagent
Access to health information/data in the EMR/EHR
Research participants
Technology

Candidate Health

Discovery Application

IIJ  INDIANA UNIVERSITY
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Meslin et al. Clinical and Translational Medicine 2013, 2:14 ® Clinical and Translational Medicine ™
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Rethink The Social Contract

Special Topic Section: The Age of Personal Genomics
Editor: Timothy Caulfield (Edmonton, Alta)

Public Health Original Paper

Genomics
Is THE SociAL CONTRACT

INCOMPATIBLE WITH THE SOCIAL PO lsamesIen2 Fuihdonins. A 3300
SAFETY NET? REVISITNG A KEY

PHILOSOPHICAL TRADITION A .
By ER1c M. MESLIN, AARON E. CARROLL, PETER H. SCHWARTZ, SHEILA KENNEDY Resea rCh Eth Ics ln the Era Of Personal Ized

Medicine: Updating Science’s Contract with
Author’s Note: The authors would like to thank several people for comments on earlier versions Society

of this paper including Eric Wright, Heather McCabe, Halley Rose Meslin, and Kimberly Quaid.

Volume 1, Issue 1 http:/fjournals.iupui.edu/index. php/civiclitfindex July 2014

Eric M. Meslin®  Mildred K. Cho®

*Indiana University Center for Bioethics, IU School of Medicine, Indianapolis, Ind., and *Department of Pediatrics,
Stanford Center for Biomedical Ethics, Stanford University, Palo Alto, Calif,, USA

ABSTRACT: The American political landscape is characterized by ideological posturing and seemingly
intractable disagreement. Nowhere is this more obvious than in current efforts to reform health care which
Ihas become more about scoring political points than about developing public policy that would benefit millions.
Especially worrisome is the odious habit of dismissing proposals - especially those that see an expanded role

for government — as somehow inconsistent with American ‘values’. We believe that progress may be possible

by re-engaging directly with and ing on our basic ing of social contract theory and its

influence on American civic discourse.

Keywords: Social contract theory, Affordable Care Act, Hobbes, Locke, Rousseau, Health reform, civic

discourse, political culture, safety net

July 2014 Ts the Social Contract Incompatible with the Social Safety Net? 1
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Build and Maintain Public Trust

e Reduce hype about science
progress

e Valuing the role that
science should play in
public policy generally

* Agree on ways to
democratize science,
including sustained critical
reflection and creative
political experimentation.

INDIANA UNIVERSITY
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GENOMICS

]

Deflating the Genomic Bubble

James P. Evans,' Eric M. Meslin,? Theresa M. Marteau,’ Timothy Caulfield*

in America ... and it always will

be.” This oft-quoted epithet pok-
ing fun at the promise of the “beautiful game”
in the United States can seem uncomfortably
apt when applied to genomic medicine. It’s
now been 10 years since humans deciphered
the digital code that defines us as a species.
Although it may be hard to overestimate the
significance of that achievement, it is easy to
misconstrue its meaning and promise. Peo-
ple argue about whether mapping the human
genome was worth the investment (/-3). With
global funding for genomics approaching $3
billion/year (4), some wonder what became
of all the genomic medicine we were prom-
ised (9). It thus seems an appropriate time to
take stock of whence the real benefits from
genomic research may come and how best to
attain a future in which genomics improves
human health.

Recent methodological progress in
genomics has been breathtaking. We now
regularly assay genomes at millions of loci
(6). and routine whole-genome sequencing

(44 Soccer is the sport of the future

Impediments and Hyperbole
Substantial impediments to
realizing many of the claims
most frequently heard include
the following:

The problem of clinical utility
and relative risk. The numerous
genetic variants that mediate dis-
ease risk typically confer woe-
fully low relative risks (i.e., com-
pared with the much more mean-
ingful absolute risk) and are
thus meager in their predictive
power (10). Their applicability to
patient care shows little promise;
studies (//-14) demonstrate that
even combining dozens of risk
markers provides little clinically
meaningful information. In the
public health realm, the prospect
of effectively stratifying popula-
tions as high or low risk, thereby
guiding screening, is equally
dismal. Given the multifactorial
nature of common diseases and




Use Innovative Research Platforms

u® OR Ul

RESEARCH PRIORITIES

We need an international infrastructure for

ELSI 2_0 for Genomics and society the ethical, legal, and social implications

of genomic research.
Jane Kaye,'* Eric M. Meslin,? Bartha M. Knoppers, Eric T. Juengst,' Myléne Deschénes,®

Anne Cambon-Thomsen,® Donald Chalmers,” Jantina De Vries® Kelly Edwards,® Nils Hoppe *®
Alastair Kent," Clement Adebamowo,"” Patricia Marshall,” Kazuto Kato™

e |nternationalize science

POLICYFORUM
" e Public engagement
. \ Request O Individual ELSI researcher .
> Funders and policy-makers \ T > International steering group [CJ ELSI research group Stl"ategles th at move fU rther
1 - '
Fund d 2 {3 )
\_ S . - upstream
P — \ ,,,,,,,, ; Collaboratory” platform
S 113 12
- <y £ ‘ & : e ELSI2.0 “Collaboratory
- 3 = W & g o
1 -4 (=) = =3 . . . .
w2 h 5] e 4 — < ()
4% : - g |dentifying key impediments
TR g i-- Ak +Work groups S o . . .
3| 525 g : i Imtaona f - to policy implementation
£ EZE Yo ! &
3 = =} .
1IE |2 . Q O £| e C(ollect data on policy
& P S M2 eeme— e Uy ® =%
] | I N . 4 s H
; I P e | S i S g influences
1. Issues and priorities 1. Team (support) ] O Y D
identification 2.KT R R s i e O . .
2. Foresight papers a. Impact O
3. Rapid-response teams b. Policy i e e s :
& rﬁi:‘;g sk ; :::J:,(lt‘:( - Open forums to match common interests . S .
5. Meta-level studies i I(]ootdimlion 32‘:;'::: . . \'EJ h
5. Funding strategy ;(oflli‘f: workshops @
| 5y
= Effective >~ .
Efficient )
Collaboratory scheme. Relations among the parts of the proposed Collaboratory are shown. KT, knowledge transfer; IT, information technology.
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Neal Laneis the Malcolm
Gills University Professor
and Senior Fellow of

the James A. Baker i
institute for Public Policy
at Rice University in
[Houston, Texas. Heis a
physicit and works on
[matters of science and
technology policy.
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Alarm Bells Should Help Us Refocus

WE'RE HEARING ALARM BELLS THESE DAYS ABOUT SCIENCE IN THE UNITED STATES. ON THE
one hand, we’ve been told that in the global economy of today’s “flattened” world, we need to bolster

v d Earlier this year,
when President Bush announced his American Competitiveness Initiative, the future appeared
brighter for the physical sciences, math, and engincering (although the National Institutes of Health
budget remains flat). But other alarms have sounded that the increases may be at the expense of the
disciplines that have historically sought to understand how all this hard work actually hel
deal with these very issues. Last month, Senator Kay Bailey Hutchinson (R-TX), chair of a Senate
pancl that oversees the U.S. National Science Foundation (NSF), aggressively argued that the agency
should limit its funding for the social sciences and focus on the “hard™ sciences. Although the
committee stopped short of tying NSF's hands, Congress has yet to make a final decision on whether
or not competitiveness is just about technology. Congress should think hard about this.

In the past, investments in science have brought breakthrough
technologies, a productive technical work force and positive trade
balance in the high-tech sector, and medical miracles, along with
many other tangible benefits. Most Americans believe they are
healthier and better off because of the nation’s long-standing
preeminence in science and technology. Moreover, because
other nations are replicating our blucprint for rescarch and
higher education with increasing success, competition is
growing fierce. So fierce, that our country’s present and future
position in the world cconomy is at considerable risk.

All this challenges our political leaders, but it should also
challenge the broad scientific community to make sure that our
science actually helps provide what most Americans need.
Clearly, this requires an aggressive and ambitious program of A
basic research in the hard sciences, including physics, chemistry, materials science, mathematics i
and computer science, biology and biomedical science, carth and space sciences, and engineering. %
But that will not be enough.

Over decades, as our scientific knowledge has become more sophisticated, we have come to
recognize how such things as human dynamics and institutional behavior can either enhance or
impede the benefits y of our rescarch But that reality is only the
first step. We need a much better understanding of how new technical knowledge and tools translate -
into products, jobs, and wealth; how people learn; how offshoring of jobs, even technical jobs, |+
affects our workforce and quality of life; how increased investment in science and enginecring
research leads to increased industrial productivity and to better jobs; and how to cope with a host
of ever-changing socictal problems. These issues are the domain of the social sciences, which also ¥
need increased federal support. But that still is not sufficient.

The successful application of new knowledge and breakthrough technologics, which are likely to
oceur with ever-increasing frequency, will require an entirely new interdisciplinary approach to
policy-making: one that operates in an agile problem-solving environment and works effectively at
the interface where science and technology meet business and public policy. It must be rooted in a
vastly ‘people, organizations, cultures, and nati dbei
innovative strategics and new methods of communication. All of this can occur only by engaging the
nation’s top social scientists, including policy experts, to work in collaboration with scientists and
engineers from many fields and d y that address
large but well-defined national and global problems. This will not be casy. It will require qualitative
changes in research d inthe way i ider rescarch funding.

Cynics may dismiss these concerns with an abrupt, “We've seen all this before” I believe they
are wrong and it would be folly to ignore the alarm bells. Rather, let us use these sometimes shrill
warnings to help us refocus and regain the high road for the 21t century for science, the nation, and
all of humanity. Albert Einstein cloguently framed this issue for scientists in 1931 at the California
Institute of Technology: “Concern for man himselfand his fate must always constitute the chief
objective of all technological endeavors . . . Never forget this in the midst of your diagrams and | S
equations.” Congress, as well as scientists, should remember these words. .

~ Neal Lane
10.126/science 1131478

SCIENCE _VOL 312 30 JUNE 200

www.sciencemag.org
=74 — —
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“The successful application of new knowledge and
breakthrough technologies... will require an
entirely new interdisciplinary approach to policy-
making: v
*that operates in an agile problem-solving ‘
environment

- works effectively at the interface where science ¥ _' _
and technology meet business and public policy. ~ =&

*1s rooted 1n a vastly improved understanding of =+ °
people, organizations, cultures, and nations o
-implemented by innovative strategies and new e
methods of communication

*engages the nation’s top social scientists,
including policy experts, to work in collaboration e
with scientists and engineers from many fields”.

Neal Lane, Science 312, 30 June, 2006
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