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Dr. Evil and the Role of Philosophy

“Can Dr. Evil Save The World?

Last summer, an elite group of scientists, economists and government
officials gathered at Snowmass ski resort near Aspen, Colorado, to
contemplate the end of the world.”

“Weyant, surprised by the “emotional and religious” debat
over Wood’s proposal, cut off discussion before it turned i
match”

Citations:
1) Talk Wood, @ smowmass
2) JEFF GOODELL, April 16, 2013, http://rezn8d.net/2013/04/16/can-dr-evil-save-the-world/



Overview

Values
— Epistemic values
— Ethical values

Sustainability

Coupled Ethical-Epistemic Analysis

— Examples

* Geophysical

* Human uncertainties
Robust Decision Making and Coupled Ethical-
Epistemic Analysis



Key Values in Science

System understanding

Improved approximation to truth
Improving lives

Empowerment through education

Responsible science
Values transparency ‘\é
Contributing to justice
Environmental sustainability

The Network for
Sustainable
Climate

Risk
Management

SCRIM




Values

* Epistemic values:
— Robustness of evidence
— Predictive power
— Convergence of evidence
— Completeness

Paul Thagard 2012
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— Fairness/Justice (Rawls) Gt
— Trustworthiness '
— Care

- oppression
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“values inescapably and
legitimately play a role in
scientific deliberations, and
the key to improving
science is to make
application of these values

rationally appropriate”
— (Thagard, 2012)

Environmental

Societal

« history and heritage
= national identity

Political

= cooperation
= global commons

Aesthetic Economic

* interpretation
= imagination

* resource pool
(privateand
public)

Scientific Committee on Antarctic Research 2010
Overview of the types of values associated with Antarctica

Values clarification
— What are our values?

— Are there value
disagreement?

Values deliberation

— What do we need to know to
judge which values are
relevant and how to rank
values?

How can values bias
scientific deliberations?

How can values legitimately
contribute to scientific
inferences?



Scientific/Epistemic Values Ethical Values

Basic
needs
D Predictive Well-
Robustness Objectivity power being

Explanatory
power




Sustainability

e Sustaining what?  What do we value that
we aim to sustain?

— “Sustainable

development is — Human life
development that meets . Well being

the needs of the present . Ways of living
generation without * Economic prosperity

compromising the ability
of future generations to
meet their own needs.”

— Brundtland Commission
1987

— Other life forms

— Ecosystems
— Environmental integrity



Sustainability for whom?

* Who has moral
standing?
— Humans only
— Animals
— All life forms
— Ecosystems

* How do we weigh
different priorities?

National Marine Fisheries Service



The Question of Justice

* |Intergenerational
Justice

— The question of time

think

2050

* Inter-species Justice

— The question of moral
standing

10



Ethical Analysis Epistemic Analysis

 Social impacts of scientific * Types of uncertainty

research * Deep uncertainty
* Research Integrity to ensure « Model selection

trustworthy science . .
y e Data inclusion and

* Responsible selection/funding management decisions
of research topics

Coupled Ethical-Epistemic Analysis

* Values that inform epistemic decisions (robustness, reliability)

* Epistemic decisions that have ethical import
e Decisionmaking under conditions of uncertainty




The Role of Coupled Epistemic-Ethical Analysis

Diversity, Education, and Outreach
Integrates across all research areas
Coordination: Robert Nicholas (overall), Ronald Redwing (broadening participation), and Tanya Furman (teacher education)
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Closing the feedback loop

\ Earth System Science

How large are the
uncertainties?

: What are the What might be :
! relevant value actionable early- | !
: decisions? warning signals? |
: \ . J 1
: ’ \ :
: What are the trade- :
: Economics offs between current !
' Philosophy and potential future :
' Statistics objectives? :

Decision Science



Key Coupled epistemic-ethical questions in decision-
analysis

Ethics (How should we act?)

Epistemology (What can we learn?)

Expected Utilitity Maximization

Robust Decision Making
(e.g., Lempert et al 2012, McInerney et al. 2012)

probability
A justice, ...
«— reliability, worst case, ...
utility
parameter
Integrated
Assessment
Model Legend
¢T - (Bernoulli 1788)
Strat -
rate
Step one: 9y
characterize Strategies, ... —

the relevant
interactions...

Coupled Epistemic Ethical Questions
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Keller, Tuana, and Lempert (in prep)



Inverse decision analysis:
What are decision-relevant uncertainties?

Climate Focus

IAM Focus

Risk Analysis

Stressors: AT, AP, ASLR Impacts Analysis

inverse decision analysis

15
How does this work in a real-world example?



One (maybe simplistic and obvious) example:
The choice of the three most important parameters

in DICE depends on the objective

Butler, Reed, Fisher-Vanden, Keller, and Wagener (2013)
NPV Abatement Costs

NPV Climate Damages

Exogenous
parameters
named as
‘important’ in
Nordhaus (2008)

ndod

O
(e}
O
[0V
w
I<
3
uole|

v ‘ . /)}; . A I . . ’ /5“@ . N
%) s & &
9@& ) : .

— § —
Backstop Cost/ Backstop Cost/
Carbon Substitute Carbon Substitute
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Uncertainty about Ethical Frameworks

“ e Balancing harms and benefits

|
e Rights and duties }
|

Deonto logical

e \Values and character

v e Relationships and response-ability}



RECAP: Does substituting aerosol geoengineering

for abating CO, emissions pass a cost-benefit test?
Analysis limited to 3 Goes, Tuana, and Keller (2011)
utilitarian approach
Is that adequate?
What would the
conclusion be using
different ethical
frameworks?
Deep uncertainty
concerning future
ethical framework
preference.

—_
- o

o
o

[% GWP per radiative forcing of 2x CQO,]

Economic damages due to geoengineering forcing

0.2 0.4 0.6 0.8 1
Probability of intermittent geoengineering

Assumption of Geoengineering passes

Wiggley ( 200 6) a cost-benefit test
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An example process as applied to
geoengineering analysis

What could happen?
What is efficient? Trade offs?

Goes et al 2011 What are the relevant ethical frameworks?
Svoboda et al 2011
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Geoengineering via Sulfate Aerosol
Deployment (SAD)

* Ethical convergence

— All versions of Distributive Justice (DJ) concur:

e Based on our current scientific understanding of the
impacts of SAD that the harms to some from this form
of climate control violate principles of DJ

* SAD should not be deployed unless it can be shown
that impacts would not violate basic principles of DJ or
solid reasons given why it should be implemented
despite its ethical shortcomings

Svoboda et al 2011



Geoengineering via Sulfate Aerosol
Deployment (SAD)

* Ethical convergence

— All versions of Intergenerational Justice (lJ)
concur:

* The risks and potential harms resulting from
discontinuous SAD implementation violate basic
principles of 1)

* A short term application of SAD combined with robust
abatement may be able to satisfy the demands of 1J,
but still risk violation of basic principles of DJ

— SAD must also satisfy the requirements of

Procedural Justice
Svoboda et al 2011



An example process as applied to
geoengineering analysis

What could happen?
What is efficient? Trade offs?

Goes et al 2011 What are the relevant ethical frameworks?
Svoboda et al 2011

What are the coupled ethical-epistemic issues
and challenges for geoengineering research and policy?
Tuana et al 2012
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Geoengineering raises questions at the

interface of science and ethics
 We identify nine key fields of coupled
research including:
 whether SRM can be tested,
* how quickly learning could occur,

* nhormative decisions embedded in how
different climate trajectories are valued,

* justice issues regarding distribution of the
harms and benefits of geoengineering.



An example process as applied to
geoengineering analysis

What could happen?
What is efficient? Trade offs?

Goes et al 2011 What are the relevant ethical frameworks?
Svoboda et al 2011

What are the coupled ethical-epistemic issues
and challenges for geoengineering research and policy?
Tuana et al 2012

Coupled Ethical-Epistemic Robust Decision Making
Uncertainty

Subset of current SCRiM
research
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A working definition of
Robust Decision Making (RDM)

RDM is a method to support decision making.

Rather than using a single model to describe a best-estimate
future, RDM provides decision-makers with resources for
evaluating alternative strategies under conditions of deep
uncertainty.

RDM engages stakeholders and decision-makers to identify
factors and values relevant to the decision process,
acknowledging that there may be strong disagreements

Runs a large range of models that assess a wide range of choices
and options.

Helps decision-makers identify, evaluate, and choose robust

strategies, i.e., that perform well over a wide range of possible
futures and can manage surprise.



A working definition of
Robust Decision Making (RDM)

RDM is a method to support decision making.

Rather than using a single model to describe a best-estimate
future, RDM provides decision-makers with resources for
evaluating alternative strategies under conditions of deep
uncertainty.

RDM engages stakeholders and decision-makers to identify
factors and values relevant to the decision process,
acknowledging that there may be strong disagreements

Runs a large range of models that assess a wide range of choices
and options.

Helps decision-makers identify, evaluate, and choose robust
strategies, i.e., that perform well over a wide range of possible
futures and can manage surprise.

26



RECAP:

The question
of moral
standing.
Relevant
time scale
and inter-
generational
justice

Response timescale

millennial

centennial

decadal

impact severity

Timescale neglected by many

Methane Integrated Assessment Models

hydrate
release

West Antarctic
Ice Sheet
disintegration

Greenland

Ice Sheet

Atlantic disintegration

meridional
overturning
circulation
collapse

Permafrost
carbon
release

Amazon
rainforest
dieback

Indian

Monsoon
WEELCllple

I I I
low considerable high

Probability of triggering the response

Nicholas and Keller (2012), synthesis of published assessments
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Rawls Principles of Justice

* Principles of justice are * The Veil of Ignorance:
those principles that would “ no one knows his

be chosen by rational place in society, his

ersons in an original . :
Bosition behind ag”veil of class position or social
status, nor does

'ghorance:. anyone know his
fortune in the
RDM distribution of natural
 Whose principles, values, assets and abilities,
and interests are being his intelligence,
represented? strength, and the

like.”
- Rawls (1999), p. 11

How can the Veil of Ignorance inform decision analyses?



The Veil of Ignorance can be a
useful concept in decision analysis

e B e ™\
Assess

» Identify » alternatives for
vulnerabilities ameliorating

vulnerabilities
\_ Y,

Candidate
Strategy

- J

N
Veil of Ignorance

Bracket interests born of » Ethically-Informed
historically-generated Robust Measures

and current advantages

Values,

Principles, and
Preferences

-
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Avenues to improve the social acceptability
and justice of the analysis

* Veil of Ignorance

— Analysis from all stakeholder
perspectives to insure
impartiality

e Values clarification
* Principles identification
e Justice dimensions

— Spatial/distributive
— Temporal/intergenerational

* Multiple stakeholder inclusion
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