The Moral Controversy
about Climate Engineering

Mitigation and CE
Inter-generational
Polluter Pays
Principle

Core precautionary
principle (Maximin)

Gregor Betz, Sebastian Cacean

Priority of Mitigation
A105 No respect
An initial act of
pollution would even
be morally wrong, if
perfect neutralization
of negative impacts
were possible ex
post, because it is an
expression of a lack
of respect. (Hale,
Grundy, 2009)

A102 Argument
from reversability
Change in behaviour
(induced by mitigation
policies) are, to a
larger extent,
reversible than
technical
interventions.
(Jamieson 1996:331)

A106 Worst Case
No matter whether
CE technologies are
deployed or not: The
worst case, given
mitigation policies are
carried, out is
comparartively better
than the worst case
without mitigation.

A103 Avoiding
dilemmas
We should avoid
upfront to end up in a
situation where we
are compelled to
choose between two
evils. (Gardiner 2009:
23; Elliott 2010:13)

A104 Polluter Pays
Principle
Problems should be
solved by those
(generations) who
have caused them;
therefore mitigation is
preferable to CE.
(Jamieson 1996: 331)

T14 Mitigation first
Mitigation, as a
climate policy option,
is preferable to CE
deployment.

Contra (Readiness for) Deployment
T10 CE easy
The CE technology T
allows for avoiding
dangerous climate
change without
changing life styles,
habits, and the
current mode of our
economy.

Ethics of risk
Existentialist Arguments
A59 Short
deployment
conceivable

A78 Conception of
ourselves
CE risks to
undermine our
conception of
ourselves as moral
beings, for the
decision to implement
CE brings to light
traits of hubris,
recklessness and
indifference. (Gardiner
2009:26)

In case mitigation
efforts are carried out
and highly effective
CDR methods are
available, SRM might
be deployed for no
longer than a decade.
(Wigley in Goodell
2010:133)

A57 Large scale
field tests
A58 Socio-political
uncertainties
The effeciveness and
reliability of CE
presuppose a stable
institutional
framework over
several decades.
Such boundary
considtions are
unpredictable.

A55 Human error
Complex technical
interventions that are
sustained on longer
time-scales are
susceptible to human
error and are hence
unpredictable.
(Robock 2008; ETC
2009:34)

Environmental Ethics
A77 Elementary
failure
CE testifies that
mankind has failed to
meet an elementary
challenge: To live and
to survive on this
planet as we have
found it. (Gardiner
2009:27; Jamieson
1996:332)

A76 Loss of
intangible
The deployment of
CE triggers a loss of
wildness, originality
and intangibility on
unprecdented scales
(e.g. sunsets, clear
sky). (Ott 2010;
Keith2000:277f;
Robock 2008)

Side-effects of deployment

A56 Complexity of
earth system

Only large scale field
tests, which
effectively amount to
full-fledged
deployment, can
robustly demonstrate
the effectiveness and
reliability of CE
methods. Hence, we
will know whether CE
works only once
we've deployed it.
(Robock 2010)

As a consequence of
the earth system's
complexity, we will
never be in a position
to grasp, let alone
quantify, all sideeffects of large-scale
interventions.
(Grunwald 2010; ETC
2009:34)

A54 It might get
worse
In the worst case
(which is decisive),
CE aggravates
catastrophic climate
impacts.

A53 Predictive
progress possible
Scientific research
might further our
understanding so that
we will be in a
position, when
actually deploying
CE, to robustly rule
out the worst case
that CE aggravates
climate impacts.

A45 Termination
Problem
CE option don't
possess a viable exit
option. If deployment
is terminated
abruptly, rapid and
catastrophic climate
change ensues. (Ott
2010; Robock 2008)

A62 Difference
Principle (Rawls)
CE deployment will
even aggravate the
situation of those who
a globally already
worst-off.

Significant
investments, required
by capital-intensive
CE technologies upfront, will amortize
only in case the
technology is
deployed for a
sufficiently long
period of time, which
creates incentives for
delaying mitigation.
(Rickels, pers. com.)

A50 Mitigation, too
Mitigation, too, is, at
least to some extent,
an irreversible
intervention with
unseen side-effects.
(Corner & Pidgeon
2010:28)

A51 Never perfect
foresight
We do never
completely foresee
the consequences of
our actions. (Goodell
2010:135)

A49 Unseen sideeffects
As long as the sideeffects of CE
technologies cannot
be reliably predicted,
their deployment is
morally wrong.
(Jamieson 1996:326f.;
ETC 2009:34)

A64 Human rights
(Pogge)
CE deployment
alters the global
institutional and
economic conditions
such that human
rights will be realised
to a lesser degree.

A60 Distributional
effects

Criticism of Technology and Modern Civilisation

A48 Retaining
options
Irreversible
interventions narrow
the options of future
generations in an
unacceptable way.
(Jamieson 1996:330f)

A47 No irreversible
interventions
CE represents an
irreversible
intervention on a
substantial scale.

A71 No Re-think
The deployment of
CE prevents and
postpones the
urgently needed rethinking in our
societies and the
inevitable reforms of
our economies, we
need anyhow. (Corner
& Pidgeon 2010:32)

CE belongs to a
tradition of large-scale
interventions which
have ignored the
boundaries of
technical
manipulation. It
testifies to arrogance
and a form of selfdeceit that will heavily
backfire. (Ott 2010;
Gardiner 2009:26;
Jamieson 1996:332;
Fleming 2010)

A72 Exploitation
CE is just a cover for
our ongoing
exploitation of other
people, generations,
and species.
(Gardiner 2009:27)

A79 Contempt for
the Given
By deploying the CE
technology T, we
wouldn't perceive and
respect nature as
what is given to
humans; rather,
nature would become
something we create
intententionally by
way of technical
reproduction. (cf.
EKD 1997,III.1)

A74 Ruling nature
CE methods are but
another menas for
ruling nature and
point into a
fundamentally wrong
direction. (Gardiner
2009:6f.)

A61 Capabilities
(Sen/Nussbaum)
CE deployment will
bring about that less
people possess
elementary
capabilities to lead a
succeeding, good,
flourishing human life.

A63 Egalitarianism
CE deployment
widens the existing
global socioeconomic
inequalities, instead
of reducing them.

A66 Risk of high
climate sensitivity
Even with ambitious
mitigation policies,
we might fail to
achieve the 2-degreetarget such that CE
deployment is the
lesser of two evils.
(Keith 2010)

Broad agreement
unrealisable

A65 Overcoming
global opposition

Religious Arguments

A46 No long-term
control
Our social systems
and institutions are
possibly not capable
to control risk
technologies on long
time scales and to
ensure that they are
handled with proper
technical care.
(Corner & Pidgeon
2010:31)

A73 Technical fix
CE is a 'technical fix',
tinkering with
symptoms instead of
resolving the causes.
As such, it is
fundamentally flawed.
(Keith 2000; Gardiner
2009:26; ETC 2009:5)

The uneven
distributions of
regional climate
offsets (benefit),
costs, and negative
side-effects that go
along with a CE
deployment are
deeply unjust. (Keith
2000:276; Robock
2008; ETC 2009:34)

A67 Impediment to
mitigation
The deployment of
CE makes it highly
unlikely that farreaching mitigation
policies are
implemented and
sustained.

A75 Hubris
Argument

A52 Irreducible
uncertainties
There are major
irreducible
uncertainties
regarding the
effectivenes and sideeffects of CE
deployment. (Keith
2000:277; Robock
2008; Bunzl 2009)

Arguments from Fairness and Justice
A68 Amortization
effect

A68* CE as
substitute
The impediment of
mitigation is not
harmful or
undesirable.

Getting global
legitimisation for CE
deployment is no
less difficult than
winning broad support
for mitigation; if the
former could be
achieved, global
mitigation efforts
wouldn't be blocked
anymore and the
prime reason for CE
fades away. (Gardiner
2009:15)

A80 Betrayel of the
Divine Creation
By deploying the CE
technology T, Man
subjects the earth
without restraint to
his will and betrays
its prior God-given
purpose. (cf.
Johannes Paul II,
Centesimus annus,
IV, 37; WCC 1998)

Geopolitical Considerations
A70 Climate control
conflicts
CE puts future
generation in a
positions to control
the climate. This
ability generates new
conflicts and might
even bring about
climate wars. (Hulme
2010:351; Robock
2008)

T11 CE worsens
climate impacts
It is certain that the
future deployment of
CE technologies
might even worsen
the most catastrophic
anthropogenic climate
impacts, instead of
compensating them.

A69 Dual use
The CE technology T
may potentially serve
as (the basis for)
weapons of mass
destruction. (Keith
2000:275; Corner &
Pidgeon 2010:30:
Goodell 2010:210-2;
Robock 2008; ETC
2009:34)

T9 CE deployment
wrong
A future deployment
of the CE technology
T is in any case
(morally) wrong.

Pro Readiness for Deployment
Lesser Evil Debate
A28 Compensation
In the case of
compensation,
intentional
intervention is
required. (Elliot 1982)

A29 Intentional
harm
Deploying CE
involves, because of
side-effects, harming
some people (rather
than other ones); this
reduces the ethical
value of our lifes.
(Gardiner 2009:27)

A27 Intention
makes a difference
Intentional
interventions into the
climate system are
(morally) worse than
unintentional ones.
(Keith 2000)

A24 CE as
conservation
Deploying CE in a
situation of
emergency might be
our last chance to
save entire
ecosystems. (Keith in
Goodell 2010:39)

A25 Argument from
Survival
Without technical
counterbalances,
climate change might
endanger the survival
of the entire human
species. (Corner &
Pidgeon 2010:32)

A26 Catatsrophic
side-effects
CE is not the lesser
evil. (Gardiner 2009:
10f)

A31 No absolute
bottom line
In contrast to a
hopelessly sick
person, who, at
worst, dies,
anthropogenic climate
impacts, no matter
how bad they are,
can always become
worse.

A22 No need

Criticism of R&D Justification
Side-effects of R&D
A18 CE hype
A17 Interest groups
R&D into CE will
change vested
interests of
stakeholders and
create new lobby
groups, who tend to
be opposed to
ambitious mitigation
policies. (Corner &
Pidgeon 2010:30)

A30 Sick Patient
Analogy
Earth might turn out
to resemble a
hopelessly sick
patient, whom we
would treat with a
highly risky and
poorly understood
therapy. (Lovelock in
Goodell 2010:106)

A23 Lesser Evil
Argument
In a future situation of
climate emergency,
deploying CE might
be the lesser evil.

Raising the
awareness of CE,
perceived as a
painless alternative,
risks to undermine
the motivation to
engage in mitigation
and adaptation. The
failure of collective
mitigation, cited as a
reason for CE R&D,
may become a selffulfilling prophecy.

A21 False
exclusiveness
R&D into CE and
mitigation don't rule
each other out. (Keith
2010)

A17* Moral hazard
The option to
engineer the climate
(and counterbalance
impacts ex post)
reduces the expected
harm that may result
from business as
usual.

A20 Extent
uncertain
The strength, as well
as the reality of a
negative feedback
from CE R&D to
mitigation efforts is
uncertain. (Corner &
Pidgeon 2010:31)

A19 Undermining
better options
R&D into CE
technologies may
foreclose crucial
investment into
efficient technologies
or renewable
energies.

Better Alternatives Objections
350 ppm / 2 Degree Target

Arguments from Efficiency and Ease of Implementation
A44 Harming others
We do not
compensate for
harming others by
merely providing them
with technologies
which might be used
to moderate the harm
we have caused.
(Gardiner 2009:13)

A43 Indirect costs
underestimated
The CE method T is
anything but cheap, if
one considers all
indirect costs that
arise due to
unintended sideeffects. (Gardiner
2009)

A42 Only partial
offset
The CE method T
neutralises only a
fraction of all
anthropogenic climate
impacts; e.g. not
ocean acidification.
(Gardiner 2009;
Robock 2008; ETC
2009:19)

A44* No substitute
The efficiency
argument assumes
that mitigation can
be substituted by CE.

A41 Easiness
Argument
CE allows for avoiding
dangerous climate
change without
changing life styles,
habits, and the
current mode of our
economy. (Ott 2010)

A95 Clandestine
research
A moratorium (on
deployment?) would
merely push research
activities
'underground', where
they are more
different to control.
(Goodell 2010:200)

A36 Climate history
Palaeo-climatic data
testify that
continental ice sheets
might disintegrate at
slightly higher global
temperatures than
today.

A35 Catatsrophic
sea level rise

A38 Worst case
climate sensitivity

A39 Efficiency
Argument
Direct and indirect
costs of CE are
substantially less
than those of
mitigation and
adaptation. (Ott 2010;
Gardiner 2009; Elliott
2010:20; Wood in
Goodell 2010:129)

A11 Commercial
control

A34 Avoiding
dangerous climate
change

A16 Innovation
Argument
R&D into new
technologies such as
CE triggers spin-offs
and creates jobs.

A14 Political
economy
CE promotoes the
military-industrial
sectors of our society
and business
branches that are
reactionary in terms
of climate policy. (Ott
2010)

CE technologies
might ultimately be
controlled by big
business, that act
purely on the basis of
commercial interest.
This would lead to
similar problems as in
the pharmaceutical
sector. (Robock
2008; ETC 2009:
29,34)

A10 Unstoppable
development

A12 Field tests
R&D into the CE
technology T goes
inevitably along with
large-scale field tests
which actually
amount to full-fledged
deployment of T before T has been
comprehensively
probed. (Elliott 2010:
11; Robock 2010)

A13 Techno
escalation
R&D into global CE
schemes may
sanction technical
interventions into
nature on any scale
whatsoever. (Keith
2000)

CE R&D might create
an internal dynamic
which inevitably leads
to deployment,
without any further
central decision being
taken. Yet one must
be able to halt R&D of
risk technologies at
any moment.
(Jamieson 1996:333f)

A9 Mitigation
obstruction
R&D into CE may
negatively effect
efforts to mitigate
climate change.
(Keith 2000:276;
Gardiner 2009:11;
Jamieson 1996:333f;
Robock 2008; ETC
2009:34)

A93** Physical
impossibilities
It is physically
impossibly to design
the CE method T
such that it is ready
for deployment;
corresponding
research is bound to
fail.

A93* Future
technologies not
available today
Preparing a technical
intervention which is
to be carried out in 50
years is a waste of
resources: the
intervention will
ultimately rely upon
technological means
that are not available
today. (Gardiner
2009:7f)

A8 Overwhelming
negative sideeffects

Justifications of R&D obligation and prohibition
Central justification of R&D

T2 Readiness for
deployment
desirable
The CE technology T
should be ready for
deployment at a
future point in time.

T2* Success of R&D
likely
Immediate R&D into
the CE technology T
will [probably] ensure,
that T is ready for
deployment in time.

T4 No alternatives
to R&D (readiness)
There are no more
appropriate
alternatives to
immediate R&D into
the CE technology T
under aspect F which
bring about that T is
probably ready in
time.

T3 Side-effects of
R&D negligible
The side-effects of
R&D into the CE
technology T under
the aspect F are
negligible as
compared to T being
(probably) ready for
deployment in
time.

A1 Making CE
technologies ready
R&D is required so as
to have CE ready in
time.

Neutrality of R&D
A90 R&D no goal in
its own

A2 Specialisation

T5 Principle of
instrumental
rationality

ELEMENTS
Boxes with no filling contain central claims; arguments are
represented by filled boxes (blue: pro CE, yellow: contra CE).
Arrows indicate support- (green) and attack-relationships (red)
between arguments and theses.

Alternative Justifications of R&D
T12 No alternatives
(pre-emption)

T8 Principle of
instrumental
rationality

A82 Specialisation

A84 Specialisation

A88 Specialisation

A86 Specialisation

A81 Avoiding hasty
CE implementation
By pointing out risks
and flaws of CE, R&D
will help to avoid
premature
implementation.
(Leisner 2010; Keith
2010)

A83 Fostering
mitigation
By highlighting limits
of CE, R&D will
underline the
importance of
mitigation. (Keith
2010; Lovelock in
Goodell 2010:107)

A87 Preparing
informed decision
R&D is supposed to
enable future decision
makers to base their
choices (vis-à-vis the
deployment of CE)
on sound scientific
evidence and results.

A85 Planning longterm R&D strategy
Preliminary R&D is
needed to devise a
long-term research
strategy.

A91 R&D related to
applications

R&D is no intrinsic
goal and not for free,
either: research
projects compete for
limited funds,
requiring a choice as
to which projects to
pursue. (Gardiner
2009:7f; Jamieson
1996:333f)

R&D cannot be
separated neatly from
its potential results'
applications because
of psychological as
well as socioeconomic
mechanisms.
Frequently, automatic
applications cannot
be avoided. (Gardiner
2009:7f)

A89 R&D first
R&D should not be
constrained; once
technologies have
been developed, a
decision can be taken
as to their
implementation.
(Gardiner 2009:7f)

A92 Technology
neutral
The CE technology T
is, in itself, neutral
and may be applied
for good or bad
purposes. Its mere
development cannot
reasonably be
prohibited. (Goodell
2010:192)

Direct Justifications of R&D Prohibition
A100 Against
dilemma
generation

Democratic
principle

A96 Risk Transfer
Argument
A98 True motives
R&D into CE is but a
rationalisation for
'passing the buck' on
to future generations
and for not
addressing the CO2problem in earnest.
(cf. Gardiner 2009:16)

A99 Dilemma
generation
R&D into CE is likely
to lead to a situation
where future
generations face
severe global
dilemmata because of
the termination
problem. (Ott 2010b)

Planning for
deployment and
carrying out R&D
today (instead of
directly addressing
the CO2-problem)
means transfering
risks to future
generations. (Ott
2010; Gardiner 2009:
13; Jamieson 1996:
331)

A7 Specialisation
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A15 Unlilateral
deployment
R&D into CE might
lead to a unilateral
deployment with
catastrophic
consequences.
(Goodell 2010:195-7)

Boundaries to and Failure of R&D

A32 Ready CE
technologies
needed
Only with the help of
a ready CE
technology T can the
atmospheric CO2
level be reduced to
350 ppm. (Hansen
2009; Greene et al
2010)

CAVEATS
This argument map
1.
is preliminary and incomplete (i.e. represents work in
progress);
2.
aggregates and simplifies results of a detailed
argumentation-theoretic analysis;
3.
is an interpretation of the controversy;
4.
is neutral with respect to the assessment of the debate
and does not say which theses are true or false;
5.
provides templates for assessing climate engineering:
specific CE methods must be substituted for the generic
placeholder T.
Authors given in brackets don’t necessarily maintain the
corresponding argument.

VERSION
2011-02-24

A21* CE as
substitute
The impediment of
mitigation is not
harmful at all.

T15 R&D affects
mitigation
R&D into CE
methods leads to
less mitigation.

A94 Moratorium
Hasty and premature
deployment of CE
technologies might be
avoided by an
international
moratorium.

A37 Mass
extinctions

A33 CO2 level
reduction needed
The atmospheric CO2
level should be
reduced to less than
350 ppm within this
century.

A40 Do It Alone
Argument
If necessary, CE
technologies can be
deployed by a small
group of determined
nations to the benefit
of the entire world.
(Ott 2010)

A93 Postpone R&D
Starting with R&D in
a decade or so is fully
sufficient so as to
have the CE
technology T ready in
time, i.e. in ca. 40
years.

T7 Preconditions of
permissible R&D

T1 R&D obligation
R&D into the CE
technology T under
the aspect F ought to
be carried out
immediately.

A3 Deontic
opposition

T6 R&D prohibition
R&D into the CE
technology T under
the aspect F must
not be carried out.

A101 Discriminating
prohibitions unjust
Norms which are
(inevitably)
substantially violated
should not be
uphaled.

A4 Readiness not
desirable

A4* R&D not
effective

A6 Better
alternatives

A5 Side-effects
inacceptable
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T13 No national
R&D bans
The prohibition of
R&D into the CE
technology T should
not be upheld and
enforced vis-à-vis, e.
g., German or
European agents.

A97 No informed
consent
R&D into CE requires
(morally) a broad and
well-informed consent
of those potentially
affected, which is not
given. (Jamieson
1996:329f.;Ott 2010,
Gardiner 2009:14f;
Elliott 2010:19)

