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Projected changes in extremes are larger in frequency and intensity with
every additional increment of global warming

Hot temperature extremes over land

10-year event 50-year event
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Global warming increases extreme
weather in all global regions.
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Global surface temperature change (°C)

Global surface temperature change (°C)
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The impact on
biodiversity
will be

devastating.
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PERCENTAGE OF SPECIES AT RISK
OF EXTINCTION BY 2100

Vertebrates
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WHAT TEMPERATURE ARE WE

CURRENTLY HEADED FOR?

Paris Agreement:

== RCP8.5 (Fossi|-fuel intensive)
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WE HAVE LEFT THE HOLOCENE:

AN UNCERTAIN AND DANGEROUS FUTURE
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Figure 1.2 : Evolution of global mean surface temperature (GMST) over the period of instrumental

5 observations. Grey line shows monthly mean GMST in the HadCRUT4, NOAA, GISTEMP and IPCC SR1.5




But who could have possibly
known?
The fossil fuel industry,
since decades.




GROWTH OF ATMOSPHERIC CO2 AND AVERAGE. GLOBAL
TEMPERATURE INCREASE AS A FUNCTION OF TIME
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Implications for research & action?

1. Urgent & large scale action is required
(“Radical emission reductions”)

o  Getting to zero or close WITHIN next
twenty years.

2. Fastest & surest way to do that is
reduce consumption

o  Reducing consumption doesn’t require
[as much] new technology or
infrastructure.

3. But until recently very little research
into how consumption could be
reduced while preserving/enhancing
well-being.
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Energy & well-being: stylised fact #1
“She high plotan”

Beyond a certain level, energy increases do not
result in measurably higher well-being.

Science, New Series, Vol. 186, No. 4164. (Nov. 15, 1974), pp. 607-610.

Energy and Life-Style

Massive energy consumption may not be necessary

to maintain current living standards in America.

Allan Mazur and Eugene Rosa

17



Human Development Index
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Energy & well-being: stylised fact #2
“Dynamic deckine”

The energy threshold associated with any given level
of well-being decreases dramatically over time.
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used as a basis for emission reduction scenarios
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Energy & well-being: stylised fact #3
“ONulti-dimensional aw,ew)cﬁ”

Many types of countries (climate, geography, history) achieve
relatively high well-being at relatively low energy use.
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Energy & well-being: stylised fact #4
“gjzw gcm/a/vg M, — O(D@Kf-gwuf} gja/w/a/o/x”

Correlation at 1 point in time does not mean explanatory power over time.
Variation in ] accounts for % of | variation in
1t indicatorJ 2" indicator.

-
Fossil fuels 1 22% > Life expectancy
(CO2 t/cap) J 58% \ (years)

(

Primary energy ) 26% Life expectancy
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Residential 60% Life expectancy
electricity (GJ/cap) 68% (years)

22

Timespan 1971-2014

Steinberger, Julia K., William F. Lamb, and Marco Sakai. 2020. ‘Your Money or Your Life? The Carbon-Development Paradox’. Environmental Research Letters 15(4):044016.
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BEYOND STYLISED FACTS?
NEED FOR A NEW
FRAMEWORK: THE LIVING
WELL WITHIN LIMITS
(LILI) PROJECT



Living Well

The LiLi analytic framework Within

Limits [LiLi]
BIOPHYSICAL INPUTS AntEele SOCIAL OUTCOMES
SYSTEMS
Planetary Natural Physical Need Well-being
Processes Resources satisfiers
Infrastructure, Physical &
Hydrological Energy, Technology, Food & water, mental
cycle, Materials, Land use, Housing, health,
Carbon cycle, Land, Supply Chains. Healthcare, Autonomy of
Solar Water, Education, agency,
radiation, Etc. Social Relationships, Cognitive
Biodiversity, <€> <> <> Economic » understandin
Nitrogen State, security, g,
cycle, Markets, Physical Social
Etc. Communities, safety, participation,
Institutions, Childhood Life
Normes, safety, satisfaction,
Culture, Safe birth Etc.
Distribution. control &
childbearing.

O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability



WELCOME TO ANCIENT GREECE ...

WELL-BEING
— — —1 MEANS BEING
] ABLE TO LIVE A
LIFE AS FULLY AS
POSSIBLE AND
FLOURISH WITHIN
ONE’S SOCIETY.
I |

WELL-BEING MEANS
ACHIEVING THE
MOST POSITIVE AND
LEAST NEGATIVE
FEELINGS POSSIBLE.

EPICURUS, 300BC |
!
|
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THE TWO CAMPS
PERSIST TO THIS DAY! 3

TEAM TEAM

> EPICURUS ARISTOTLE B )
; .'-u:":t:ﬂ’?" r"‘
F] RISHI

INDIVIDUAL
HAPPINESS INDICATOR'

HUMAN DEVELOPMENT

UTILITY e
I'F H D BN B EIEI JINEX, SLHBTAJINABLE
ECONOMIC GROWTH: DEVELOPMENT GOALS
MORE J[NCOME => T 0 I WE NN
MORE CONSUMPTION => DEVELOPMENT: SUPPORT
MORE POSITIVE FEELINGS HUMAN POTENTIAL
! LILI ARE NEW RECRUITS OF TEAM ARISTOTLE: .
||| BRAND CORREA & STEINBERGER 2017 '|
|

LAMB & STEINBERGER 2017



Living Well

Can we test Aristotle’s theory? BRI

BIOPHYSICAL INPUTS

Planetary Natural
Processes Resources
Hydrological Energy,
cycle, Materials,
Carbon cycle, Land,
Solar Water,
radiation, Etc.
Biodiversity, <>
Nitrogen
cycle,
Etc.

PROVISIONING

SYSTEMS

Physical

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Normes,
Culture,
Distribution.

Limits [LiLi]

SOCIAL OUTCOMES

Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic » understandin
security, g,
ocial

Theory of
Human Need
Doyal &
Gough 1991

childbearin®s

O’Neill, Fanning, Lamb & Steinberger 2018, Nature Sustainability



Empirical evidence that
multidimensional need satisfaction is
a pre-condition for well-being
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Does well-being within limits exist
internationally?
Testing Kate Raworth’s Doughnut.

climate change

ENw,RONMENTAL CE"LIN
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health
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gender
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social
equity

DOUGHNUT
ECONOMICS

Seven Ways to Think Like a
21st-Century Economist

<

KATE RAWORTH
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cO2 Emissiop

LS - Life Satisfaction ED - Education

LE - Healthy Life Expect. SS - Social Support

NU - Nutrition DQ - Democratic Quality
SA - Sanitation FQ - Equality

IN - Income EM - Employment

EN - Access to Energy

Sri Lanka




Social Thresholds Achieved

Where We

Need to Be
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What role does
inequality play?




nature

energy

ARTICLES

SEEEE Mapping product categories

W) Checi for updates

Large inequality in international and intranational

energy footprints between income groups and

across consumption categories

Yannick Oswald® =, Anne Owen® and Julia K. Steinberger®

Oswald , Owen &
Steinberger,2020,
Nature Energy

Energy intensity vs. elasticity: 86 countries 14 categories
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Car transport increasingly drives
climate breakdown

Change in global CO2 emissions by energy sector, 2010-2018
“Governments must curb the emissions of the
e wealthy through taxes and bans on luxury

1500 i carbon such as SUVs and frequent
SportI:.UItl ity flights. Revenues should be invested in in public
1250 Vehicles services and low carbon sectors to create jobs,

and help end poverty.” Tim Gore, Oxfam

- All other
cars

| | | | |
Power SUVs Heavy Industry Trucks Aviation Shipping

Cozzi & Petropoulos, IEA, 2019
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Wealthy British people use far more energy for transport, but housing
energy use remains similar across income brackets

Annual energy use per adult equivalent, Gl

d | [ N
d | Tl he
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5 @ Car
HEE 0
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T 1Al
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@ Education
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Baltruszewicz et al 2023
Carbon Brief https.//www.carbonbrief.org/richest-people-in-uk-use-mbdféleney-flying-than-poorest-do-overall/ <> CB




The richest British people use more energy flying than the poorest use
overall

Annual energy use per adult equivalent, GJ

Richest 10% Fl.|ght5

Poorest 20%

0 100 200 300

Baltruszewicz et al 2023 _
Carbon Brief https://www.carbonbrief.org/richest-people-in-uk-use-more-enerqy-flying-than-poorest-do-overall/ _‘I > cB V7




What factors
enable (or disable)
societies from

achieving well-being at
low energy use?




International energy demand vs well-being:
what are mediating factors?

BIOPHYSICAL INPUTS

Planetary
Processes

Hydrological
cycle,
Carbon cycle,
Solar
radiation,
Biodiversity,
Nitrogen
cycle,

Etc.

Natural
Resources

PROVISIONING
SYSTEMS

( Physical '

Infrastructure,
Technology,
Land use,
Supply Chains,

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

SOCIAL OUTCOMES
Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic <> understandin
security, g,
Physical Social
safety, participation,
Childhood Life
safety, satisfaction,
Safe birth Etc.
control &
childbearing. /| : )
P S

NS,:,C =a-+ b1 ENU],C

Need
satisfaction

Energy
use

Vogel et al 2021
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International energy demand vs well-being:
what are mediating factors?

A. Analytical framework

resource use

Biophysical

)f Human need

4

satisfaction

Provisioning factors

Intermediate needs
- Sufficient nourishment

- Total final energy use

State provision

- Public service quality

- Public health expenditure
- Electricity access

- Access to clean fuels

Physical infrastructure and geography
- Urban population

Political economy

- Democratic quality

- Income equality

- Economic growth

- Extractivism

- Trade penetration

- Foreign direct investment

- Drinking water access
- Safe sanitation access
- Basic education

- Minimum income

Basic needs

- Healthy life expectancy
\. J

\_ J oo Trade/transport infrastructure
B. Qualitative depiction of analysis
'
$ & 0 5 O
= o= =
3 g S
5 0 . G
g \ Bivariate cross-country 3 Moderated relationship 2 Moderated relationship
2 i relationship between % fora value of a g fora value of a
d need satisfaction beneficial detrimental
~ and energy use provisioning factor provisioning factor

Total final energy use

1. The bivariate cross-country relationship
between energy use and need satisfaction
follows a typical saturation curve. High need
satisfaction is reached at moderate levels of
energy use, beyond which further energy
use does not improve need satisfaction.

Total final energy use

2. If countries achieved high values of a
beneficial provisioning factor, need
satisfaction outcomes would be significantly
improved and less dependent on energy
use. High need satisfaction would be
reached at lower energy use.

Total final energy use

3. If countries reached high values of a
detrimental provisioning factor, need
satisfaction outcomes would be significantly
impaired and more dependent on energy
use. High need satisfaction would only be
reached at higher energy use.

Vogel et al 2021
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Can we model a different future?

* Based on the “Decent Living Energy” framework of Professor
Narasimha Rao, Yale.

* Connects needs to sufficient levels of energy services.

* Global model takes into account technology improvements,
equal distribution, lower demand levels.

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



What the model looks like,
and takes into account

Personal consumption

Food
Private consumption

Cooking

Cold storage Offices and
retall space

R Thermal comfort
Shelter & living | m
conditions Hot water Direct energy

lllumination

[ Clothing | o
Clethes Public consumption

L Washing and drying
& :
| Mobility Hospitals
-
Vehicles Infrastructure
Communication Vehicle fuels :
Direct energy

& information | "

| Nutrition

Houses

Transport networks

[y

Computer

Healthcare l 1 Schools and hospitals
| . Water supply and
M J senitation

ICT networks and

Direct Embodied
data centres
Freedom to gather/ energy energy
dissent
Power generation
Air quality

Embodied energy

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change
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Decent Living Energy Services

Nutrition

Living space heated
or cooled to 20
degrees year round

Clean water

Communication

Mobility
Health

Education

2000-2150 kcal/day

15 m2 per person

50 liters, of which 20 heated

1 mobile phone per person
1 laptop per household

5’000 - 15’000 km/year

8 hospital beds per 1000
persons
5-19 year-olds in school

Demography
Rural-urban

Climate

Rural-urban

Demography

And the energy embodied in appliances, infrastructure, etc.

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change



Global final energy use (EJ)

600

4]
o
o

B
o
o

w
o
o

N
o
o

Y
o
o

0

Global decent living energy results
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IEA 2DS 5160 - Decent living energy (2050) $ J
o (\<§ :.
=) [ ]
IEA B2DS 3 490 - . 1
. > e % o
o o0 {
LED (Grubler) ==p- ) ‘°“|, °
” $ 80 4 ™ @
DLE (current model) s==p- C_CU ; :'. 1
- (I 40 %, {."
i o §
) 0. ‘. ’w "
1 1 I ] ] 1 %.
1990 2000 2010 2020 2030 2040 2050 0 o—me e

1,000 10,000 100,000
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Decent Living Energy for all achievable at 40% of current
energy use, despite population growth until 2050.

Millward-Hopkins, Steinberger, Rao & Oswald, 2020, Global Environmental Change
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A good life for all within planetary
limits may be technically possible.

What is standing in our way?

Recent results regarding the political
economy of car dependency ...
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Systems of provision of car dependence

BIOPHYSICAL INPUTS

Planetary
Processes

Hydrological
cycle,
Carbon cycle,
Solar
radiation,
Biodiversity,
Nitrogen
cycle,
Etc.

<>

Natural
Resources

Energy,
Materials,
Land,
Water,
Etc.

/" PROVISIONING )
SYSTEMS

Physical

Infrastructure,
Technology,
Land use,
Supply Chains.

Social

State,
Markets,
Communities,
Institutions,
Norms,
Culture,
Distribution.

<>

- J

SOCIAL OUTCOMES
Need Well-being
satisfiers
Physical &
Food & water, mental
Housing, health,
Healthcare, Autonomy of
Education, agency,
Relationships, Cognitive
Economic <> understandin
security, g,
Physical Social
safety, participation,
Childhood Life
safety, satisfaction,
Safe birth Etc.
control &
childbearing.

J. Steinberger, D. O’Neill & W. Lamb



A political economy of
car dependency

4. Neglect
public
transport

. )
Systems of provision
approach to studying the
creation & evolution of
car dependency.

N J

2. Roads
& parking

5. Car
culture

1. Car
industry

Mattioli, Roberts, Steinberger & Brown, 2020, Energy Research and Social Science
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Planetary
Possibilities

* North-South convergence scenarios of resource use.
* Material prerequisites for decent living.
* Postgrowth |AM scenarios.

Postgrowth

A POST GROWTH DEAL Policies

* Mapping unequal exchange. * Determinants of social progress.

* Post-Growth Deals for EU and » Democratic provision alternatives.
Clobal South. * Modelling transformed provision. |
* Modelling and feedback on -
policies. . J

Postgrowth
Provisioning

- Postgrowth

WP4 _ Ppolities
* Learning from labour, peasant and municipal movements.
* Role of protest and conflict.
» Models of postgrowth political organizing.

Postgrowth
in Practice

* Planning processes for postgrowth in practice.
* Execution and public consultation for Post-Growth.
* Prototyping Post-Growth Deals.

European Research Council
Established by the European Commission

Prof. Giorgos Kallis Prof. Julia Steinberger Prof. Jason Hickel

Autonomous University of University of Lausanne, LSE and Autonomous University
Barcelona, Spain Switzerland : of Barcelona, Spain




Cause:
Effect:

1 Automotive Industry

1 Automotive

2 Car Infrastructure

3 Land Use Patterns

4 (Undermining of) Public 5 Car Culture

Transport

Car infrastructure enables the sale of

The need for cars to navigate urban
sprawl| creates an incentive for
consumers to purchase more of them,
thereby stabilising demand for
automobiles. Suburban, car-dependent
constituencies further strengthen the
car industry’s lobbying efforts.

Historically, the legacy of
monopolistic public transport
companies has strengthened the
political hand of the car industry.
Currently, deteriorating public
transport forces more people to
buy cars.

Car culture produces a continuous
demand for vehicles that upholds
the car industry. It also influences
the cultural dynamics of the
industry itself, locking in certain
approaches and business models.

The expansion of the suburbs demands
high-capacity roads and highways to
serve them, while also making it more
challenging to travel by foot, bike, or
public transport.

Lower population densities make it
more challenging to effectively organise
public transport networks, leading to
more car dependence and settlements
outside public transport networks, in a
vicious cycle.

Car infrastructure has durable
cultural associations with progress,
modernity, ruralism, and
competent governance, which
improve its political viability.

Public transport becomes

dependent on car-dependent
road infrastructure, bolstering
car industry’s lobbying efforts.

Lack of public transport options
leads to locational indifference
of sprawl, with no reason to
prioritize land use around public
transport axes.

Suburban land use has a potent set
of cultural imaginaries (for example,
white picket fences in the USA),
which encourage more people to
move to the suburbs and own cars.

Public transport is portrayed as
unattractive, burdensome, and for
the poor, young, or infirm.

industry more cars, by providing space to
accommodate them. The status of
roads goes from shared public spaces
to motorised flow spaces, literally
driving other modes out, and
enhancing the value of car ownership.
2 Car The automotive industry plays a key role in
Infrastructure lobbying coalitions which pressure
government to invest public resources, and
co-opt public space, to make room for cars.
3 Land Use The car industry, working with other aligned  |The expansion of car infrastructure
Patterns industries, such as suburban real-estate encourages suburban and single-
developers, actively promotes urban sprawl.  |purpose development, which become
Historically, car companies promoted visions |more viable and more desirable due to
of an efficient, modern cityscapes and mass automobility.
suburban areas.
4 The car industry deliberately attempts to Infrastructure designed primarily for
(Undermining undermine public transport, and is cars crowds out public transport road-
of) Public strengthened in its attempts to do so by the based options such as buses, and pulls
Transport fact that the public costs it imposes are more  |financial resources away from other
hidden than those of public transport. During |alternatives, such as railways or
economic crises, public transport gets cut tramways.
while the car industry gets bailed out.
Meanwhile, the surplus capacity that the car
industry builds into cars gives it a critical
advantage over public transport in terms of
range, marginal cost, and cargo capacity.
§ Car Culture The car industry actively supports the Car infrastructure creates practices,

development of car culture, both
deliberately, through advertising and
marketing, and tacitly, through the built-in
redundancy in the vehicles they sell, and the
effects this has on people's daily practices.

habits and cultural trends (e.g. it is
normalised as a symbol in children’s
toys).

Land use patterns, both for residential
and work developments, normalise car
transport, ensuring that alternatives
are portrayed as marginal.

Poor public transport networks
encourage more people to adopt
car-centric lifestyles.
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A POST GROWTH DEAL

Next research steps: ERC Synergy Grant
REAL “A Post-Growth Deal”
2023-2029

Prof Giorgos Kallis, UAB, Barcelona, Spain
Prof Jason Hickel, UAB, Barcelona, Spain
Prof Julia Steinberger, University of Lausanne, Switzerland



real

o1.

Ground-breaking
models charting
diverse aspects of
post-growth
pathways.

02.

Post-Growth Deals,
for Europe and
Global South,
based on systemic
analysis and

evidence.

Major Contributions

03.

Bridging the gap
between Post-
Growth theory and
implementation,
engaging with social
movements and
decision-makers.



From analysis to rebellion

nature .
ecology & evolution
Scientists must act on our own
warnings to humanity

“ . . .
We face interconnected planetary emergencies threatening our climate The scientists WhO alerted the world to the cllmate

' { and ecosystems. Charlie J. Gardner and Claire F. R. Wordley argue and eco'ogica| crises have a moral duty to join the

| that scientists should join civil disobedience movements to fight these . .. . ”
aniprecedanted crises popular movements demanding political action.

Credit: Louise Gardner Credit: Alfredo Romero-

Muroz
Scientists endorse mass civil disobedience to From Publications to Public Actions: The Role of Universities
force climate action in Facilitating Academic Advocacy and Activism in the
Climate and Ecological Emergency
e e e ¥ ! Charlie J. Gardner”, Aaron Thierry?®, William Rowlandson® and Julia K. Steinberger*

LONDON (Reuters) - Almost 400 scientists have endorsed a civil disobedience campaign
aimed at forcing governments to take rapid action to tackle climate change, warning that

failure could inflict “incalculable human .%l!ﬂ('l'ilw:."

Environment pl‘Ot@St bEiIlg criminalised “It has become abundantly clear that governments

Eﬂ'OllIld WOl'ld, say expertS dor! tacton cllm?\te W|tho.ut pt.‘essure. f.rom civil
society: threatening and silencing activists thus
seems to be a new form of anti-democratic refusal

More than 400 climate scientists sign letter that says activists are li ”

being targeted at pivotal time in fight against global heating to act on climate.
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(Bovemuwan)| comment

Civil disobedience by scientists helps press for
urgent climate action

Time is short to secure a liveable and sustainable future; yet, inaction from governments, industry and civil society
is setting the course for 3.2 °C of warming, with all the cascading and catastrophic consequences that this implies.

In this context, when does civil disobedience by scientists become justified?

Stuart Capstick, Aaron Thierry, Emily Cox, Oscar Berglund, Steve Westlake and Julia K. Steinberger

he scientific community is well aware

of the grim trajectory on which the

Earth is headed'"; many of those
working on climate change experience
anxicty, grief or other types of distress as a
result’. Increasingly stark warnings and the
gathering pace of climate impacts stand in
contrast (o the persistent growth in global
emissions™ ', Some scientists conclude that
the discordance between the evidence
and lack of respunse constitutes a broken
contract between science and society’.
Others point to powerful vested interests
and systemic inertia obstructing significant
emissions reduction™,

Although scientists are not to blame for
the lack of an adequate societal response, it
is reasomable o ask what more can be done
to aceelerate desperately needed change,
beyond the further sccumulation and
communication of evidence,

Many already accept a role for scientists
in advocacy™; around two-fifths of IPCC
authors have signed petitions or lettery
calling for action, and a quarter report
having taken part in protests’. To press for
muwre meaningful efforts, and Lo push back
against the negligence and bad faith tactics
that frustrate this' ™, a legitimate next step
for scientists is to participate in peaceful
civil disobedience,

We argue that this is justified on the basis
that it is effective as u strategy for change, it
strongly communicates the urgency of the
climate crisis, s a reasonable and ethical
activity for scientists o undertake, and is
revealing of the barriers to climate action,

Civil disobedience works

Civil disobedience involves public acts

of conscience that seek to disrupt and

resist business as usual and/or to effect
changes in laws and practices; examples in
relation to climate action include the bodily
obstruction of investment banks enabling
new fossil fuel exploration and the pasting
without permission of scientific papers

1o government bulldings, In concert with

NATURE CLIMATE CHANGE | weaew ratate cam fatureclimal

international movements such as youth
strikes, a growing number of scientists
are becoming involved with this type of
protest’ (Fig. 1).

Practitioners of civil disobedience often
refer to important historical pn:cl,'dr;nli
such as the suffrageties or the civil rights

ity e within o P ¥
climate activism s based on the linked cluim
that it is more effective than conventional
protest. In some cases, civil disobedience
has prompted a direct response from
dectsion-makers: for example, following
the 2019 Extinction Rebellion protests in
London, the UK parliament supported a
mation (o declare a climate emergency
that called on the government to increase
its ambition”. More often, disruptive
protests are part of broader politics, such as
campaigns against coal extraction in South
Africa and by indigenous-led coalitions
resisting new fossil fuel infrastructure in
the United States ",

The IPCC concludes with 'high
confidence’ that collective action connected
to social movements has played a substantial
role in pressuring governments (o create
new laws and policy, noting that the more
confrontational tactics of civil disobedience
and direct action have become increasingly
commaon in recent years'. Mets-analysis
of social movements worldwide
contesting fossil fuel projects finds that
civil disubedience makes o d il
difference to their chances of success, over
and above the use of other actics”.

Civil disobedience needs scientists
The trusted position of scientists in society
affords a respected standpoint from which
to demand change; for this reason alone,
their participation is valuable as part of
social movements, At the seme time, the
credibility of scientists is influenced by
whether they are seen to be acting in line
with shared values and promoting the
well-being of others' and, in the context
of climate change, according to whether

Flg 1| Seientists in lab coats join & climate
protest. Credit: Crispin Hughes.

their actions clearly align with their
message’ . More generally, studies on
social influence and leadership show that
particular meaning and purpose tends to
be ascribed to conduct thut incurs personal
costs {for example, risk or discomfort) when
carried out with the intention of advancing
collective goals',

Civil disobedience by scientists has
the potential to cut through the myriad
complexitics and surrounding the
climate crisis in a way that less visible and
dispassionate evidence provision does not,
sending o clear signal that scientists helieve
strongly in the evidence and its implications,
When those with expertise und knowledge
ure willing to convey their concerns in
u more uncompromising manner than
through papers und presentations, this
affords them particular effectivencss as a
communicative act'’, This is the insight
of Greta Thunberg when she calls on us to
“act as you would in a crisis”

Civil disobedience is justifiable
As an ethical criab” ', the climate emergency
warrants civil disohedienoe under cortain
specilic conditioms, These inclede that
fundamental rights to life and well-belag
are being undermined in an unjust manner;
that the action has the potential 1o be
effective and avolds harm: and that wch
action s undertaken as a last resort, olher
wvenues having been pured ™", More
bong-standing scholarship has argwed that
civil disobedience & pasified in the context
af a hroader Tabelity to law” (hat contests
specific policics or practices bul not the
begitimacy of the stale in general terms;
ectitral 1o this i the separatbon af the logal
from the legitimate, sding where necessary
with the Lstter

W aaguc that the circamstanons af
the climate crists more than fulfil the ‘last
resrt” crifenion: for decades, scientists have
tried 1o sound the alarm thiough other
micans, but years of delay and obfuscation
by declsdon-makers méan that severe
consequendes are abready unfolding wroand
the world. with Ettle Hire remaining to avold
even minre far-reaching and loag-lasting
harm. The dimate crisis i epitomized
by destpustive lampacty on large muambers
of people; it i6 pervaded by injustice.
and exacerbated through ohatruction
by powerful instleutions, mduding the
conditinm yrll:f egrslators. Carcbully
targeted and peaceful civil iiwbedience
s abile to aligs with overall Bdclity 1o law,
whete schendists aceept the riak of arrest for
consckentions hat pu“pl:i.lllr wnlawil acts.

The trouble with scientific neutrality
A familiar counter argument o sclentist
involdvement bn civil disobedicnee s thal
this risks :md:m:l.mn; the Emtegrity of
wiience, The legiunacy of solentists is said
tox rest on their stalus ax impariial, abjective
ar 'neatral obaervers, and the idea that
weictsee abd polithes shiould remain scparate
However, these ways urilnl'.l.n‘ scicnir

and society are oot founded on absolute
principles rather, they exist as partially
:xﬂ)ii:d l.ulll:nptium. bazed oo historical
precedent’’. We need o ask how wedl thess
inlcrited narois ane serving ws bhoa toe of
existential environmenial crisis,

Maoreover, nodialogue between dclence
and society can ever be value neutral. and
it shaald et aim to be . The mlﬂplud
noton (hat soher presentation of evidenoe

by an “hanest brokes” 10 thse with power
will gecomplish the bet intereats of
populatici i iwdf not o noatral perspective
o the world: it s instead canveniently
unthreatening o the status guo and ollen
rather naive ",

Misgivings about how civil disabedsence
by scietitists may be perceived by the wider
pubdic may also e mi.rpl.lu:ul In
term, studdics have Tound the credibality of
scientists s o undermined by advocacy™ '
o the contrary, many members of the
puldic expect seientists to use thelr
kavwledge to advocate for the public goed

Think then act

While hivtorical evidence can offer puinlers,
there is no one-size-fits-all gpprosch to civil
dissbedience. With respect to dlimate action,
bt entails an onging experimend; scientists
might best consider theimseles pasticipasory
action researchen, fully cognisant and
ransparent sbout the value-based concerma
that enable their involvement™ " . Al the
sartie irne, participation can bead (o deeper
wndersianding of the sedal and polstical
sirisctures that susround the climate eriais and
the procesies by which chamge can ocour”.

18 ks baportam o be cleas that the
prersonal risks associated with cival
disobedience vary dramatically with
peoples clrcmmtances. We fecognbie
that there are many frontline activids
whao have bost their lives protesting and
resfasting in defence of people and planes
T be able 10 EMgAge in ﬂllrurl.tr\c prodest
n eelative xafety s a privilege held by
chtdzens living by cosparatively liberal
societics. For those in such a fortunate
position, the opportunity exiits o pres for
actinn, while hedping to shape the nature of
p{ﬂbf.ﬂ.ll.‘l.i:ﬁl}' amd ll'l’lll:li’lﬂ the barriers 1o
participation by others ™

By engaging with the subject mattee of
this article, the suihors — md,w]vm:. our
peaders — are pushed o difficult wrritory
COLCOTRLNG lﬁamllmznulqunlm: ane
oup traditional misdes of rescarch and
communication falling in the face of the
climade crisis and, if so, what can we do
about i An unilinching engagement with
this guestion requines ws to mave beyond
our comfort zomng, in ways which maght
challenge but alvo encrgliee the positbon of
scientists in sodiety.

In adidition to dn;nmﬂums the climate
crlnie in ever greater detail, we ane abliged

1o consider how we u'uBhL act in new ways
1o help bring alogt 4 neccasary sl urgent
i i

Iy the meantimie, we have long
sinee arrived 2 the paint at which
civil disobedicnce hr scientists has
become justified, a
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Thanks! Any questions?
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HUMAN WELL BEING




