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Global 
changes 
since 
1750

We live in the ANTHROPOCENE (The “Great Acceleration”)

McPhearson et al. (2021) 
Radical changes are needed for 
transformations to a good 
Anthropocene. npj Urban 
Sustainability, 1(1), 5. 
https://doi.org/10.1038/s4294
9-021-00017-x
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See 
notes
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https://doi.org/10.1038/s42949-021-00017-x
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Planetary 
Boundaries
Update 2022

• Rockström et al. (2009) Planetary boundaries: Exploring the safe operating space for humanity. Ecology and Society, 14, 32. http://www.ecologyandsociety.org/vol14/iss2/art32
• Steffen et al. (2015) Planetary boundaries: Guiding human development on a changing planet. Science, 347, 1259855. http://dx.doi.org/10.1126/science.1259855
• 2022 update: https://bonpote.com/en/the-6th-planetary-boundary-is-crossed-the-freshwater-cycle

7

https://theconversation.com/existential-threat-to-our-survival-see-
the-19-australian-ecosystems-already-collapsing-154077

8

http://www.ecologyandsociety.org/vol14/iss2/art32
http://dx.doi.org/10.1126/science.1259855
https://bonpote.com/en/the-6th-planetary-boundary-is-crossed-the-freshwater-cycle
https://theconversation.com/existential-threat-to-our-survival-see-the-19-australian-ecosystems-already-collapsing-154077
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We are not on track to limit warming to 1.5 °C

IPCC (2022) Climate Change 2022 - Mitigation of Climate Change - Working Group III contribution to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Intergovernmental Panel on Climate Change, Geneva, Switzerland. https://www.ipcc.ch/report/ar6/wg3
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https://www.ipcc.ch/report/ar6/wg3


8/16/22

5

Major drivers of GHG emissions

Lamb, W. F., Wiedmann, T., et al. (2021) A review of trends and drivers of greenhouse gas emissions by sector from 1990 to 2018.
Environmental Research Letters, 16, 073005. http://dx.doi.org/10.1088/1748-9326/abee4e
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Technology alone does not solve the problem
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http://dx.doi.org/10.1088/1748-9326/abee4e
https://ourworldindata.org/grapher/kaya-identity-co2?year=latest&time=1960..2016
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Emissions from existing and 
planned fossil fuel infrastructure 

alone are nearly double the 
remaining carbon budget for 

limiting warming to 1.5°C 

Or about the carbon budget for 
limiting warming to 2°C.

“Committed” emissions

Fig.: Future CO2 emissions from existing and currently 
planned fossil fuel infrastructure 

IPCC (2022) Climate Change 2022 - Mitigation of Climate Change - Working Group III contribution to the Sixth Assessment Report of the Intergovernmental 
Panel on Climate Change. Intergovernmental Panel on Climate Change, Geneva, Switzerland. https://www.ipcc.ch/report/ar6/wg3
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https://www.ipcc.ch/report/ar6/wg3
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Since 18%/yr mitigation 
is impossible, the only 
way to remain within 
this budget is with very 
large “negative” 
emissions (i.e. pulling 
CO2 out of the 
atmosphere).

1.5 °C is 
out of reach…

20

“Technical Summary, page 130: 

“Obstacles include both entrenched power relations dominated by vested interests that 
control and benefit from existing technologies, and governance structures that continue 
to reproduce unsustainable patterns of production and consumption.” 

…

“Sustainable solutions require adoption and mainstreaming of locally novel technologies 
that can meet local needs, and simultaneously address the SDGs.”

Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE

Why Haven't We Bent the Global Emissions Curve?

21
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Stoddard et al. (2021) Three Decades of Climate Mitigation: Why Haven't We Bent the Global Emissions Curve? Annual Review of Environment and Resources, 46, 653-689. 
https://doi.org/10.1146/annurev-environ-012220-011104
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https://doi.org/10.1146/annurev-environ-012220-011104
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

• Overconsumption and affluence, 
driven by economic growth and positional consumption, 
increase environmental impacts disproportionately.

• The world’s top / bottom 10% of income earners are 
responsible for 25-43% / 3-5% of environmental impacts.
Half of all aviation emissions are caused by the 
top 1% of income earners alone. 

• No evidence of (sufficient) decoupling. 
Technology alone cannot overcome environmental degradation. 
"Green Growth" or ”Sustainable Growth" are bound to fail.

economic 
growth

inequalityover-
consumption

25

The idea of 
decoupling

Source: Raworth, K. (2017) Doughnut Economics - Seven Ways to Think Like a 21st-Century Economist. Chelsea Green Publishing Vermont. 
https://www.chelseagreen.com/doughnut-economics
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https://doi.org/10.1038/s41467-020-16941-y
https://www.chelseagreen.com/doughnut-economics
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Wiedmann, T., Lenzen, M ., Keyßer, L. 
T. and Steinberger, J. K. (2020) 
Scientists’ warning on affluence. 
Nature Communications, 11, 3107. 
https://rdcu.be/b43Hh

27

Parrique, T., Barth, J., 
Briens, F. o., Kerschner, C., 
Kraus-Polk, A., Kuokkanen, 
A. and Spangenberg, J. H. 
(2019) Decoupling 
debunked: Evidence and 
arguments against green 
growth as a sole strategy 
for sustainability. European 
Environmental Bureau. 
http://eeb.org/library/deco
upling-debunked
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https://rdcu.be/b43Hh
http://eeb.org/library/decoupling-debunked
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Wiedmann, T., Steinberger, J. K. and 
Lenzen, M. (2020) Affluence is killing the 
planet, warn scientists. The 
Conversation. 
https://theconversation.com/affluence-
is-killing-the-planet-warn-scientists-
141017

Wiedmann, T., Lenzen, M., Keyßer, L. T. 
and Steinberger, J. K. (2020) Scientists’ 
warning on affluence. Nature 
Communications, 11(1), 3107. 
https://doi.org/10.1038/s41467-020-
16941-y or https://rdcu.be/b43Hh
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O'Garra, T. and Fouquet, R. (2022) Willingness to reduce travel consumption to support a low-carbon transition beyond COVID-19. 
Ecological Economics, 193, 107297. https://doi.org/10.1016/j.ecolecon.2021.107297

“We conclude that behaviour 
associated with affluence 
represents a major barrier to 
a low-carbon transition, and 
that policies must address 
over-consumption 
associated with affluence as 
a priority.”

31

https://theconversation.com/affluence-is-killing-the-planet-warn-scientists-141017
https://doi.org/10.1038/s41467-020-16941-y
https://rdcu.be/b43Hh
https://doi.org/10.1016/j.ecolecon.2021.107297
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The problem

Possible responses

What next?
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“
Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE

Demand and services

• potential to bring down global emissions
by 40-70% by 2050

• walking and cycling, electrified transport, 
reducing air travel, plant-based diets etc. 
make large contributions

• lifestyle changes require systemic 
changes across all of society

• some people require additional housing, 
energy and resources for human 
wellbeing

[Bosch, Unsplash/Yoav Aziz, Adam Bartoszewicz, Victor Hernandez]

33
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“ In modelling pathways 
that assume lower demand, mitigation 
challenges are clearly reduced. 

Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE

34

“…we find that the degrowth scenarios 
minimize many key risks for feasibility and 
sustainability compared to technology-driven 
pathways, such as the reliance on high energy-
GDP decoupling, large-scale carbon dioxide 
removal and large-scale and high-speed 
renewable energy transformation.”

Keyßer, L. T. and Lenzen, M. (2021) 1.5 °C degrowth scenarios suggest the need for new mitigation pathways. Nature Communications, 12, 2676. 
https://doi.org/10.1038/s41467-021-22884-9
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https://doi.org/10.1038/s41467-021-22884-9
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Diesendorf, M. (2022) Scenarios for mitigating CO2 emissions from energy supply in the absence of CO2 removal. Climate Policy, 22, 882-896. https://doi.org/10.1080/14693062.2022.2061407
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

• To solve the problem, we need to end over-consumption 
(and over-production). This also means to get away from 
our obsession with economic growth. 

• Deliberate downscaling of physical throughput (energy and 
materials) in the wealthiest countries required. 

• A-growth, post-growth, managing/prosperity without 
growth, steady-state economy, degrowth 
>  all of them 'ignore' GDP.

37

https://doi.org/10.1080/14693062.2022.2061407
https://doi.org/10.1038/s41467-020-16941-y
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Robert F Kennedy, 1968: 
”[GNP] … measures everything, 
except that which makes life worthwhile"

Costanza, R., Kubiszewski, I., Giovannini, E., Lovins, H., McGlade, J., Pickett, K. E., Ragnarsdóttir, K. V., Roberts, D., Vogli, R. D. and Wilkinson, R. (2014) 
Time to leave GDP behind. Nature, 505, 283-285. https://doi.org/10.1038/505283a
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https://doi.org/10.1038/505283a
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Lennon, A., Lunardi, M., Hallam, B. and Dias, P. R. (2022) The aluminium demand risk of 
terawatt photovoltaics for net zero emissions by 2050. Nature Sustainability, 5, 357-363. 
https://doi.org/10.1038/s41893-021-00838-9

“We show that it will be critical to maximize 
the use of secondary aluminium and rapidly 
decarbonize the electricity grid within 10 
years if cumulative emissions are to be kept 
below 1,000 Mt of CO2 equivalent by 2050.” 

42

https://doi.org/10.1038/s41893-021-00838-9
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“Mining threats to biodiversity will increase as more mines 
target materials for renewable energy production and, without 
strategic planning, these new threats to biodiversity may 
surpass those averted by climate change mitigation.” 

Sonter, L. J., Dade, M. C., Watson, J. E. M. and Valenta, R. K. (2020) Renewable energy production will exacerbate mining threats to biodiversity. 
Nature Communications, 11, 4174. https://doi.org/10.1038/s41467-020-17928-5
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

• A-growth, post-growth, 
managing/prosperity without growth, 
steady-state economy, degrowth 
>  all of them 'ignore' GDP.

• Sustainable lifestyles lie between 
"better but less" and "enough and better".

45

https://doi.org/10.1038/s41467-020-17928-5
https://doi.org/10.1038/s41467-020-16941-y
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Raworth, K. (2017) Doughnut Economics - Seven Ways 
to Think Like a 21st-Century Economist. 
Chelsea Green Publishing Vermont. 
https://www.chelseagreen.com/doughnut-economics
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

Meta approaches for sustainable prosperity

Reformist approaches: A-growth, post-growth, steady-state economy or prosperity 
without growth, (degrowth)
• Compatible with existing centralised states and capitalism and can be achieved with 

reforms (e.g. through strong environmental limits and social justice in policies)
• Example: The Wellbeing Economy 

Radical approaches lead away from capitalism and increase social control over 
economic processes (degrowth)
• Eco-socialists: democratic state + grassroots guide the transition and beyond
• Eco-anarchists see grassroots participatory-democratic movements as central 
• Examples: individual downshifting, transition initiatives, eco-villages

47

https://www.chelseagreen.com/doughnut-economics
https://doi.org/10.1038/s41467-020-16941-y
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

Some practical policies that have been suggested or trialled:

• shorter working week & job sharing

• expansion of health care, social services and education

• universal basic income / universal basic services

• stabilising population

• investment in ‘green’ infrastructure

• more local food production and manufacturing 

• role of social movements is pivotal

48

Turner, G. M. (2019) Is a sustainable future possible? Journal and Proceedings of the Royal Society of New South Wales, 152, 47-65. 
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85073240779&partnerID=40&md5=25dddb1e26385bb4487b954d8d1aae3b
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https://doi.org/10.1038/s41467-020-16941-y
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85073240779&partnerID=40&md5=25dddb1e26385bb4487b954d8d1aae3b
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https://theconversation.com/net-zero-by-2050-will-hit-a-major-timing-problem-technology-cant-solve-we-need-to-talk-about-cutting-consumption-181951
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https://overconsumption.friendsoftheearth.eu published 2022
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https://theconversation.com/net-zero-by-2050-will-hit-a-major-timing-problem-technology-cant-solve-we-need-to-talk-about-cutting-consumption-181951
https://overconsumption.friendsoftheearth.eu/
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“
Sixth Assessment Report
WORKING GROUP III – MITIGATION OF CLIMATE CHANGE
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https://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growth
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https://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growth
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https://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growthhttps://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growth
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https://www.eea.europa.eu/publications/scenarios-for-a-sustainable-europe-2050
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https://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growth
https://www.eea.europa.eu/publications/growth-without-economic-growth/growth-without-economic-growth
https://www.eea.europa.eu/publications/scenarios-for-a-sustainable-europe-2050


8/16/22

23

https://www.oecd-ilibrary.org/economics/beyond-growth_33a25ba3-en
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https://www.seri.de/publications/only-radical-is-realistic-now
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https://www.oecd-ilibrary.org/economics/beyond-growth_33a25ba3-en
https://www.seri.de/publications/only-radical-is-realistic-now
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WEGo, which currently comprises 
Scotland, New Zealand, Iceland, Wales 
and Finland, is founded on the 
recognition that ‘development’ in the 
21st century entails delivering human and 
ecological wellbeing.

WEAll - https://weall.org
WEGo - https://weall.org/wego

60

“The increasing adoption of wellbeing frameworks and budgets 
is also driven by a strong imperative for ecological and social 
sustainability, given the inherent constraints of our biosphere, 
also known as ‘limits to growth’, or ‘planetary boundaries’.”

Parsons, Richard, Centine Wilbello, Tarini Kalra, Steven Weng, Bronagh Brbich & Kelli Ng (2022). A wellbeing budget for NSW: Foundation paper. 
NSW Department of Planning and Environment. https://www.dpie.nsw.gov.au
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https://weall.org/
https://weall.org/wego
https://www.dpie.nsw.gov.au/
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June 2022
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Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

• Need to focus on sufficiency lifestyles, community action and policy change

• Identify barriers and enablers of social and cultural transformation.

o Can inspiring visions for a sustainable life with less material affluence be 
formulated and demonstrated? 

o What is the role of social groups, organisations and bottom-up movements? 

o What can we learn from societies, for example indigenous societies, which 
managed to live without economic growth?

o What are the consequences for trade and for the global South in particular?

64

Stoddard et al. (2021) Three Decades of Climate Mitigation: Why Haven't We Bent the Global Emissions Curve? Annual Review of Environment and Resources, 46, 653-689. 
https://doi.org/10.1146/annurev-environ-012220-011104

8. Attention to equity, high-carbon lifestyles, and 
conditions for enabling new social imaginaries has 
the potential to disrupt dominant, high-carbon 
development pathways. 
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https://doi.org/10.1038/s41467-020-16941-y
https://doi.org/10.1146/annurev-environ-012220-011104
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https://simplicityinstitute.org/ecological-civilisation-video-series

67

Wiedmann, T, Lenzen, M, Keyßer, LT and Steinberger, JK (2020) Scientists’ warning on affluence. Nature Communications, 11, 3107. https://doi.org/10.1038/s41467-020-16941-y

• It is important to create a sense of collective responsibility and action. 
This could be trialled and organised, for example, through citizen 
assemblies or juries, as already practised by Transition Initiatives. 

• We ended our paper by calling 

o for multidisciplinary research to identify and support solutions 

o for the public to engage in broad discussions about solutions and for 

o policy makers to trial, enable and implement solutions in policy 
processes.
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https://simplicityinstitute.org/ecological-civilisation-video-series
https://doi.org/10.1038/s41467-020-16941-y
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Prof. Tommy Wiedmann
t.wiedmann@unsw.edu.au

http://www.sustainabilityresearch.unsw.edu.au

Thank you
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