
Science and Sustainability Learning

AUFBRUCH IN EINE NACHHALTIGE 
KLIMANEUTRALITÄT

Prof. Dr. Kai Niebert 
kai.niebert@uzh.ch







https://mackaycartoons.net

https://mackaycartoons.net




Steffen, W., Richardson, K., Rockstrom, J., Cornell, S. E., Fetzer, I., Bennett, E. M., 
et al. (2015). Sustainability. Planetary boundaries: guiding human development on 

a changing planet. Science, 347(6223), 1259855–1259855.


Persson, L., Carney Almroth, Collins, C.D., Cornell, S., de Wit, C. et.al. 2022. 
Outside the Safe Operating Space of the Planetary Boundary for Novel Entities 

Environ. Sci. Technol., https://doi.org/10.1021/acs.est.1c04158



Wo stehen wir?



Science and Sustainability Education

Prof. Dr. Kai Niebert
kai.niebert@uzh.ch

8

mailto:kai.niebert@uzh.ch
https://www.researchgate.net/publication/335129059_Leben_im_Anthropozan


9

https://www.theguardian.com/us-news/2019/jun/23/all-the-plastic-ever-made-study-comic


10

https://www.nature.com/articles/d41586-019-02381-2


11

https://www.nature.com/articles/d41586-019-02381-2


https://www.smithsonianmag.com/history/how-the-chicken-conquered-the-world-87583657/


The Stages of the Anthropocene 
Pre-Anthropocene events: 
Fire-stick farming, megafauna extinctions, early forest 
clearing 


Anthropocene Stage 1  
(ca. 1800 - 1945). Internal combusion engine, fossil fuel 
energy, sci & tech 


Anthropocene Stage 2 
 (1945 - 2010 or 2020). The Great Acceleration, new 
institutions and vast global networks 


Anthropocene Stage 3 
 (2020 - ?). Business-as-usual, geo-engineering, or the 
Great Transition? 



Pre-Anthropocene events



Anthropocene Stage 1: 1800 - 1945
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4 The Anthropocene Review 

Figure 1. Trends from 1750 to 2010 in globally aggregated indicators for socio-economic development. 
(1) Global population data according to the HYDE (History Database of the Global Environment, 2013) 
database. Data before 1950 are modelled. Data are plotted as decadal points. (2) Global real GDP (Gross 
Domestic Product) in year 2010 US dollars. Data are a combination of Maddison for the years 1750 to 
2003 and Shane for 1969–2010. Overlapping years from Shane data are used to adjust Maddison data 
to 2010 US dollars. (3) Global foreign direct investment in current (accessed 2013) US dollars based on 
two data sets: IMF (International Monetary Fund) from 1948 to 1969 and UNCTAD (United Nations 
Conference on Trade and Development) from 1970 to 2010. (4) Global urban population data according 
to the HYDE database. Data before 1950 are modelled. Data are plotted as decadal points. (5) World 
primary energy use. 1850 to present based on Grubler et al. (2012), 1750–1849 data are based on global 
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Anthropocene Stage 2: 1945 - 2020
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Figure 3. Trends from 1750 to 2010 in indicators for the structure and functioning of the Earth System. 
(1) Carbon dioxide from firn and ice core records (Law Dome, Antarctica) and Cape Grim, Australia 
(deseasonalised flask and instrumental records); spline fit. (2) Nitrous oxide from firn and ice core records 
(Law Dome, Antarctica) and Cape Grim, Australia (deseasonalised flask and instrumental records); 
spline fit. (3) Methane from firn and ice core records (Law Dome, Antarctica) and Cape Grim, Australia 
(deseasonalised flask and instrumental records); spline fit. (4) Maximum percentage total column ozone 
decline (2-year moving average) over Halley, Antarctica during October, using 305 DU, the average 
October total column ozone for the first decade of measurements, as a baseline. (5) Global surface 
temperature anomaly (HadCRUT4: combined land and ocean observations, relative to 1961–1990, 20 
yr Gaussian smoothed). (6) Ocean acidification expressed as global mean surface ocean hydrogen ion 
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Mainstream Critical-
creative Precarious

positive 
attitudes to 

nature
0.92 1.20 0.87

Resource-  
consumption 1.01 1.11 0.82

UBA (2016): Repräsentative Erhebung von Pro-Kopf-Verbräuchen natürlicher Ressourcen 
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Naturbewusstsein 2015  >  Allgemeine Einstellungen zu Natur und Naturschutz

zwei Jahren sind vollends davon überzeugt, die Natur 
dürfe nur so genutzt werden, dass dies auch für 
kommende Generationen im gleichen Umfang 
möglich ist (2013: 57 Prozent, 2015: 62 Prozent), die 
Vielfalt der Pflanzen und Tiere sowie ihrer Lebensräu-
me auf Dauer gesichert ist (2013: 55 Prozent, 2015:  
62 Prozent) und Eigenart wie Schönheit von Natur 
und Landschaft erhalten bleiben (2013: 52 Prozent, 
2015: 58 Prozent). Auch die Meinung, die Natur dürfe 
nicht auf Kosten der Menschen in ärmeren Staaten 
ausgebeutet werden, hat sich bei vielen Bürgerinnen 
und Bürgern binnen zwei Jahren verfestigt (2013:  
49 Prozent, 2015: 56 Prozent).

Im Vergleich zum Durchschnitt der Befragten ist das 
Bewusstsein für nachhaltige Naturnutzung bei der 
jüngeren Generation (unter 30-Jährige) schwächer 
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CORRESPONDENCE:

Rapid growth in CO2 emissions after the 
2008–2009 global financial crisis 
To the Editor — Global carbon dioxide 
emissions from fossil-fuel combustion and 
cement production grew 5.9% in 2010, 
surpassed 9 Pg of carbon (Pg C) for the "rst 
time, and more than o#set the 1.4% decrease 
in 2009. $e impact of the 2008–2009 global 
"nancial crisis (GFC) on emissions has 
been short-lived owing to strong emissions 
growth in emerging economies, a return to 
emissions growth in developed economies, 
and an increase in the fossil-fuel intensity of 
the world economy. 

Preliminary estimates of global CO2 
emissions from fossil-fuel combustion and 
cement production show that emissions 
grew by 0.51 Pg C (5.9%) in 2010 and 
reached a record high of 9.1±0.5Pg C 
(Supplementary Methods). $is is the 
highest total annual growth recorded, and 
the highest annual growth rate since 2003 
(and previously 1979). $e 2010 growth 
overcomes the 1.4% drop in emissions 
recorded in 2009, which was due to the 
GFC, putting global CO2 emissions back on 
the high-growth trajectory that persisted 
before the GFC (Fig. 1). $us, a%er only one 
year, the GFC has had little impact on the 
strong growth trend of global CO2 emissions 
that characterized most of the 2000s.

For the past two years (2009 and 2010), 
emissions growth has been dominated by 
the emerging economies (Supplementary 
Table S1). $e CO2 emissions in developed 
countries (which we take as the Annex B 
countries from the Kyoto Protocol) decreased 
1.3% in 2008 and 7.6% in 2009, but increased 
3.4% in 2010, and are now lower than the 
average emissions during 2000–2007 (Fig. 2). 
$e CO2 emissions in developing countries 
(non-Annex B countries) increased 4.4% 
in 2008, 3.9% in 2009 and 7.6% in 2010; 
the GFC only causing a 40% decrease in 
emission growth in 2009 compared with 
the trend since 2000 (Fig. 2). $e 2010 
growth was due to high growth rates in a few 
key emerging economies (Supplementary 
Table S1) — for example, China 10.4% 
(0.212 Pg C) and India 9.4% (0.049 Pg C) — 
although, the contribution from some 
developed countries was also substantial in 
absolute terms: for example, United States 
4.1% (0.060 Pg C), Russian Federation 5.8% 

(0.025 Pg C) and the 27 member states of the 
European Union 2.2% (0.022 Pg C).

For recent decades, the growth in global 
CO2 emissions can be explained mainly by 
the growth in economic activity corrected 
for decreases in the fossil-fuel carbon 
intensity (FFCI) of the global economy 
(fossil-fuel and industrial CO2 emitted per 

US dollar of economic output, that is CO2 
per unit of gross domestic product (GDP))1. 
Using constant-price GDP measured in 
purchasing power parities2 (real GDP), the 
FFCI decreased by 1.4% yr−1 on average 
between 1980 and 2000. Since 2000 however, 
the FFCI has decreased by only 0.9% yr−1 
(Fig. 1), a sign that the positive trend of 
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Figure 1 | Global CO2 emissions and carbon intensity. a, Emissions of CO2 from fossil-fuel combustion and 
cement production for the world (Pg C yr−1; black curve) and the carbon intensity of world GDP (g C per 
$US (2000); red curve, inverted axis). The most important recent financial crises are highlighted with a 
linear trend fitted to the five years before the beginning of each crisis. b–e CO2 emissions (Pg C) for the 
regions most a#ected by each financial crisis (right axis) and the rest of the world (RoW; left axis). b, The 
oil crisis (1973) and the US savings and loans crisis (1979), where EU15 is the 15 member states of the 
European Union as of 1995. c, The collapse of the Former Soviet Union (FSU; 1989). d, The Asian financial 
crisis (1997). e, The recent global financial crisis (2008–2009). 
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Willkommen im Anthropozän  – Ein How To

‣ Auf den folgenden Seiten finden Sie die Folien zum Vortrag. 

‣ Auf nahezu allen Folien ist weiterführende Literatur bzw. Quellen 
verlinkt. Diese kann Ihnen helfen, sich in Teilaspekten zu vertiefen. 

‣ Nach der Vorlesung sollten Sie eine Vorstellung von folgenden 
Konzepten haben: starke vs. schwache Nachhaltigkeit, 
Anthropozän, planetaren Belastungsgrenzen, Great 
Acceleration, Umweltschädliche Subventionen, Globale 
Nachhaltigkeitsziele (SDGs). Diese werden in den folgenden 
Wochen aufgegriffen und vertieft. 



Weiterführende Literatur
• Niebert, K. (2018). Das Anthropozän ist kein Schicksal, sondern 

eine Herausforderung. In C. Seige (Ed.), Dossier Anthropozän (pp. 
1–14). bpb: Berlin.  Download


• Niebert (2022): Nachhaltigkeitsdilemmata: Ausreden, alte Fehler 
und neue Aufbrüche Download.


• Diverse Infografiken zum Thema: Download; weiterführende Texte: 
www.movum.info 
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