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Class 4: Attempting a Diagnosis: Degradation of the Earth’s 
Life-Support System

Mitigation and Adaptation Studies

Conclusions: 
- During the Holocene, climate and sea level were exceptionally stable. 
- global disasters caused by geohazards, asteroids, solar storms, etc. were very 

limited and not at the upper end of the scale. 
- The Holocene was a “safe operating space for humanity.” 
- Civilization could develop despite many anthropogenic conflicts and disasters. 
- During the last hundred years, we have introduced rapid and large changes 
- The system is already now outside the “normal range” and in the dynamic 

transition into the Post-Holocene; we have increasing disequilibrium 
- There is a significant degradation of the Earth’s life-support system
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Class 5: Diagnosis (finalize), Prognosis and Therapy
Contents: 
- (The Life-Support System and Ecosystem Services) 
- Feedback Loops in the Life-Support System 
- Sustainability and Economy: The Role of Economy in the Degrading the Life-

Support System  
- Is there a Therapy? What is the Role of Conservation in that? 
- Prognosis: Where is the System Heading?
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The Life-Support System: Ecosystem Services and Feedback Loops
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Sustainability and Economy

The current mainstream model of the global economy is based on a number of assumptions about 
the way the world works, what the economy is, and what the economy is for. (See Table 11– 1.) 
These assumptions arose in an earlier period, when the world was relatively empty of humans and 
their artifacts. Built capital was the limiting factor, while natural capital was abundant. It made sense 
not to worry too much about environmental “externalities,” since they could be assumed to be 
relatively small and ultimately solvable. It also made sense to focus on the growth of the market 
economy, as measured by gross domestic product (GDP), as a primary means to improve human 
welfare. And it made sense to think of the economy as only marketed goods and services and to 
think of the goal as increasing the amount of these that were produced and consumed.  

Costanza et al., 2013
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their artifacts. Built capital was the limiting factor, while natural capital was abundant. It made sense 
not to worry too much about environmental “externalities,” since they could be assumed to be 
relatively small and ultimately solvable. It also made sense to focus on the growth of the market 
economy, as measured by gross domestic product (GDP), as a primary means to improve human 
welfare. And it made sense to think of the economy as only marketed goods and services and to 
think of the goal as increasing the amount of these that were produced and consumed.  

Costanza et al., 2013

Our economic model is at war with life on Earth. We can’t change the laws of nature, but we can 
change our broken economy. And that’s why climate change isn’t just a disaster. It’s also our best 
chance to demand—and build—a better world. Change or be changed. But make no mistake… this 
changes everything. 
                                                                                                                    Naomi Klein, 2013
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“Sustainable Development is a development 
that meets the needs of the presence while 
safeguarding Earth's life-support system, on 
which the welfare of current and future 
generations depends.” 
                                         Griggs et al., 2013
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An economy that meets our needs by burning 
fossil fuels and destroying Earth’s life-support 
system is like a doctor who practices medicine by 
killing the patients.
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Economy is the link between humanity and the 
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An economy that damages the Earth’s life-support 
system is an economy against humanity: 
An economy that meets our needs by burning 
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Sustainability and Economy
A message to economists: 
“Imagine if the doughnut-shaped diagram of social and planetary 
boundaries found its way onto the opening page of every 
macroeconomics textbook. So you want to be an economist? Then 
first, there are a few facts you should know about this planet, how it 
sustains us, how it responds to excessive pressure from human 
activity, and how that undermines our own well-being. You should 
also know about the human rights of its people and about the 
human, social, and natural resources that it will take to fulfill those. 
With these fundamental concepts of planetary and social 
boundaries in place, your task as an economist is clear and crucial: 
to design economic policies and regulations that help bring 
humanity into the safe and just space between the boundaries and 
that enable us all to thrive there.” 

Raworth, 2013 
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Sustainability and Economy
Geoffrey West: 
•If k > 0, growth will eventually 

exceed the capacity of the system to 
sustain the growth.  

•To change this, offsets are needed, 
i.e., innovation.  

•Innovations have to come at 
increasing speed 

•



Sustainability and Economy
Geoffrey West: 
•If k > 0, growth will eventually 

exceed the capacity of the system to 
sustain the growth.  

•To change this, offsets are needed, 
i.e., innovation.  

•Innovations have to come at 
increasing speed 

•Growth with offsets through innovation
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Carrying Capacity = function of: Arable 
Land, Nitrogen, Phosphorous, Climate, 
Water, Biodiversity, Land Use, Energy, 
Degradation, Technology, … 
CC = f(A, N, P, C, W, B, L, E, D, T, …)
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"Yet in all societies, even 
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31 October 2011: The day we “celebrated” the 7-billionth baby 
I wrote a blog on “Crime against humanity”: 
                 C(t) = (N(t) - N(t0))*L 
C: crime 
t: time 
t0: arbitrary time origin 
N: number of people in the country under consideration 
L: average use of resources per person in the country   

Should be multiplied by the 
resource usage per person
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As Pope Francis puts it in his ecological 
teaching document, Laudato Si’: “To blame 
population growth instead of extreme and 
selective consumerism on the part of some, is 
one way of refusing to face the issues. It is an 
attempt to legitimise the present model of 
distribution, where a minority believes that it 
has the right to consume in a way which can 
never be universalised, since the planet could 
not even contain the waste products of such 
consumption.”
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September 1, 2016: He called for care for the 
environment to be added to the seven 
spiritual works of mercy outlined in the Gospel 
that the faithful are asked to perform 
throughout the pope’s year of mercy in 2016.
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Can the “virus” transform itself into the “healer”?


