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Role of Economy

Economy: the “invisible hand” 

Assumption: 
Agents independently seeking their own gain will 

produce the overall best result for society

Diagnosis



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. 
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. 

The Worldwatch Institute. State of the World 2013: Is 
Sustainability Still Possible? (Kindle Locations 2921-2927). 
Island Press. Kindle Edition. 
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Published in 1776

Role of Economy

Increasing the flows 
became the sole means of 

economy to create 
“built” (human wealth

Diagnosis



For almost a century, the consumption of products has 
been the dominant paradigm and mindset. 

John Maynard Keynes (“The General Theory of 
Employment, Interest and Money”, 1936):“I should support at 
the same time all sorts of policies for increasing the 
propensity to consume. For it is unlikely that full employment 
can be maintained, whatever we may do about investment, 
with the existing propensity to consume.” 

Victor Lebow (1955): “Our enormously productive economy 
… demands that we make consumption our way of life, that 
we convert the buying and use of goods into rituals, that we 
seek our spiritual satisfaction, our ego satisfaction, in 
consumption … we need things consumed, burned up, 
replaced and discarded at an ever-accelerating rate.”

Role of Economy
Diagnosis



In 1970, Milton Friedman argued that businesses’ sole 
purpose is to generate profit for shareholders.

This led to globalization … 

Role of Economy
Diagnosis



Raworth, 2013
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Raworth, 2013

Women carry out 70% of the global work hours 
but they only earn 10% of the global salary
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What, then, is the biggest source of stress on planetary boundaries 
today? It is the excessive consumption levels of roughly the 
wealthiest 10 percent of people in the world and the resource-
intensive production patterns of companies producing the goods 
and services that they buy. The richest 10 percent of people in the 
world hold 57 percent of global income. Just 11 percent of the 
global population generates about half of global CO2 emissions. 
And one third of the world’s “sustainable budget” for reactive 
nitrogen use is used to produce meat for people in the European 
Union, just 7 percent of the world’s population. 

Raworth, 2013 
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Wealth Distribution: 
Top 1%: 
2000 49.6% 
2009 45.4% 
2016 50.8%

Top 5%: 
2000 77.2% 
2009 73.7% 
2016 77.7%

Top 10%: 
2000 89.4% 
2009 86.5% 
2016 89.1%
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Currently: 
An Economy that meets the needs of the 
present while destroying the Earth's life-
support system, on which the welfare of 
current and future generations depends. 

Role of Economy
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“Sustainable Development is a development 
that meets the needs of the present while 
safeguarding Earth's life-support system, on 
which the welfare of current and future 
generations depends.” 
                                         Griggs et al., 2013

Currently: 
An Economy that meets the needs of the 
present while destroying the Earth's life-
support system, on which the welfare of 
current and future generations depends. 
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

Key Points

During the last few hundred years, humanity has introduced rapid and large changes  
The system is outside the “normal range” and in the dynamic transition into the Post-
Holocene; we have increasing disequilibrium

Baseline

Syndrome

Diagnosis
A consumption-based economy combined with easy access to energy caused humans to 
accelerate flows in the Earth’s life-support system and sustain rapid population growth.
Modern humans are the “Anthropogenic Cataclysmic Virus” (ACV) in the Earth’s life-support 
system
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Prognosis

http://millenniumassessment.org/en/index.html
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Anthropocene or 
Post-Holocene?

Prognosis



Prognosis



Extinction of 
mammals and 

birds

Extinction of 
insects

Loss of soil

Prognosis
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Homo sapiens have a huge amount of 
data and knowledge

Assessing the risk …
Prognosis
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Our Commitment: The “~400 ppm CO2 World”:

Prognosis



Example: Mid-Pliocene, 3.3 to 3.0 Million Years ago 
Temperature: ~1 - 2 oC higher 
Sea level:  
- global average on the order of 10 m higher than today 
- regionally 5 to 40 m higher; 
- most likely, much stronger storms due to larger 

temperature difference between tropics and polar 
regions 

Our Commitment: The “~400 ppm CO2 World”:
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Example: Mid-Pliocene, 3.3 to 3.0 Million Years ago 
Temperature: ~1 - 2 oC higher 
Sea level:  
- global average on the order of 10 m higher than today 
- regionally 5 to 40 m higher; 
- most likely, much stronger storms due to larger 

temperature difference between tropics and polar 
regions 

Our Commitment: The “~400 ppm CO2 World”:Hansen et al., 2016: “… Evidence … that 2oC global warming is 
highly dangerous.”

Prognosis
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“Normal Range” 
(800,000 years)

Prognosis
Exploring possible futures and developing foresight: 
Broad range of futures
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"Yet in all societies, even 
those that are most vicious, 
the tendency to a virtuous 
attachment is so strong that 
there is a constant effort 
towards an increase of 
population” Malthus, 1798.

Prognosis



“That the increase of population is 
necessarily limited by the means of 
subsistence, That population does invariably 
increase when the means of subsistence 
increase, and, That the superior power of 
population is repressed, and the actual 
population kept equal to the means of 
subsistence, by misery and vice.”  
                                     Malthus, 1798.
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Lovelock: Carrying Capacity will be down to 
1 Billion in 2050

“That the increase of population is 
necessarily limited by the means of 
subsistence, That population does invariably 
increase when the means of subsistence 
increase, and, That the superior power of 
population is repressed, and the actual 
population kept equal to the means of 
subsistence, by misery and vice.”  
                                     Malthus, 1798.

"Yet in all societies, even 
those that are most vicious, 
the tendency to a virtuous 
attachment is so strong that 
there is a constant effort 
towards an increase of 
population” Malthus, 1798.
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During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

Key Points

During the last few hundred years, humanity has introduced rapid and large changes  
The system is outside the “normal range” and in the dynamic transition into the Post-
Holocene; we have increasing disequilibrium

Baseline

Syndrome

Diagnosis

Prognosis
We are heading rapidly into a very different system state (tipping points; Post-Holocene)
Our knowledge is changing rapidly; there is room for surprises; Foresight is needed

A consumption-based economy combined with easy access to energy caused humans to 
accelerate flows in the Earth’s life-support system and sustain rapid population growth.
Modern humans are the “Anthropogenic Cataclysmic Virus” (ACV) in the Earth’s life-support 
system
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Published in 1776

For Homo sapiens, flows are 
regulated by 

• ethics,

• social norms,

• economic rules

Therapy



Therapy

Published in 1776

- Purpose of economy is to increase human wealth; 
- Earth and its natural wealth is basically infinite. 

Smith (1776)



"Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs”. 

WCED (1987)
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“Sustainable Development is a development that 
meets the needs of the present while safeguarding 
Earth’s life support systems, on which the welfare of 
current and future generations depends.”  

Griggs et al. (2013)

"Sustainable development is development that meets 
the needs of the present without compromising the 
ability of future generations to meet their own needs”. 

WCED (1987)

- Purpose of economy is to increase human wealth; 
- Earth and its natural wealth is basically infinite. 

Smith (1776)

Humanity needs an economy that meets the needs of the present while 
safeguarding Earth’s life support systems, on which the welfare of current and future 
generations depends. 

Therapy



During the Holocene, climate and sea level were exceptionally stable
The Holocene was a “safe operating space for humanity”

Key Points

During the last few hundred years, humanity has introduced rapid and large changes  
The system is outside the “normal range” and in the dynamic transition into the Post-
Holocene; we have increasing disequilibrium

Baseline

Syndrome

Diagnosis

Prognosis
We are heading rapidly into a very different system state (tipping points; Post-Holocene)
Our knowledge is changing rapidly; there is room for surprises; Foresight is needed

A consumption-based economy combined with easy access to energy caused humans to 
accelerate flows in the Earth’s life-support system and sustain rapid population growth.
Modern humans are the “Anthropogenic Cataclysmic Virus” (ACV) in the Earth’s life-support 
system

Therapy
Change in the purpose of economy from growing human wealth (growth addiction) to 
meeting our needs while safe-guarding the life-support system
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Systems
• are networks of interdependent 

components and processes, with 
materials and energy flowing from one 
component of the system to another. 
– Together have properties beyond 

those of individual parts 
• Central concept in environmental 

science. 
• Examples: ecosystems, climates 

systems, geologic systems, economic 
systems



Components of a System

• State Variables store 
resources such as matter 
or energy or have the 
pathways through which 
these resources move 
from one state variable to 
another



System Characteristics
• A System can be closed or open. 

– Open – exchanges matter and energy with 
surroundings 

– Closed - self contained, exchanges no matter or  
energy with the outside 

• Throughput –the energy and matter that flow into, 
through, and out of a system



Systems involve feedback loops 
• Negative feedback loop = system changes and moves in 

one direction; that movement acts as an output, and as an 
input back into the system; the input then moves the system 
in the other direction 

• Input and output neutralize one another 
– Stabilizes the system 
– Example: body temperature 

• Most systems in nature
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Systems involve feedback loops
• Positive feedback loop = system output causes 

the system to change in the same way and drives 
it further toward one extreme or another 

– Example: exponential population growth, spread of 
cancer, melting sea ice 

• Rare in nature 
– But is common in natural systems altered by humans



Systems show several defining 
properties

• Dynamic equilibrium = when system processes 
move in opposing directions; balancing their 
effects 

• Homeostasis = when a system maintains 
constant (stable) internal conditions 



System Characteristics
Dynamic equilibrium



Emergent properties
• Emergent properties = system characteristics 

that are not evident in the components alone 
– The whole is more than the sum of the parts

It is hard to fully understand systems; they connect to other 
systems and do not have sharp boundaries



Stability of Systems
• Disturbance - periodic destructive 

events such as fire or flood that 
destabilize or change the system 

• Resilience - ability of system to recover 
from disturbance 

• State Shift –a severe disturbance in 
which the system does not return to 
normal but instead results in significant 
changes in some of its state variables



Stability of Systems
• State Shift –a severe disturbance in which the 

system does not return to normal but instead results 
in significant changes in some of its state variables


