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The world faces two 
existential crises, developing with 

terrifying speed: climate breakdown 
and ecological breakdown. Neither is 

being addressed with the urgency needed 
to prevent our life-support systems from 
spiralling into collapse. We are writing to 

champion a thrilling but neglected approach 
to averting climate chaos while defending 
the living world: natural climate solutions. 

This means drawing carbon dioxide 
out of the air by protecting and 

restoring ecosystems.
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“Repeat a lie often enough and it 
becomes the truth”, is a law of 
propaganda often attributed to the 
Nazi Joseph Goebbels.

Science-Society Dialog
Creating the ‘Illusion of Truth’

“Repeat a truth often enough and 
eventually it will become widely accepted.”

Creating Knowledge 
(as in “justified true belief”)



Terrorism:
Bouzar, D., Escaping Radicalism. Scientific American Mind, May/June 2016, 41-43.
Dutton, K., Abrams, D., 2016. Extinguishing the threat. Scientific American Mind, May/June 2016, 44-49.
Reicher, S. D., Haslam, S. A., 2016. Fueling Extremes. Scientific American Mind, May/June 2016, 35-39.
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THE VALUE OF EVIDENCE …

Science-Society Dialog



The biases we discuss here lead to 
suboptimal decision making in a range of 
cases where risks and uncertainties are 
present. These biases play a particularly 
pernicious role in decision making regarding 
degradation and reclamation. In dealing with 
a disease, the crucial first step is diagnosis. 
In dealing with biases, the crucial first step is 
recognition. Once we understand the ways 
we are biased in our decision making, we 
can design systematic methods to address 
the issues more effectively. … 

These cases also suggest that degrading 
environments on a large scale and only 
afterwards considering how to clean up the 
damages simply does not work. Landscapes
— or the climate—are left permanently 
damaged.
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Annu. Rev. Environ. Resour. 2013. 38:393–414

Rapid evolution of increasingly 
complex science-policy models.


How to provide information to solve 
societal problems?
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Annu. Rev. Environ. Resour. 2013. 38:393–414

Persistent gap between production 
and use of scientific knowledge.
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Annu. Rev. Environ. Resour. 2013. 38:393–414

Bridge the gap focused on 
interactions between producers and 
individual users and their decision 

contexts.
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Annu. Rev. Environ. Resour. 2013. 38:393–414

To achieve more widespread 
uptake in information requires a shift in 

the way in which we approach 
information provisioning.
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Annu. Rev. Environ. Resour. 2013. 38:393–414

There is a need to better 
understand users in the aggregate to 

increase the efficiency of interactions and to 
inform the strategies producers use to 

reach groups of potential users.
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Evolution in the complexity of 
knowledge production and user 
participation. On the vertical axis, 
the complexity of knowledge 
production increases from low 
(where production is predominately 
focused on increasing our 
fundamental knowledge) to high 
(where production aims to help 
solve societal problems). On the 
horizontal axis, the complexity of 
user participation changes from low 
to high as users become 
increasingly active agents in the 
knowledge creation process.
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Intrinsic factors affecting the use of information 
in decision making (among others):
• informal and formal institutional barriers, 
• the decision and policy goals,
• the information’s spatial and temporal scale 

resolution, 
• the level of skill required to utilize the 

information, 
• the level of trust between information 

producers and users
• focus on disciplinary knowledge originating 

from university settings,
• ignoring of both other sources of knowledge 

and other disciplinary perspectives

Other issues with Mode 1:
• separation between science, policy, and society is 

artificial; 
• in reality, knowledge is neither unfettered nor neutral, 
• science and policy are coproduced in the day-to-day 

interaction between scientists and their social 
environment. 

• Rather than objective and value free, knowledge 
influences and is influenced by social practices, 
identities, discourses, and institutions.

Selective knowledge creation and use:
• Attitudes toward risks vary across people, cultures, 

time, and experience; 
• these attitudes have a profound impact on the 

character and type of information sought and used 
(or not) in decision making.



Science-Society Dialog

Intrinsic factors affecting the use of information 
in decision making (among others):
• informal and formal institutional barriers, 
• the decision and policy goals,
• the information’s spatial and temporal scale 

resolution, 
• the level of skill required to utilize the 

information, 
• the level of trust between information 

producers and users
• focus on disciplinary knowledge originating 

from university settings,
• ignoring of both other sources of knowledge 

and other disciplinary perspectives

Other issues with Mode 1:
• separation between science, policy, and society is 

artificial; 
• in reality, knowledge is neither unfettered nor neutral, 
• science and policy are coproduced in the day-to-day 

interaction between scientists and their social 
environment. 

• Rather than objective and value free, knowledge 
influences and is influenced by social practices, 
identities, discourses, and institutions.

Selective knowledge creation and use:
• Attitudes toward risks vary across people, cultures, 

time, and experience; 
• these attitudes have a profound impact on the 

character and type of information sought and used 
(or not) in decision making.
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Usability space in the United Kingdom versus the 
US Regional Integrated Sciences and 
Assessments (RISAs). The vertical axis depicts 
the information use realm where users range from 
being primarily self-motivated to use information 
(e.g., risk motivated, information seeking) to users 
who are motivated through the regulatory 
environment (e.g., desire to comply with existing 
or future regulations). The horizontal axis shows 
the range of information production. On the left, 
production is characterized by high levels of 
tailoring, interaction, and support for use; there is 
diversity of information; and there is a regional to 
local focus. On the right, information production is 
characterized by much lower levels of tailoring 
and interaction; the emphasis is on national 
consistency; and the focus is the national level. 
The two green ovals represent the usability space 
achieved through the US RISAs (in oval a) and 
the UK climate change scenarios (in oval b).



A social discount rate is a technique that policy-makers use in 
their cost-benefit analyses to gauge whether to make 
investments with a long-term impact. It weighs the upsides for 
future people against costs borne in the present-day, and 
proposes that the calculated value of benefits to future 
economies and people should steadily decline over time. For 
example, if you’re weighing up whether to build an expensive 
sea-bridge to foster trade, it’ll tell you that a 5% boost in 
economic growth in 12 months is better than a 5% boost in 12 
years.

http://www.bbc.com/future/story/20190109-the-perils-of-short-termism-civilisations-greatest-threat
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http://www.lse.ac.uk/GranthamInstitute/faqs/what-are-social-discount-rates/
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Present bias: 
disregarding of costs and 
benefits occurring in the 

future.

http://www.lse.ac.uk/GranthamInstitute/faqs/what-are-social-discount-rates/
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https://aeon.co/essays/the-blind-spot-of-science-is-the-neglect-of-lived-experience

Science-Society Dialog
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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 Published in 3 Volumes, 1867-1883Published in 1848
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"Sustainable development is development that 
meets the needs of the present without 
compromising the ability of future generations to 
meet their own needs".

Published in 1987

The Economic Context



The Economic Context
Current status of the control variables 
for seven of the planetary boundaries. 
The green zone is the safe operating 
space, the yellow represents the zone 
of uncertainty (increasing risk), and 
the red is a high-risk zone. The 
planetary boundary itself lies at the 
intersection of the green and yellow 
zones. The control variables have 
been normalized for the zone of 
uncertainty; the center of the figure 
therefore does not represent values of 
0 for the control variables. The control 
variable shown for climate change is 
atmospheric CO2 concentration. 
Processes for which global-level 
boundaries cannot yet be quantified 
are represented by gray wedges; 
these are atmospheric aerosol 
loading, novel entities, and the 
functional role of biosphere integrity.



The Economic Context



The Economic Context



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

The Economic Context



“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)
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“Sustainable Development is a development 
that meets the needs of the present while 
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Ethics and Morality,

Social Norms,


Economic Rules
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Earth: Our Life-Support System
Our connection to the Life-Support System is economic
System of System Concept:

Socio-economic System
Weakly Coupled

We need to reconceptualize what the economy is and what it is for. We 
have to first remember that the goal of any economy should be to 
sustainably improve human well-being and quality of life and that material 
consumption and GDP are merely means to that end. 

The Worldwatch Institute. State of the World 2013: Is Sustainability Still 
Possible? (Kindle Locations 2929-2930). Island Press. Kindle Edition. 
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e.g., bringing ecosystem services 
into economic accounting

Our connection to the Life-Support System is Economy
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Maintain the health of the planetary life-support system: 
- conserving the stocks  

- limit the flow of material and energy as much as possible  
(Brown et al., 2005).



Earth: Our Life-Support System

System of System Concept:

Socio-economic System
Strongly Coupled

Our connection to the Life-Support System is Economy

The Economic Context

Maintain the health of the planetary life-support system: 
- conserving the stocks  

- limit the flow of material and energy as much as possible  
(Brown et al., 2005).

An new 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.
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https://truthout.org/articles/in-the-face-of-extinction-we-have-a-moral-obligation/
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Ethics, value systems, norms

Ethics:  
• Normative: discover truth about morality - what rules should be promoted?  
• Descriptive: describe the ethical and moral rules - what does motivate people?

Norms can deviate from what ethics considers as normative: 
• slavery was a norm but unethical 
• voting rights restrictions for women were a norm but are now considered unethical 
• Virginia Sterilization Act of 1924 reflected a social norm at that time but was highly unethical

What of today’s norms will be considered unethical tomorrow?

Ethics requires: 
•careful thinking about what is morally justified (normative reasoning),  
•consideration of how relevant culture/customs/norms might be changed (descriptive/empirical ethics).
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Principles in favor of limiting procreation : 
•Duty not to contribute to harm - not to contribute to massive, 

systemic harm 
•Duty to justice 
•Obligation to our potential children

Jeff Mcmahon (1981):  
The Asymmetry: Although the prospect of pain and suffering in the life 
of a child provides one with reason not to create that child, the prospect 
of happiness in the life of a child provides one with no reason to create 
that child. 

Rieder, Travis N.. Toward a Small Family Ethic: How Overpopulation and 
Climate Change Are Affecting the Morality of Procreation 
(SpringerBriefs in Public Health) (Kindle Locations 952-953). Springer 
International Publishing. Kindle Edition. 



Social and Political Context

We are left, I think, with a moral burden to have small families. The 
powerful reasons in favor of limiting procreation generate a demand for 
justification; if one fails to meet this demand, then her procreative 
activity is morally unjustifiable. And meeting this demand, I think, 
becomes progressively more difficult as one has more children. Given 
the moral burden to have small families, having any children at all may 
well be unjustifiable for many people; for some of the rest of us, the 
case for having one child seems fairly compelling. Might some people 
be justified in having more than one? Perhaps. But the burden is on 
them to make the case. Morality has more in its arsenal than merely 
obligation , duty and rights; reason s can burden us, and acting 
justifiably looks, to me, to pressure us towards small families. 

Rieder, Travis N.. Toward a Small Family Ethic: How Overpopulation and 
Climate Change Are Affecting the Morality of Procreation 
(SpringerBriefs in Public Health) (Kindle Locations 1752-1758). 
Springer International Publishing. Kindle Edition. 
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Norms can deviate from what ethics considers as normative: 
• slavery was a norm but unethical 
• voting rights restrictions for women were a norm but are now considered unethical 
• Virginia Sterilization Act of 1924 reflected a social norm at that time but was highly unethical 

What of today’s norms will be considered unethical tomorrow? 

Ethics requires: 
•careful thinking about what is morally justified (normative reasoning),  
•consideration of how relevant culture/customs/norms might be changed (descriptive/empirical ethics).

Moral obligations (normative): 
•small families 
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How can we change the existing norms to be consistent with these moral obligations?

How do humans make decisions?


