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Clarifications
Not UnderstoodMisunderstood
Backcasting: planning method that starts by defining a 
desirable future and then works backwards to identify policies 
and programs that have the potential to connect this future to 
the present.   

Robinson (1990)

Participatory Modeling/table to games: We will come back to 
this



Participatory modeling is a practical approach in system dynamics, with the aim of including all 
interested parties such as stakeholders or public in the decision-making process regarding 
environmental questions.
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Clarifications

Fences and Windows: Using Visual Methods to Explore 
Conflicts in Land and Seascape Management Carina Wyborn 
and Deborah Cleland


Brown, Valerie A.. Tackling Wicked Problems: Through the 
Transdisciplinary Imagination (p. 161). Taylor and Francis. 
Kindle Edition. 
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Clarifications
Not UnderstoodMisunderstood
Backcasting: planning method that starts by defining a 
desirable future and then works backwards to identify policies 
and programs that have the potential to connect this future to 
the present.   

Robinson (1990)

Participatory Modeling/table to games: We will come back to 
this
Conceptual models/Stock and Flow Models: We will come 
back to this
How is every wicked problem a symptom of another issue? 
Let’s discuss examples.

Irrationality of current mainstream economy discounting the 
future



Clarifications

Irrationality of current mainstream economy discounting the future

There are two main reasons for discounting. The first, called ‘pure time preference’, refers to the inclination of individuals 
to prefer 100 units of purchasing power today to 101, or 105, or even 110 next year, not because of price inflation (which is 
excluded from the reasoning) but because of the risk of becoming ill or dying and not being able to enjoy next year’s 
income. A famous critique of ‘pure time preference’ came from the Cambridge economist Frank Ramsey in 1928, who 
observed that discounting later enjoyments in comparison with earlier ones is ‘a practice which is ethically indefensible 
and arises merely from the weakness of the imagination’.

http://www.ejolt.org/2013/01/discounting-the-future/

For the purposes of investors, interest rates, impatience and risk necessitate that future costs and benefits are converted into 
present value in order to make them comparable with each other. The discount rate is a rate used to convert future 
economic value into present economic value. This is realised through the mechanism known as discounting.

Nevertheless, economists continue to discount the future, as Ramsey himself did, because of the second reason. 
Economists assume that today’s investments and technical change will produce economic growth. Our descendants 
will be richer than we are. They will have three, four or even more cars per family. Therefore, the marginal utility or 
incremental satisfaction they will get from the third, fourth or fifth car will be lower and lower. Discounting is justified by the 
expectation of economic growth. However, Ramsey did not take environmental considerations and resource exhaustion 
into account.

Not Understood



Clarifications
http://www.ejolt.org/2013/01/discounting-the-future/

We generally discount future amounts of money using constant discount rates, that is, discount factors of the form 1/(1+ r)t. 
This is called ‘exponential discounting’, and it implies that values in the distant future tend to have present values close to 
nothing. High discount rates imply giving low values to future damages, and thus, betting against the environment and future 
generations. A distinction can also be made between public or social discount rates and private discount rates. Both sectors 
use a positive discount rate (that is r  > 0), but there is a difference in the fact that the social discount rate is lower than the 
private discount rate. This is because individuals (private sector) are mostly concerned with their own welfare in the very 
short term, and they are risk-averse, discounting future benefits heavily. On the other hand, the public sector (society as 
a whole) tends to have a longer-term perspective, entailing lower discount rates.


Considering nations or societies with time horizons in the thousands of years, discounting the future at all is highly 
questionable. This is one of the most heavily debated issues in ecological economics. Discount rates of even 1–2 percent 
per year shift the costs of environmental degradation to later generations, and reduce incentives for long-term 
environmentally favourable projects. From the environmental point of view, instead of exponential discounting when 
assessing future costs and benefits, a slowly declining rate of discount (reaching zero percent per year) could be used to 
give more value to the future. However, sometimes it is argued that a low discount rate (equivalent to a low rate of interest, 
therefore cheap loans from the banks) will promote investments that might be environmentally damaging. This means that 
there is need for a second filter to ensure their environmental sustainability (Padilla, 2002; Philibert, 2003).

Irrationality of current mainstream economy discounting the future
Not Understood

http://www.ejolt.org/2013/02/ecological-economics/


Clarifications
http://www.ejolt.org/2013/01/discounting-the-future/

Economic growth theory does not include in its accounting the costs of the loss of nature, or those of defensive 
expenditures by which we try to compensate for nature’s loss. If one tried to add up the genuine growth of the economy 
resulting from positive technical changes and investments (which nobody would deny), and the loss of exhaustible resources 
and environmental services caused by economic growth, the balance would be doubtful. (Furthermore, this would imply 
complete disregard for incommensurability of values.) 

Discounting thus gives rise to an ‘optimist’s paradox’. The assumption of growth (measured by GDP) justifies our using more 
resources and polluting more now than we would otherwise do. Therefore, our descendants, who by assumption we 
anticipate will be better off than ourselves, might paradoxically be worse off – from the environmental point of view – than we 
are. Considerations of future well-being and intergenerational equity then requires the explicit incorporation of the widest 
range of economic, ecological, moral and ethical concerns, beyond the application of standard economics.

Irrationality of current mainstream economy discounting the future
Not Understood
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Clarifications
Not UnderstoodMisunderstood
Backcasting: planning method that starts by defining a 
desirable future and then works backwards to identify policies 
and programs that have the potential to connect this future to 
the present.   

Robinson (1990)

Participatory Modeling/table to games: We will come back to 
this
Conceptual models/Stock and Flow Models: We will come 
back to this
How is every wicked problem a symptom of another issue? 
Let’s discuss examples.

Irrationality of current mainstream economy discounting the 
future

Why does China not want our plastics anymore?

Relevance of social capital
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Herbert Simon on Intuition:
“The situation has provided a cue; this cue has given the expert 
access to information stored in memory, and the information 
provides the answer. Intuition is nothing more and nothing less than 
recognition.” 
Kahneman, Daniel. Thinking, Fast and Slow (p. 11). Farrar, Straus 
and Giroux. Kindle Edition. 
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“The situation has provided a cue; this cue has given the expert 
access to information stored in memory, and the information 
provides the answer. Intuition is nothing more and nothing less than 
recognition.” 
Kahneman, Daniel. Thinking, Fast and Slow (p. 11). Farrar, Straus 
and Giroux. Kindle Edition. 

When confronted with a problem— choosing a chess move or deciding whether to 
invest in a stock— the machinery of intuitive thought does the best it can. If the 
individual has relevant expertise, she will recognize the situation, and the intuitive 
solution that comes to her mind is likely to be correct. This is what happens when a 
chess master looks at a complex position: the few moves that immediately occur to 
him are all strong. When the question is difficult and a skilled solution is not 
available, intuition still has a shot: an answer may come to mind quickly— but it is 
not an answer to the original question. The question that the executive faced 
(should I invest in Ford stock?) was difficult, but the answer to an easier and 
related question (do I like Ford cars?) came readily to his mind and determined his 
choice. This is the essence of intuitive heuristics: when faced with a difficult 
question, we often answer an easier one instead, usually without noticing the 
substitution. 
Kahneman, Daniel. Thinking, Fast and Slow (p. 12). Farrar, Straus and Giroux. 
Kindle Edition. 
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The spontaneous search for an intuitive solution sometimes fails— 
neither an expert solution nor a heuristic answer comes to mind. In 
such cases we often find ourselves switching to a slower, more 
deliberate and effortful form of thinking. This is the slow thinking of the 
title. Fast thinking includes both variants of intuitive thought— the 
expert and the heuristic— as well as the entirely automatic mental 
activities of perception and memory, the operations that enable you to 
know there is a lamp on your desk or retrieve the name of the capital of 
Russia. 

Kahneman, Daniel. Thinking, Fast and Slow (p. 13). Farrar, Straus and 
Giroux. Kindle Edition. 
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Conclusions 

I began this book by introducing two fictitious characters, spent some time discussing two species, and ended with 
two selves. The two characters were the intuitive System 1, which does the fast thinking, and the effortful and slower 
System 2, which does the slow thinking, monitors System 1, and maintains control as best it can within its limited 
resources. The two species were the fictitious Econs, who live in the land of theory, and the Humans, who act in the 
real world. The two selves are the experiencing self, which does the living, and the remembering self, which keeps 
score and makes the choices. 

Kahneman, Daniel. Thinking, Fast and Slow (p. 408). Farrar, Straus and Giroux. Kindle Edition. 
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Decision and Human Nature: Fast and Slow Thinking - The Enigma of Reason
Two Selves 

The possibility of conflicts between the remembering self and the interests of the experiencing self turned out to be a 
harder problem than I initially thought.  

The remembering self’s neglect of duration, its exaggerated emphasis on peaks and ends, and its susceptibility to 
hindsight combine to yield distorted reflections of our actual experience. 

The remembering self is a construction of System 2. However, the distinctive features of the way it evaluates 
episodes and lives are characteristics of our memory. Duration neglect and the peak-end rule originate in System 1 
and do not necessarily correspond to the values of System 2. We believe that duration is important, but our memory 
tells us it is not. The rules that govern the evaluation of the past are poor guides for decision making, because time 
does matter. The central fact of our existence is that time is the ultimate finite resource, but the remembering self 
ignores that reality. The neglect of duration combined with the peak-end rule causes a bias that favors a short period 
of intense joy over a long period of moderate happiness. The mirror image of the same bias makes us fear a short 
period of intense but tolerable suffering more than we fear a much longer period of moderate pain. Duration neglect 
also makes us prone to accept a long period of mild unpleasantness because the end will be better, and it favors 
giving up an opportunity for a long happy period if it is likely to have a poor ending. 

Kahneman, Daniel. Thinking, Fast and Slow (p. 409). Farrar, Straus and Giroux. Kindle Edition. 
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Reason, we are told, is what makes us human, the source of our 
knowledge and wisdom. If reason is so useful, why didn’t it also 
evolve in other animals? If reason is that reliable, why do we 
produce so much thoroughly reasoned nonsense? In their 
groundbreaking account of the evolution and workings of reason, 
Hugo Mercier and Dan Sperber set out to solve this double enigma. 
Reason, they argue with a compelling mix of real-life and 
experimental evidence, is not geared to solitary use, to arriving at 
better beliefs and decisions on our own. What reason does, rather, 
is help us justify our beliefs and actions to others, convince them 
through argumentation, and evaluate the justifications and 
arguments that others address to us. 
In other words, reason helps humans better exploit their uniquely 
rich social environment. This interactionist interpretation explains 
why reason may have evolved and how it fits with other cognitive 
mechanisms. It makes sense of strengths and weaknesses that 
have long puzzled philosophers and psychologists―why reason is 
biased in favor of what we already believe, why it may lead to 
terrible ideas and yet is indispensable to spreading good ones.

Decision and Human Nature: Fast and Slow Thinking - The Enigma of Reason



Decision and Human Nature: Biases
Behavioral economics studies the effects of psychological, social, 
cognitive, and emotional factors on the economic decisions of 
individuals and institutions and the consequences for market prices, 
returns, and resource allocation, although not always that narrowly, but 
also more generally, of the impact of different kinds of behavior, in 
different environments of varying experimental values. 
                                  https://en.wikipedia.org/wiki/Behavioral_economics

https://en.wikipedia.org/wiki/Psychological
https://en.wikipedia.org/wiki/Cognitive_bias
https://en.wikipedia.org/wiki/Economic
https://en.wikipedia.org/wiki/Decision_making
https://en.wikipedia.org/wiki/Market_price
https://en.wikipedia.org/wiki/Profit_(economics)
https://en.wikipedia.org/wiki/Allocation_of_resources
https://en.wikipedia.org/wiki/Behavioral_economics
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THE BEHAVIORAL ECONOMICS OF DECISION MAKING 
Daniel Kahneman (the lead author) and Amos Tversky introduced the 
idea of cognitive biases, and their impact on decision making, in 1974. 
Their research and ideas were recognized when Kahneman was 
awarded a Nobel Prize in economics in 2002. These biases, and 
behavioral psychology generally, have since captured the imagination 
of business experts. 
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Some notable popular books on this topic: 
Thaler, R. H., Sunstein, C. R., 2008. Nudge: 
Improving Decisions About Health, Wealth, 
and Happiness, Caravan. 
Mauboussin, M. J., 2009. Think Twice: 
Harnessing the Power of Counterintuition, 
Harvard Business Review Press. 
Finkelstein, S., Whitehead, J., Campbell, A., 
2009. Think Again: Why Good Leaders 
Make Bad Decisions and How to Keep It 
from Happening to You, Harvard Business 
Review Press. 
Ariely, D., 2008. Predictably Irrational: The 
Hidden Forces That Shape Our Decisions, 
HarperCollins. 
Kahneman, D., 2011. Thinking, Fast and 
Slow, Farrar, Straus and Giroux.  
Kahneman, D., Lovallo, D., Sibony, O., 2011. 
Before you make that decision. Harvard 
Business Review, June 2011, 51-60.
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Decisions, Biases, and the Creation of Knowledge

Individual and collective 
intelligence

Integrated knowledge and 
information create and 
shape  consciousness

Individual, community and cultural 
Biases:
- immutable truth
- partisan biases
- nature of human beings 
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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 over a long time in many parts of the world but is to largely considered unethical 
• voting rights restrictions for parts of the population/women were a norm but are now considered unethical 
• Virginia Sterilization Act of 1924 reflected a social norm at that time but today would be 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).

Decisions, Biases, and the Creation of Knowledge
Student feedback: Importance of values”
“I really like that values is an important competency for leadership. Having a value system is very 
important, every person needs a framework in which they live their life.
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Class 3: 
Prologue: Clarifications and new tool 
Part 1: Decisions, biases, and the creation of knowledge  
Part 2: Conceptual models

Sustainability Leadership



Conceptual Models

Procedure: 
1. Goal statement 
2. Conceptual Model 
3. Backcasting 
4. Table-top game 
5. Game playing 
6. Role playing 
7. Agent-based models



Conceptual Models
Search string: “conceptual ecosystem models” 

https://www.eopugetsound.org/sites/default/files/files/PSP%20Integrated%20Conceptual%20Model%20for%20Ecosystem%20Recovery%20Report_2015-04-03_0.pdf



Conceptual Models
https://www.sciencedirect.com/science/article/pii/S221204161630523X

https://www.sciencedirect.com/science/article/pii/S221204161630523X


Conceptual Models
https://www.sciencedirect.com/science/article/pii/S221204161630523X

https://www.sciencedirect.com/science/article/pii/S221204161630523X

