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Sixteen Reasons Other Than Prediction to Build Models 

   1  Explain (very distinct from predict) 
   2  Guide data collection 
   3  Illuminate core dynamics 
   4  Suggest dynamical analogies 
   5  Discover new questions 
   6  Promote a scientific habit of mind 
   7  Bound (bracket) outcomes to plausible ranges 
   8  Illuminate core uncertainties. 
   9  Offer crisis options in near-real time 
 10  Demonstrate tradeoffs / suggest efficiencies 
 11  Challenge the robustness of prevailing theory through perturbations 
 12  Expose prevailing wisdom as incompatible with available data 
 13  Train practitioners 
 14  Discipline the policy dialogue 
 15  Educate the general public 
 16  Reveal the apparently simple (complex) to be complex (simple) 
                                             Epstein, 2008
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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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Published in 1776



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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compromising the ability of future generations to 
meet their own needs".

Published in 1987

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)

"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



The Economic Context



The Economic Context



The Economic Context



The Economic Context



The Economic Context



The Economic Context



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)

The Economic Context



Modeling and Simulation



The Economic Context



Earth: Our Life-Support System
Our connection to the Life-Support System is economic

The Economic Context



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

Socio-economic System
Weakly Coupled

The Economic Context



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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Social and Political Context

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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Social and Political Context
Modern/colonial civilization has already breached several 
planetary boundaries and its ecological footprint is 
overwhelming the Earth’s carrying capacity. The ecological 
space for the growth of modern urban civilization is at its 
breaking point. We conduct two case studies, of Russia and 
Brazil, to show that the aspirations of semi-peripheral 
“emerging economies” to catch-up, clone and compete with the 
West within the hegemonic terms of an ecologically 
unsustainable and socially stratifying civiliza- tional model 
requires their systematic practice of internal colonialism and 
regional subimperialism. Playing catch-up with the North and its 
unsustainable mode of political economy demands the present-
day rehearsal, in accelerated, compressed and subimperial 
modes of the structurally violent practices that have 
underpinned the North’s “rise” to planetary dominance. Yet in 
striving to catch-up and join in the overconsumptive and 
exploitative lifestyle of economic cores, large “emerging econo- 
mies” like the BRICS are in an economic, political and military 
crash course against the hegemonically-entrenched Northern 
core powers they aspire to emulate, in what looks like an 
increasingly volatile scramble to grab whatever dwindling 
ecological space is left in a rapidly degraded planet.
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Social and Political Context

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. 



Social and Political Context
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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How can we change the existing norms to be consistent with these moral obligations?

How do humans make decisions?


