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Questions 
• Why Sustainability 

 
• What is sustainability 

– Components: 
Conservation and 
Recycling 

– Modeling 
– Measuring (risk 

indicators) 
 

• How to do sustainability 
– Government 
– Producers/Corporations 
– Everyday People 

 



Vogel, Gretchen (2017, 
October 18). Germany’s 
insects are disappearing. 
Science Maganzine, 
http://www.sciencemag.org/news/2017/10/germany-s-
insects-are-disappearing 

 
• 27-year study  - insect 

populations in German 
nature reserves declined 
more than 75%  
 

• Recently, biomass 
dropped by some 82% in 
the summer when insect 
populations peak 

Why Sustainability? 

http://www.sciencemag.org/news/2017/10/germany-s-insects-are-disappearing
http://www.sciencemag.org/news/2017/10/germany-s-insects-are-disappearing


Why Sustainability?  
 

• Guarino, Ben (2018, October 15) ‘Hyperalarming’ study shows massive 
insect loss. 
https://www.washingtonpost.com/science/2018/10/15/hyperalarming-
study-shows-massive-insect-
loss/?utm_term=.8b8c35b00108&wpisrc=nl_headlines&wpmm=1 

• In 2014, an international team of biologists estimated that, in the past 35 
years, the abundance of invertebrates such as beetles and bees had 
decreased by 45 percent.  

https://www.washingtonpost.com/science/2018/10/15/hyperalarming-study-shows-massive-insect-loss/?utm_term=.8b8c35b00108&wpisrc=nl_headlines&wpmm=1
https://www.washingtonpost.com/science/2018/10/15/hyperalarming-study-shows-massive-insect-loss/?utm_term=.8b8c35b00108&wpisrc=nl_headlines&wpmm=1
https://www.washingtonpost.com/science/2018/10/15/hyperalarming-study-shows-massive-insect-loss/?utm_term=.8b8c35b00108&wpisrc=nl_headlines&wpmm=1
http://science.sciencemag.org/content/345/6195/401.full


Why 
Sustainability? 



Sixth Mass Extinction? 
Barnosky, A. D., et al. (03 March 2011). Has the Earth’s sixth mass extinction 
already arrived? Nature, 471, 51–57, http://www.nature.com/nature/journal/v471/n7336/full/nature09678.html 

 

http://www.nature.com/nature/journal/v471/n7336/full/nature09678.html


What is 
Sustainability? 

• EPA: “Sustainability is based 
on a simple principle: 
Everything that we need for 
our survival and well-being 
depends, either directly or 
indirectly, on our natural 
environment. To pursue 
sustainability is to create and 
maintain the conditions under 
which humans and nature can 
exist in productive harmony to 
support present and future 
generations.” 
https://www.epa.gov/sustaina
bility/learn-about-
sustainability#what 

 
 

 

https://www.epa.gov/sustainability/learn-about-sustainability#what
https://www.epa.gov/sustainability/learn-about-sustainability#what
https://www.epa.gov/sustainability/learn-about-sustainability#what


Components 
and Models of 
Sustainability 

• Modeling: 
 
• Components: 

Conservation & 
Recycling 

 
• Measuring and 

Monitoring 
Sustainability 

 
 

 
C. Wanamaker (2018, April 24). The Environmental, Economic, and Social Components of Sustainability https://soapboxie.com/social-issues/The-
Environmental-Economic-and-Social-Components-of-Sustainability 

 



Measuring Sustainability: 
Risk Indicators 

 https://www.epa.gov/report-environment 



Conservation 
• Especially waterways 
• Clean-Ups 
• Protection and 

Mindfulness 



Recycling 

Advocacy 
Required  
1. How? 
2. Why?  



Governing Sustainability: 
How to Do It Critical Issues 

Across Realms 
 
• Sustainable 

Values 
 

• Supply Chain 
Analysis 

 
• Sustainability 

Decision-
Making 

 
• Care and 

Mindfulness 

• Sustainable Values 
• Policies and Laws 
• Sustainable infrastructures in energy, 

food, and finance 
• Supply chains & Outsourcing 

Government 

• Sustainable Economic Models & Values 
• Sustainable Products, Policies, Protocols 
• Sustainable Supply chains 

Business 

• Sustainable Models/Values 
• Sustainable Lifestyles and consumption 

practices 
Citizens 



Citizens: Awareness Needed 
• Values and paradox of green consumption 

– People in developed markets hold ecological values but 
90% value other qualities more 
 

• Paradox of green consumption “buried “ mainstream 
ecological values under  
– eco-efficiency focused on energy reducing products and 

“rebound effects” 
– eco-niches 
 
– Tuuli Kaskinen & Roope Mokka 2011. Green Markets must be 

created by you. http://www.low2no.org/essays/green-markets-
created-by-you 
 
 

 



Citizens:  
Planned and Perceived Obsolescence 

• Culture of Desire fueled by consumerism 
 

have you heard of Planned Obsolescence? 
by T4Tyler Jul 10 2017 
https://imgur.com/gallery/mZryT 

https://imgur.com/user/T4Tyler
https://imgur.com/gallery/mZryT


Be mindful 

Use Less Plastic 

Plant Trees 

Drive/Idle Less  

Eat Less Meat 

This Photo by Unknown Author is licensed under CC BY-SA 

https://commons.wikimedia.org/wiki/File:SonoranDesertToad_001.jpg
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/


Sustainability Initiative 
• I know that many household 

cleaning products contain 
chemicals that are irritating 
and even chemically toxic  

 
• I use non-toxic cleaners but 

recently tried a cleaning liquid 
I made myself from tea tree oil 
and water 

 
• Its perfect for cleaning my 

glass-top table, bathroom 
counters, sinks, and works well 
to kill mildew in my shower 



• Tuuli Kaskinen & Roope Mokka 2011. Green Markets must be created by you. 
http://www.low2no.org/essays/green-markets-created-by-you 
 



Sustainability and Economic and 
Political Decision-Making 

• Model of Economic Growth: What would a sustainable economy look 
like? 

 
• Sustainable Infrastructures: What would sustainable infrastructures 

look like in these key areas? 
– Energy 
– Food Production 
– Finance 
 

• Arbitrating Sustainability: Risk Decision Making in Supply Chain 
Analysis 
– Plotting 
– Imagining  
– Deciding 
– Executing 



Prosperity Without Growth? 

Need Exists to RE-THINK 
economy 
 
How would you re-think 
economic development 
and growth within a 
sustainable framework? 
 
 
 
 
https://research-repository.st-andrews.ac.uk/bitstream/handle/10023/2163/sdc-2009-pwg.pdf?seq 



3 Steps to a More Sustainable 
Economy 

Step 1: Sustained 
policy commitment 
 
Step 2: Acknowledge 
developing country 
constraints 
 
Step 3: Imagining and 
building the future 
economy 
 
World Economic 
Forum  
https://www.weforu
m.org/agenda/2015/
09/3-key-steps-to-a-
more-sustainable-
economy/ 



Representing 
Sustainability within 
Economic Calculi: 
 
Harrell, E. (2015, Dec 
14). How Accounting 
Can Help Build a 
Sustainable 
Economy. HARVARD 
BUSINESS REVIEW 
HTTPS://HBR.ORG/2015/12/HOW-ACCOUNTING-CAN-
HELP-BUILD-A-SUSTAINABLE-ECONOMY 

 





Additional 
Information 
on 
Sustainability 



Links 

• Climate report 
https://physicsworld.com/a/ipccs-climate-
report-the-futures-not-looking-
good/?fbclid=IwAR3JivnLFaux78_fgwVx9t5lbn
dXs9uOJMmxhySP_4XDiHiKNhVoT73fDBE 

https://urldefense.proofpoint.com/v2/url?u=https-3A__physicsworld.com_a_ipccs-2Dclimate-2Dreport-2Dthe-2Dfutures-2Dnot-2Dlooking-2Dgood_-3Ffbclid-3DIwAR3JivnLFaux78-5FfgwVx9t5lbndXs9uOJMmxhySP-5F4XDiHiKNhVoT73fDBE&d=DwMFaQ&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=00US1lEm6pTSJ0S7hR7vUp2hZJuSHSivsSyTLufP-IA&m=jTyirXA8plsk2Z9tYyRdl3IuTKeUBzMK800FoK-WQLc&s=xkIKegfMeqhNOqlE7jrJIH6enNCg1qtjW-MkTJ8fITQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__physicsworld.com_a_ipccs-2Dclimate-2Dreport-2Dthe-2Dfutures-2Dnot-2Dlooking-2Dgood_-3Ffbclid-3DIwAR3JivnLFaux78-5FfgwVx9t5lbndXs9uOJMmxhySP-5F4XDiHiKNhVoT73fDBE&d=DwMFaQ&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=00US1lEm6pTSJ0S7hR7vUp2hZJuSHSivsSyTLufP-IA&m=jTyirXA8plsk2Z9tYyRdl3IuTKeUBzMK800FoK-WQLc&s=xkIKegfMeqhNOqlE7jrJIH6enNCg1qtjW-MkTJ8fITQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__physicsworld.com_a_ipccs-2Dclimate-2Dreport-2Dthe-2Dfutures-2Dnot-2Dlooking-2Dgood_-3Ffbclid-3DIwAR3JivnLFaux78-5FfgwVx9t5lbndXs9uOJMmxhySP-5F4XDiHiKNhVoT73fDBE&d=DwMFaQ&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=00US1lEm6pTSJ0S7hR7vUp2hZJuSHSivsSyTLufP-IA&m=jTyirXA8plsk2Z9tYyRdl3IuTKeUBzMK800FoK-WQLc&s=xkIKegfMeqhNOqlE7jrJIH6enNCg1qtjW-MkTJ8fITQ&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__physicsworld.com_a_ipccs-2Dclimate-2Dreport-2Dthe-2Dfutures-2Dnot-2Dlooking-2Dgood_-3Ffbclid-3DIwAR3JivnLFaux78-5FfgwVx9t5lbndXs9uOJMmxhySP-5F4XDiHiKNhVoT73fDBE&d=DwMFaQ&c=l45AxH-kUV29SRQusp9vYR0n1GycN4_2jInuKy6zbqQ&r=00US1lEm6pTSJ0S7hR7vUp2hZJuSHSivsSyTLufP-IA&m=jTyirXA8plsk2Z9tYyRdl3IuTKeUBzMK800FoK-WQLc&s=xkIKegfMeqhNOqlE7jrJIH6enNCg1qtjW-MkTJ8fITQ&e=


How will 9 billion or 10 billion people eat without destroying 
the environment? 

• Already, half the 
planet’s ice-free land 
surface is devoted to 
livestock or the 
growing of feed for 
those animals, 
Richardson said.  

• That’s an area equal 
to North and South 
America combined, 
she said.  

• Rain forests are 
steadily being 
cleared for cropland. 
And the demand for 
food is increasing 
faster than the 
population 

https://www.washingtonpost.com/health/2018/10/10/how-will-or-billion-people-eat-without-destroying-
environment/?noredirect=on&utm_term=.c6c2193e0ce1&wpisrc=nl_evening&wpmm=1 
 

https://www.washingtonpost.com/health/2018/10/10/how-will-or-billion-people-eat-without-destroying-environment/?noredirect=on&utm_term=.c6c2193e0ce1&wpisrc=nl_evening&wpmm=1
https://www.washingtonpost.com/health/2018/10/10/how-will-or-billion-people-eat-without-destroying-environment/?noredirect=on&utm_term=.c6c2193e0ce1&wpisrc=nl_evening&wpmm=1


(2018, October 10). Options for keeping the food system within 
environmental limits. Nature.  

 

• The food system is a major driver of climate change, changes in land 
use, depletion of freshwater resources, and pollution of aquatic and 
terrestrial ecosystems through excessive nitrogen and phosphorus 
inputs. Here we show that between 2010 and 2050, as a result of 
expected changes in population and income levels, the 
environmental effects of the food system could increase by 50–90% 
in the absence of technological changes and dedicated mitigation 
measures, reaching levels that are beyond the planetary boundaries 
that define a safe operating space for humanity. We analyse several 
options for reducing the environmental effects of the food system, 
including dietary changes towards healthier, more plant-based 
diets, improvements in technologies and management, and 
reductions in food loss and waste.  

• https://doi.org/10.1038/s41586-018-0594-0 

https://doi.org/10.1038/s41586-018-0594-0


Energy and Sustainability 

• “Everybody knows that energy has something to 
do with climate — we need to transform our 
energy system. There’s very few people who 
realize that it’s just as, and maybe more, 
important to transform our food system,” said 
Katherine Richardson, director of the Sustainable 
Science Center at the University of Copenhagen 
in Denmark. Richardson, who was not part of the 
team producing the new study, added, “the food 
system is broken and needs to be fixed if we have 
any hope of feeding 9 to 10 billion.” 



Sustainable Economy 

• Center for Sustainable Economy 
• https://sustainable-economy.org/green-

infrastructure/ 



US Government  
Mandated Sustainability 

• Legal Basis for Sustainability: The National Environmental 
Policy Act of 1969 committed the United States to 
sustainability, declaring it a national policy “to create and 
maintain conditions under which humans and nature can 
exist in productive harmony, that permit fulfilling the social, 
economic and other requirements of present and future 
generations.”  
 

• In the years since NEPA was enacted, the public’s interest in 
sustainability has broadened. 
 

• https://www.epa.gov/sustainability/learn-about-
sustainability#what 
 

https://www.epa.gov/compliance/nepa
https://www.epa.gov/compliance/nepa


Report of the UN World Commission on Environment and 
Development: Our Common Future 

• http://www.un-documents.net/our-common-future.pdf 
• 8. There has been a growing realization in national governments and multilateral institutions that it is impossible to 

separate economic development issues from environment issues; many forms of development erode the 
environmental resources upon which they must be based, and environmental degradation can undermine economic 
development. Poverty is a major cause 

• and effect of global environmental problems. It is therefore futile to attempt to deal with 
• environmental problems without a broader perspective that encompasses the factors 
• underlying world poverty and international inequality. 
• 9. These concerns were behind the establishment in 1983 of the Worl 
• 4. Energy: Choices for Environment and Development 
• 58. A safe and sustainable energy pathway is crucial to sustainable development; we have not 
• yet found it. Rates of increase in energy use have been declining. However, the 
• industrialization, agricultural development, and rapidly growing populations of developing 
• nations will need much more energy. Today, the average person in an industrial market 
• economy uses more than 80 times as much energy as someone in sub-Saharan Africa. Thus 
• any realistic global energy scenario must provide for substantially increased primary energy 
• use by developing countries. 
• 59. To bring developing countries' energy use up to industrialized country levels by the year 
• 2025 would require increasing present global energy use by a factor of five. The planetary 
• ecosystem could not stand this, especially if the increases were based on non-renewable fossil 
• fuels. Threats of global warming and acidification of the environment most probably rule out 
• even a doubling of energy use bared on present mixes of primary sources. 
• 60. Any new era of economic growth must therefore be less energy intensive than growth in 
• the past. Energy efficiency policies must be the cutting edge of national energy strategies p. 20 

http://www.un-documents.net/our-common-future.pdf


UNEP Inquiry Into Design of a 
Sustainable Financial System 

• The Inquiry into the Design of a Sustainable Financial System has 
been initiated by the United Nations Environment Programme to 
advance policy options to improve the financial system’s 
effectiveness in mobilising capital towards a green and inclusive 
economy – in other words, sustainable development.  

• Established in January 2014, it published its final report, The 
Financial System We Need, in October 2015 and is currently focused 
on actions to take forward its findings. 
 

• …The GFSG asked the Cambridge Centre for Sustainable Finance for 
a global stocktake of the tools and techniques that financial 
institutions are developing to analyse environmental risks.  
https://www.cisl.cam.ac.uk/resources/publication-
pdfs/environmental-risk-analysis.pdf 
 
 

https://www.cisl.cam.ac.uk/resources/publication-pdfs/environmental-risk-analysis.pdf
https://www.cisl.cam.ac.uk/resources/publication-pdfs/environmental-risk-analysis.pdf


Environmental risk analysis finance 

• https://www.cisl.cam.ac.uk/research/centre-for-sustainable-finance 
• More information on the Inquiry is at: www.unep.org/inquiry and www.unepinquiry. 

 

https://www.cisl.cam.ac.uk/research/centre-for-sustainable-finance


Business Sustainability Tools 
http://www.gettingtosustainability.com.au/weblinks/business-sector/sustainability-toolkits-how-to-guides/ 



Corporate Sustainability Statements: 
Latam Airlines 

https://www.latam.com/en_ue/about-us/sustainability/sustainability/ 



Solutions: Shared Value 
• Shared Value principle by Michael Porter and Mark Kramer 

(2011) Harvard Business School. Available 
https://hbr.org/2011/01/the-big-idea-creating-shared-value 
– Firms can do this in three distinct ways:  

• by reconceiving products and markets,  
• redefining productivity in the value chain, and  
• building supportive industry clusters at the company’s locations. 

– “Shared value could reshape capitalism and its relationship to 
society. It could also drive the next wave of innovation and 
productivity growth in the global economy as it opens managers’ 
eyes to immense human needs that must be met, large new 
markets to be served, and the internal costs of social deficits—as 
well as the competitive advantages available from addressing 
them. But our understanding of shared value is still in its genesis. 
Attaining it will require managers to develop new skills and 
knowledge and governments to learn how to regulate in ways 
that enable shared value, rather than work against it.” 

 
 



Solutions Shared Value cont. 

• "The solution lies in the principle of shared value, which 
involves creating economic value in a way that also 
creates value for society by addressing its needs and 
challenges. Businesses must reconnect company 
success with social progress. Shared value is not social 
responsibility, philanthropy, or even sustainability, but 
a new way to achieve economic success. It is not on the 
margin of what companies do but at the center. We 
believe that it can give rise to the next major 
transformation of business thinking.“ 

• Tuuli Kaskinen & Roope Mokka 2011. Green Markets must be created by you. 
http://www.low2no.org/essays/green-markets-created-by-you 

 



Insect 
Study 

Global declines in insects have sparked wide interest among scientists, politicians, and the 
general public. Loss of insect diversity and abundance is expected to provoke cascading 
effects on food webs and to jeopardize ecosystem services. Our understanding of the extent 
and underlying causes of this decline is based on the abundance of single species or 
taxonomic groups only, rather than changes in insect biomass which is more relevant for 
ecological functioning. Here, we used a standardized protocol to measure total insect 
biomass using Malaise traps, deployed over 27 years in 63 nature protection areas in 
Germany (96 unique location-year combinations) to infer on the status and trend of local 
entomofauna. Our analysis estimates a seasonal decline of 76%, and mid-summer decline of 
82% in flying insect biomass over the 27 years of study. We show that this decline is 
apparent regardless of habitat type, while changes in weather, land use, and habitat 
characteristics cannot explain this overall decline. This yet unrecognized loss of insect 
biomass must be taken into account in evaluating declines in abundance of species 
depending on insects as a food source, and ecosystem functioning in the European 
landscape. 



Autism Rates Jump  

• Reese, Phillip. (2016, July 18). Autism rates in 
California public schools jumped 7 percent in 
2016. Sacramento Bee, 
http://www.sacbee.com/site-
services/databases/article90300877.html#storyli
nk=cpy 

•  “Text of Genetics Committee Report Concerning 
Effects of Radioactivity on Heredity” (13 July 
1956), The New York Times, p. 18. 
 

http://www.sacbee.com/site-services/databases/article90300877.html#storylink=cpy
http://www.sacbee.com/site-services/databases/article90300877.html#storylink=cpy
http://www.sacbee.com/site-services/databases/article90300877.html#storylink=cpy


Over a Third of North American Bird 
Species in Danger 

• Technology | Wed May 18, 2016 9:54pm BST Related: Science  
• Over a third of North American bird species in danger: scientists. 

Reuters, May 18, 2016, http://uk.reuters.com/article/us-science-birds-
idUKKCN0Y92O4 

• More than a third of all North American bird species are at risk of 
becoming extinct unless significant action is taken, scientists who are part 
of a tri-nation initiative said on Wednesday, adding that ocean and tropical 
birds were in particular danger. 

• The study, compiled by the North American Bird Conservation Initiative 
and the first of its kind to look at the vulnerability of bird populations in 
Canada, the United States and Mexico, said 37 percent of all 1,154 species 
on the continent needed urgent conservation action…. "The outlook for 
oceanic birds ... is the bleakest of any North American bird group," said 
the report, which blamed invasive predators such as rats and cats on 
nesting islands as well as overfishing, pollution and climate change. 

• The report can be found at: www.stateofthebirds.org/2016/ 
 
 

http://uk.reuters.com/news/science
http://uk.reuters.com/article/us-science-birds-idUKKCN0Y92O4
http://uk.reuters.com/article/us-science-birds-idUKKCN0Y92O4
http://www.stateofthebirds.org/2016/


• In Crisis: Oceans and Tropical Forests 
• More than half of species from oceans 

and tropical forests are on the Watch List 
because of small and declining 
populations, small ranges, and severe 
threats to their habitats. 
  

• Steep Declines: Coasts, Aridlands, 
Grasslands 

• Many species in coastal, grassland, and 
aridland habitats are declining steeply. In 
particular, long-distance migratory 
shorebirds and species that migrate from 
the Great Plains to Mexico’s Chihuahuan 
grasslands have lost, on average, almost 
70% of their continental populations 
since 1970. 
  

• Mixed Status: Temperate Forests, 
Tundra, Wetlands, Boreal Forest 

• Most species in these habitats are of 
moderate or low concern, yet roughly 
20% are on the Watch List. Waterfowl 
have benefited from careful harvest 
management and wetland conservation, 
but positive waterfowl trends may not 
last if wetlands loss continues. 
  
 

http://www.stateofthebirds.org/2016/habitats/oceans/
http://www.stateofthebirds.org/2016/habitats/tropical-forests/
http://www.stateofthebirds.org/2016/habitats/coasts/
http://www.stateofthebirds.org/2016/habitats/grasslands/
http://www.stateofthebirds.org/2016/habitats/wetlands/


Arizona 
• Alia Beard Rau. May 13 2016. Session focuses on state control. Bills 

pre-empt cities, counties. The Arizona Republic A1 
• “State lawmakers introduced more than a dozen bills to strip cities 

and counties of the authority to regulate, by declaring everything 
from dog breeders and rental-home taxes to plastic grocery bags 
and backyard chickens ‘a matter of statewide concern’ that only the 
state can regulate. They then sealed the deal with a new law, signed 
by Gov. Doug Ducey, to strip municipalities of state-shared revenue 
if they pass ordinances that conflict with state authority… 

• Driving it is the “conservative, corporate-backed American 
Legislative Exchange Council and its local-government task force, 
the American City County Exchange” (ALEC) 



Global Air Pollution 

• WHO: Global air 
pollution is 
worsening, and 
poor countries are 
being hit the 
hardest 

• By Chris Mooney 
and Brady Dennis 
May 12 
athttps://www.was
hingtonpost.com/n
ews/energy-
environment/wp/2
016/05/12/who-
global-air-
pollution-is-
worsening-and-
poor-countries-
are-being-hit-the-
hardest/?wpmm=1
&wpisrc=nl_headli
nes 

http://www.washingtonpost.com/people/chris-mooney
http://www.washingtonpost.com/people/brady-dennis


Nasa funded study: industrial 
civilisation headed for 'irreversible 

collapse'? 
 • http://www.theguardian.com/environment/earth-insight/2014/mar/14/nasa-civilisation-

irreversible-collapse-study-scientists  
• Natural and social scientists develop new model of how 'perfect storm' of crises could unravel 

global system  
•  A new study partly-sponsored by Nasa's Goddard Space Flight Center has highlighted the prospect 

that global industrial civilisation could collapse in coming decades due to unsustainable resource 
exploitation and increasingly unequal wealth distribution.  

• Noting that warnings of 'collapse' are often seen to be fringe or controversial, the study attempts to 
make sense of compelling historical data showing that "the process of rise-and-collapse is actually a 
recurrent cycle found throughout history." Cases of severe civilisational disruption due to 
"precipitous collapse - often lasting centuries - have been quite common." 

• The independent research project is based on a new cross-disciplinary 'Human And Nature 
DYnamical' (HANDY) model, led by applied mathematician Safa Motesharrei of the US National 
Science Foundation-supported National Socio-Environmental Synthesis Center, in association with a 
team of natural and social scientists. The HANDY model was created using a minor Nasa grant, but 
the study based on it was conducted independently. The study based on the HANDY model has 
been accepted for publication in the peer-reviewed Elsevier journal, Ecological Economics. 
 
 

http://www.sesync.org/
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