
Sustainable Development 
Growth, Resource Scarcity, & Negative Externalities 



Today’s Discussion  
•  Brief Review 
•  Sustainability 

Challenges 
•  Key Concepts & 

Theories  



Sustainability Challenges 
Major Threats to Human Ecology 



1. Human 
Sustainability 
•  “No value that 

environmentalists 
prize can survive the 
uncontrolled 
multiplication of our 
species.” —J.D. 
Hughes 



Malthusian Warning 
•  in every State in which man 

has existed, or does now 
exist…  

•  the increase of population is 
necessarily limited by the 
means of subsistence… 

•  …population does 
invariably increase when 
the means of subsistence 
increase British economist Thomas Malthus 

(1766-1834) worried that human progress 
would face obstacles due to resource 
limitations (e.g., poverty, food shortages) 
and human choices (e.g., celibacy, birth 
control) that restrict population growth. 



http://knowledge.allianz.com/nopi_downloads/images/demographic
%20change_global%20population_96dpi_1.jpg 

You R here In the post-war era, improved basic 
sanitation led to lower rates of 
disease and death, but birth rates 
remained high.  

By the mid-20th century, population 
growth outpaced food production 
and introduced famine and 
starvation.  



The Green Revolution 
•  In the late 1940s, Norman 

Borlaug introduced 
chemical fertilizers and 
high yield varieties that 
increased food production. 

•  By the 1960s, Borlaug 
increased Mexico’s wheat 
output by 600%, and then 
moved to India, the 
Philippines, China, 
Colombia, Ecuador, Chile, 
and Brazil.  

Plant scientist Norman Borlaug 
pioneered increases in food 
production, earning a Nobel Peace 
Prize in 1970 for his efforts to boost 
crop yields and avert mass famines.   



Critics objected to the 
social consequences 
of the green 
revolution, which they 
said caused the 
displacement of small 
farmers, agricultural 
commercialization, 
and environmental 
degradation.  

“in perceiving nature’s limits as 
constraints on productivity that had to 
be removed, American experts spread 
ecologically destructive and 
unsustainable practices worldwide.” 

—Vandana Shiva, an Indian critic 

Green Revolution Critics 



http://ecoworldly.com/files/2008/01/global-population.jpg 



http://www.emsc.nysed.gov/ciai/images/A0310E07.jpg 



http://geochristian.files.wordpress.com/2007/05/worldpop.jpg 



2. Loss of Bio 
Diversity 
•  Over time, human 

actions have reduced 
the number of species, 
and the number of 
individual organisms 
within most species, 
diminishing biodiversity 
and the complexity of 
ecosystems. 



Species Loss 

http://climatelab.org/@api/deki/files/6/=sp05-c-tdiagram.jpg 



Species Loss 

http://climatelab.org/@api/deki/files/6/=sp05-c-tdiagram.jpg 





3. Energy 
Sustainability 

•  “The environmental 
history of energy use 
has been the story of 
the exploitation of a 
series of resources as 
technology granted 
access to them, one 
after another.” —J.D. 
Hughes 



Air Pollution 
•  Beginning in the 

1960s, public concerns 
increased about air 
quality issues such as 
industrial emissions 
and acid rain 

•  Air pollution results 
from particulate, 
volatile chemicals,  
and greenhouse gases 

Today, air pollution contributes to 
respiratory diseases that kill nearly 2 
million people each year.  



Levels of Air Contamination 

Four Chinese cities ranked among the 10 urban centers with the 
lowest air quality in a 2004 World Bank Study. 



Deaths from Air Pollution 

The World Bank projected that on average 1.8 million people would die 
prematurely each year between 2001 and 2020 because of air pollution. 



Energy and Air Pollution 



Climate Change 

http://www.globalwarmingchallenge.co.uk/dn11639-2_808.jpg 



The Greenhouse Effect 

http://www.combatclimatechange.ie/uploadedfiles/Climate_Change_Facts/greenhouse%20effect%20from%20safeclimate%20site.jpg 



Carbon Emissions 



Al Gore and Climate Change 
•  Al Gore received 

the Nobel Prize for 
his work on climate 
change on 12/10/07 

•  His film, An 
Inconvenient Truth, 
provoked 
widespread interest 
in the problem of 
climate change 



Critics of Al Gore 
•  Critics argue that 

Gore exaggerated 
the impacts of 
climate change, 
and hypocritically 
deviates from the 
sustainable 
practices that he 
advocates 



Undeniable Evidence 

http://www.globalwarmingchallenge.co.uk/dn11639-2_808.jpg 



Polar Ice Caps Melting 



Climate Change & Its Impacts 
•  The larger 

impacts of climate 
change will be 
enormous as 
natural resources 
and habitats are 
altered 

Save the Humans 





Global Carbon Emissions, 2006 

http://media-2.web.britannica.com/eb-media/00/90500-004-BB7F263D.gif 



The Fossil Fuel Dilemma 
•  Oil and other fossil 

fuels have a high 
energy density, and 
can be used for power, 
transportation, and 
household energy 
needs.  

 Energy is the largest employment sector 
in the world, which contributes to the 
pervasiveness of our current system.  



Alternative Energy Sources? 
•  Solar Energy 
•  Hydro Power 
•  Hydrogen Energy 
•  Liquid Natural Gas 
•  Nuclear Power 

Benefits 
•  More even distributed; 

reduces conflict 
•  Low carbon footprint, 

reduces global warming  
Disadvantages 
•  Low energy density 
•  Intermittent, requires 

storage 
•  Technology is costly 

“It would be the worst sort of 
irresponsibility to fail to plan for 
a shift away from petroleum as 
the primary energy resource 
within the next few decades.” 
—J.D. Hughes 



Other Options 
•  Establish targets for 

reducing CO2 emissions 
(e.g., cap & trade) 

•  Raise the price of CO2 
emissions (e.g., tax 
carbon emissions) 

•  Promote energy efficient 
technologies and 
conservation 



Cap and Trade 

http://climatelab.org/@api/deki/files/6/=sp05-c-tdiagram.jpg 



Tax Fuel Consumption 

http://1.bp.blogspot.com/_YJtJVrH3c5k/SESqr7evU_I/AAAAAAAAAY0/uzsCxFP3of4/s400/global_gas_prices.jpg 



Promoting Energy Efficiency 

http://www.solar-green-wind.com/archives/energy-efficiency 

U.K. 
rating 
system 



4. Loss of 
Local Control 

•  “Local determination, 
already weakened in 
respect to national and 
colonial power, passed 
into the shadow of 
global power in the 20th 
century, when a number 
of international 
institutions transformed 
the world market 
economy.” —Hughes 



Negative Effects of Institutions 
•  Many 

environmentalists 
view international 
economic 
institutions as 
having a negative 
impact on the 
ecology. 



Periodizing Progress 
•  Pre-Stockholm Era 

(Prior to 1968) 
•  The Stockholm Era 

(1968-1987) 
•  Rio Era (1987-

present) 
•  Next steps? Marvin Soroos is now a landscape artist and 

avid traveler. What would Soroos think about 
the current “regime” of international 
cooperation on climate change? 



Pre-Stockholm Era 
•  In the pre-war era, 

there was limited 
international 
attention to 
environmental 
issues  

•  Problems existed, 
but were dealt with 
locally and 
nationally 

The great conservationist, Teddy 
Roosevelt, was the first president to 
bring environmental preservation to the 
national forefront.	



1972 Stockholm Summit  
•  Green Revolution 
•  Silent Spring by 

Rachel Carson 
•  Paved Paradise by 

Joni Mitchell 
•  United Nations 

Environment 
Program (UNEP) The UN Conference on Human Environment 

provided a context to address key 
environmental concerns —habitat 
degradation, acid rain, and toxic chemical 
effects— and eventually led to the formation 
of the UNEP. 	



1992 Rio “Earth” Summit 
•  172 governments 
•  108 heads of state 
•  2,400 delegates 
•  Rio declaration 

provides initial 
framework for 
agreement to 
address climate 
change 

Ain’t nothin’ but a party up in Rio! At the age of 12, 
Cullis-Suzuki raised money with members of ECO, 
the Environmental Children's Organization (which 
she founded), to attend the Earth Summit in Rio De 
Janeiro. Severn spoke from a youth perspective to 
delegates at the Summit and to the United Nations 
Conference on Environment and Development.	



Rio Treaty Signatory Countries (Green) 



1997 Kyoto Summit 
•  63 countries 
•  1,500 scientists sign 
“Call to Action”  

•  Kyoto Protocol to the UN 
Framework Convention 
on Climate Change 
(UNFCCC) targets 
reducing emissions by 
average of 5% (15% for 
key developed 
countries), including 
carbon emission credit 
off-sets 

174 parties (representing 60+% of 
greenhouse emissions) signed the 
Kyoto Treaty. The United States and 
Kazakhstan are the only two signatory 
countries that have not ratified the 
treaty. 



Problems with Kyoto 
•  Many countries were 

unable to meet their 
targets for cutting CO2 
emissions 

•  United States refused to 
ratify Kyoto, greatly 
reducing its impact 

•  Major polluters like 
China and India did not 
have to reduce 
emissions significantly. 

174 parties (representing 60+% of 
greenhouse emissions) signed the Kyoto 
Treaty. The United States and Kazakhstan 
are the only two signatory countries that 
have not ratified the treaty. 



Kyoto Treaty Signatory Countries, 2009 

Green = Countries that have signed and ratified the treaty 
Grey = Countries that have not yet decided 
Red = No intention to ratify at this stage. 



Kyoto Treaty Status, 2010 

Green = Countries that have signed and ratified the treaty 
Grey = Countries that have not yet decided 
Red = No intention to ratify at this stage. 

Green= Annex I countries that are fully obligated (also called Annex II countries). 
Yellow = Annex 1 countries with economies in transition (EIT) and some accommodations. 
Red= Not obligated by the Kyoto Protocol due to non-Annex 1 status or failure to sign protocol. 



http://www.nytimes.com/2009/03/01/science/earth/01treaty.html 



http://maps.grida.no/go/graphic/kyoto_protocol_2002_target_status 



2002 Johannesburg Summit  
•  Second Earth Summit 

(Rio + 10) 
•  World Summit on 

Sustainable 
Development (WSSD) 

•  Agreement to restore 
global fisheries by 
2015. 

•  U.S. President George 
Bush chose not to 
attend 



2007 Bali Summit  
•  190 countries met at a 

UN conference in Bali, 
Indonesia to discuss the 
next steps for the Kyoto 
Agreement set to expire 
in 2012. 

•  They agreed on a 
“roadmap” and decisive 
commitments at the 
December 2009 
Copenhagen conference 

The Bali roadmap calls for 
“measurable, reportable and verifiable 
nationally appropriate mitigation actions, 
including quantified emission limitation 
and reduction objectives” 



2009 Copenhagen Summit  
•  More than 45,000 

delegates and observers 
attended a major climate 
change summit in 
Copenhagen, Denmark. 

•  Representatives of 193 
nations agreed to a 
framework for reducing 
carbon admissions and 
directing assistance to 
developing countries. 



2010 Cancun Summit  
•  The US drastically 

scaled down its 
presence at Cancún, 
compared to 
Copenhagen climate 
change summit. 

•  There is likely to be 
little progress until the 
United States commits 
to reducing emissions.  

At the opening of the talks at Cancún, 
the US climate negotiator, Jonathan 
Pershing, made clear America wanted a 
"balanced package" from the summit. 



2012 Rio+20 Summit 
•  Hosted again in Rio de 

Janeiro in June 2012, 
the Rio+20 was a 20-
year follow-up to the 
1992 Earth Summit and 
the 10th anniversary of 
the Johannesburg World 
Summit on Sustainable 
Development. 

Key global leaders did not 
attend the conference due to 
the ongoing European Debt 
crisis. 



The Role of the Hegemon 
•  After years of U.S. 

resistance to global 
efforts to cap 
emissions, many 
hoped that Obama 
would bring a change 
of course, after 
multiple pledges to 
embrace emissions 
standards. The Obama administration has said that it 

will push through federal legislation this 
year to curb carbon dioxide emissions in 
the United States.  



The Tragedy of the Commons 
•  When a group shares 

a common resource, 
individual self-
interested behavior 
can lead to its 
deterioration and 
ultimate destruction, 
despite their shared 
interest in preserving 
it. The destruction of common grazing areas in 

medieval Europe contributed to the Enclosure 
movement, by which elites seized control of the 
commons.  



Collective Action Solutions 
•  Dominance (Hierarchy): 

when power dynamics or 
institutions establish pre-
determined outcomes. 

•  Reciprocity: When there is 
anticipated payback 
cooperation is often self 
interest. 

•  Identity: Group affiliation 
sometimes provides 
benefits that redefine 
individual interest. 

MS-13: Mara Salvatrucha 



The End 


