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The world is a complex, non-linear, adaptive system, 

with thresholds, tipping points, and surprises  

From Lenton et. al. 2008 



PEAK OIL: THERE ARE FUNDAMENTAL 

RESOURCE CONSTRAINTS 

From Campbell 2004 



PLANETARY BOUNDARIES: THERE ARE 

FUNDAMENTAL ECOLOGICAL CONSTRAINTS 

  Rockström, J., et al. 2009. 

A safe operating space for 

humanity. Nature 461:472-

475  

 

Steffen, W., J. Rockström, 

and R. Costanza. 2011. 

How Defining Planetary 

Boundaries Can Transform 

Our Approach to Growth. 

Solutions. Vol 2, No. 3, May 

2011 

 





We need a third movie… 
 



We need a third movie… 
 

A sustainable and desirable 
economy-in-society-in-nature 
 



Robert Costanza, Gar Alperovitz, Herman 

Daly, Joshua Farley, Carol Franco, Tim 

Jackson, Ida Kubiszewski, Juliet Schor, and 

Peter Victor 

http://sustainabledevelopment.un.org/index.php?page=view&

nr=627&type=400&menu=35 

 





http://www.2apr.gov.bt/ 
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Ecosystem Services: the 

benefits humans derive 

from functioning 

ecosystems 





www.es-partnership.org 





www.trucost.com 
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The value of the world’s ecosystem 

services and natural capital 
Robert Costanza, Ralph d’Arge, Rudolf de Groot, Stephen 

Farber, Monica Grasso, Bruce Hannon, Karin Limburg, Shahid 

Naeem, Robert V. O’Neill, Jose Paruelo, Robert G. Raskin, 

Paul Sutton & Marjan van den Belt 
*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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. . . . . . . . . 

The services of ecological systems and the natural capital stocks that 

produce them are critical to the functioning of the Earth’s life-support 

system. They contribute to human welfare, both directly and indirectly, 

and therefore represent part of the total economic value of the planet. 

We have estimated the current economic value of 17 ecosystem 

services for 16 biomes, based on published studies and a few original 

calculations. For the entire biosphere, the value (most of which is 

outside the market) is estimated to be in the range of US$16–54 trillion 

(1012) per year, with an average of US$33trillion per year. Because of the 

nature of the uncertainties, this must be considered a minimum 

estimate. Global gross national product total is around US$18 trillion 

per year. 

2nd most cited article in the last 

15 years in the 

Ecology/Environment area 

according to the ISI Web of 

Knowledge. 

Almost 4000 citations as of 3/13  



Summary of global values of 
annual ecosystem services (From: 

Costanza et al. 1997) 

	

  	

Value 	
per  ha 	

($/ha/yr) 	

577 	
252 	

4052 	
22832 	
19004 	
6075 	
1610 	

804 	
969 	

2007 	
302 	
232 	

14785 	
9990 	

19580 	
8498 	

92 	

Global 	
Flow Value 	

(e12 $/yr) 	

20.9 	
8.4 	

12.6 	
4.1 	
3.8 	
0.3 	
4.3 	

12.3 	
4.7 	
3.8 	
0.9 	
0.9 	
4.9 	
1.6 	
3.2 	
1.7 	

0.1 	

33.3	

Biome 	

Marine	
Open Ocean	
Coastal	

Estuaries 	
Seagrass/Algae Beds 	
Coral Reefs 	
Shelf 	

Terrestrial	
Forest	

Tropical 	
Temperate/Boreal 	

Grass/Rangelands	
Wetlands	

Tidal Marsh/Mangroves 	
Swamps/Floodplains 	

Lakes/Rivers	
Desert	
Tundra	
Ice/Rock	
Cropland	
Urban	

Total	

Area 	
(e6 ha) 	

36,302 	
33,200 	

3,102 	
180 	
200 	
62 	

2,660 	

15,323 	
4,855 	
1,900 	
2,955 	
3,898 	

330 	
165 	
165 	
200 	

1,925 	
743 	

1,640 	
1,400 	

332 	

51,625	





Figure S1. Map of global annual ecosystem services based on 201 1 land areas and 2011 unit values	
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(From: Balmford, A., A. Bruner, P. Cooper, R. Costanza, S. Farber, R. E. Green, M. 

Jenkins, P. Jefferiss, V. Jessamy, J. Madden, K. Munro, N. Myers, S. Naeem, J. Paavola, 

M. Rayment, S. Rosendo, J. Roughgarden, K. Trumper, and R. K. Turner  2002. 

Economic reasons for conserving wild nature. Science  297: 950-953)	

Costs of expanding  and 

maintaining the current  global reserve 

network to one covering 15% of the 

terrestrial biosphere and 30% of the 

marine biosphere	

Benefits (Net value* of ecosystem 

services from the global reserve 

network)	

*Net value is the difference between the value of 

services in a “wild” state and the value in the 

most likely human-dominated alternative	

=	

=	

Economic Reasons for Conserving Wild Nature	

$US 45 Billion/yr	

$US 4,400-5,200 Billion/yr	

Benefit/Cost Ratio = 100:1	







Global Storm Tracks 1980 - 2006 











•A loss of 1 ha of wetland in the model corresponded to an average 

$33,000 (median = $5,000) increase in storm damage from specific 

storms.  

 

•Taking into account the annual probability of hits by hurricanes 

of varying intensities, the annual value of coastal wetlands ranged 

from $250 to $51,000/ha/yr, with a mean of $8,240/ha/yr (median = 

$3,230/ha/yr) 

 

• Coastal wetlands in the US were estimated to currently provide 

$23.2 Billion/yr in storm protection services. 

From: Costanza, R., O. Pérez-Maqueo, M. L. Martinez, P. Sutton, S. J. Anderson, and K. Mulder.   

2008. The value of coastal wetlands for hurricane protection.  Ambio 37:241-248.   
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Non-rival 
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Market 

Goods and Services 
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services) 

Common Pool 

Resources 
(some provisioning 

services)  

Congestable 

Services 
(some recreation 

services) 

Public Goods  

and Services 
(most regulatory and 

cultural services) 

EcoServices Classified According to 

Rivalness and Excludability  

From: Costanza, R., 2008. Ecosystem Services: Multiple classification systems are needed. 

Biological Conservation 141:350-352  



Integrated 

History and future 

Of 

People on 

Earth 
 

From: Costanza, R. L. Graumlich, W. 

Steffen et al. 2007. Sustainability or 

Collapse: What Can We Learn from 

Integrating the History of Humans and 

the Rest of Nature?  Ambio 36:522-527 
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Reconstruction of Ecosystem Services in the Lower Yangtze basin 1930-2000 
from paleo records. 

Source: John A. Dearing, Xiangdong Yang, Xuhui Dong, Enlou Zhang, Xu Chen, Peter G. Langdon, Ke 

Zhang, Weiguo Zhang and Terence P. Dawson. 2012.  Extending the timescale and range of ecosystem 

services through paleoenvironmental analyses: the example of the lower Yangtze basin.  PNAS 

 



• Intelligent Pluralism (Multiple Modeling Approaches), Testing, Cross-
Calibration, and Integration 

 
• Multi-scale in time, space, and complexity 
 
• Can be used as a Consensus Building Tool in an Open, Participatory 

Process 
 
• Acknowledges Uncertainty and  Limited Predictability 
 
• Acknowledges Values of Stakeholders 
 
• Evolutionary Approach Acknowledges History, Limited Optimization, 

and the Co-Evolution of  Human Culture and Biology with the Rest  of 
Nature 

Integrated Modeling of Humans 
Embedded in Ecological Systems 





Springer, 2003 
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Growing the ancient Maya social-

ecological system from the bottom up 
 Scott Heckbert, Christian Isendahl, Joel Gunn, Simon 

Brewer, Vernon Scarborough, Arlen F. Chase, Diane Z. 

Chase, Robert Costanza, Nicholas Dunning, Timothy Beach, 

Sheryl Luzzadder-Beach, David Lentz and Paul Sinclair 
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Figure 6: Real income of all simulated settlements over time by contributions 

from agriculture, ecosystem services, and trade value. Ecosystem services is 

eventually superceded by agriculture, and both by trade around time step 350.   

 



Fair distribution is essential to quality of life 





Source: Deaton, 2008.  







www.green.maryland.gov/mdgpi/ 









	

GPI /capita for the 17 countries for which it has been estimated 



	

From: Kubiszewski, Costanza et al. 2013. Beyond GDP: Measuring and 

Achieving Global Genuine Progress. Ecological Economics (in press) 



food 

energy 

water 

leisure 

participation 

health 

community 

education 

fairness 

income 

security 

identity 

freedom ecoservices 

Elements 

of well-being 

& Quality of 

Life 

The Sustainable 

and Desirable 

“doughnut” 
(after: K. Raworth. 2012. A safe 

and just space for humanity: can 

we live within the doughnut? 

Oxfam International) 



A. Sustainable scale:  
respecting ecological limits 

B. Fair distribution:  
protecting capabilities for flourishing 

C. Efficient allocation:  
building a sustainable macro-economy 

The dimensions of the new economy include: 



Example Policy Reforms 

 Reversing Consumerism 

 Expanding the Commons 

 Systematic Caps on Natural Resources 

 Sharing Work Time 



A no-growth 

disaster 

Source: Victor, P.  2008. Managing Without Growth, Edward Elgar.  

A no-growth disaster 
A better low/no-growth 
positive economy 



A no-growth 

disaster 12 things we need to change 

to create a better world 

New meanings  

and measures 

of success 



A no-growth 

disaster 

Limits on materials, 

energy, wastes,  

and land use 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

More meaningful  

prices 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

More durable,  

repairable  

products 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

Fewer  

status goods 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

More informative  

advertising 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

Better screening  

of technology 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

More efficient  

capital stock 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

More local,  

less global 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

Reduced  

inequality 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

Less work,  

more leisure 

12 things we need to change 

to create a better world 



A no-growth 

disaster 

Education  

for life,  

not just work 

12 things we need to change 

to create a better world 





To create a sustainable and desirable 

economy-in-society-in-nature requires: 
  

•Breaking our addiction to the "growth at 

all costs" economic paradigm,  to fossil 

fuels, and to over-consumption 
 

•Envisioning a more sustainable and 

desirable future that focuses on quality of 

life 



www.thesolutionsjournal.org 



Thank you 



Paul H. Ray and Sherry Ruth Anderson. 2001. The Cultural Creatives: How 50 

Million People Are Changing the World. Three Rivers Press 

cultural creatives share a series of attitudes 

and concerns: "they like to get a synoptic 

view [and] see all the parts spread out side 

by side and trace the interconnections"; they 

have strong concerns about the well-being 

of families; they have a well-developed 

social consciousness and a "guarded 

optimism for the future"; they are 

disenchanted with "owning more stuff... 

materialism... status display and the glaring 

social inequities of race" and are critical of 

almost every big institution of modern 

society, including corporations and 

government. This cultural group is drawn 

from all classes, races, education and 

income levels and social backgrounds and 

has emerged only during the past 50 years. 


