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Ecosystem Services: the 
benefits humans derive from 
functioning ecosystems

Missing: Interaction with 
other forms of capital
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From: Costanza, R., R. de Groot, P. Sutton, S. van der Ploeg, S. Anderson, I. 
Kubiszewski, S. Farber, and R. K. Turner. 2014. Changes in the global value of 
ecosystem services. Global Environmental Change 26:152-158. 

Natural Capital is everything in the world that 
humans do not have to produce or maintain – the 
“gifts of nature”.  





www.es-partnership.org



Total as of 2/5/2021 = 35,626 
Number of articles on “ecosystem services” in SCOPUS by year
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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 per year, with an average of US$33 
trillion per year. 

2nd most cited article in the Ecology/Environment area according 
to the ISI Web of Science with more than 10,000 citations – which 

puts it in the top 0.01% of all papers ever published.
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…we estimated the loss of 
ecosystem services from 1997 to 
2011 due to land use change at 

$4.3–20.2 trillion/yr.



Relative sizes of global GDP vs. global ecosystem services in 2011 and an estimate of the overlap. Values from 
Costanza et al. (2014). Ecosystem services directly included in GDP estimated as food, raw materials and ½ of 
recreation. 

Global Ecosystem Services 
(2011)

$US ~125 Trillion/yr

Global GDP 
(2011)

$US ~75 
Trillion/yr

$US ~27 Trillion/yr

$27/$75 Trillion/yr. = 36%

Latest estimate: “$44 trillion/yr. of economic 
value generation – over half the world’s total 
GDP – is moderately or highly dependent on 
nature and its services” 
http://www3.weforum.org/docs/WEF_New_Nat
ure_Economy_Report_2020.pdf



Degradation of ecosystem services often 
causes significant harm to human well-being 

–  The total economic 
value associated 

with managing 
ecosystems more 

sustainably is often 
higher than the 

value associated 
with conversion 

–  Conversion may 
still occur because 
private economic 
benefits are often 

greater for the 
converted system 



(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!
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Percent Change in 2050 from 2011 Ecosystem Service Values
From: Kubiszewski, Costanza, Anderson, and Sutton. (2017). The Future of Ecosystem Services: Global 
Scenarios and National Implications. Ecosystem Services. 26:289-301. 
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From: Kubiszewski, I., R. Costanza et al. 2013. 
Beyond GDP: Measuring and Achieving Global 
Genuine Progress. Ecological Economics 93:57-68 

Economic growth Un-Economic growth



All of these scenarios 
can achieve 1.5 C, but 
vary in their 
dependence on 
Energy-GDP 
decoupling (%) and 
annual increase in 
renewable energy (%)

From: Keyßer, L.T. and 
Lenzen, M., 2021. 1.5 C 
degrowth scenarios suggest 
the need for new mitigation 
pathways. Nature 
communications, 12: 1-16.





UN Sustainable Development Goals (SDGs)
TRANSFORMING OUR WORLD: 

THE 2030 AGENDA FOR SUSTAINABLE DEVELOPMENT 
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From: Costanza, R., L. Daly, L. Fioramonti, E. Giovannini, I. Kubiszewski, L. F. Mortensen, K. Pickett, K. V. 
Ragnarsdóttir, R. de Vogli, and R. Wilkinson. 2016. Modelling and measuring sustainable wellbeing in connection with the 
UN Sustainable Development Goals. Ecological Economics. 130:350–355.

Overarching Goal:
A prosperous, high quality of life that is 

equitably shared and sustainable
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167 Targets, 300+ Indicators



GPI 2.0: Include the positive contributions of natural, human, and social capital 
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From: Costanza, R., 2008. Ecosystem Services: Multiple classification systems are needed. Biological 
Conservation 141:350-352





Ostrom’s principle Generalized version Function 
1. Clearly defined 

boundaries 
Shared identity and purpose Defines group and 

establishes property rights 
2. Proportional equivalence 

between benefits and 
costs 

Equitable distribution of 
contributions and benefits 

Ensures effectiveness by 
balancing individual and 
collective interests 

3. Collective choice 
arrangements 

Fair and inclusive decision-
making 

“ 

4. Monitoring Monitoring agreed 
behaviours 

“ 

5. Graduated sanctions Graduated responding to 
helpful or unhelpful 
behaviour 

“ 

6. Conflict resolution 
mechanisms 

Fast and fair conflict 
resolution 

“ 

7. Minimal recognition of 
rights to organize 

Authority to self-govern 
(according to principles 1-6) 

Ensures effectiveness while 
supporting engagement 

8. Polycentric governance Collaborative relations with 
other groups (using 
principles 1-7) 

Connects to other spatial and 
temporal scales 

 

Elinor Ostrom’s 8 core design principles for sustainable commons management, with a 
generalized version (Atkins et al., 2019) and a description of the basic function of each principle 
in the context of Common Asset Trusts.
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Issues:
1. How do we measure returns on public and private investments?
2. What institutions are needed to manage natural capital assets?

From: Costanza, R., P.W.B. Atkins, M. Hernandez-Blanco, and I. Kubiszewski. 2021. Common Asset Trusts to Effectively
Steward Natural Capital and Ecosystem Services at Multiple Scales. Journal of Environmental Management. 280:111801

http://www.robertcostanza.com/wp-content/uploads/2020/12/2021_J_Costanza-et-al-CATs.pdf


Monetary and non-
monetary flows 
between private and 
public investors, 
developers, and a 
proposed wetland 
restoration common 
asset trust
From: Canning, A.D., D Jarvis, 
R. Costanza, S. Hasan, J.C.R. 
Smart, J. Finisdore, C. 
Lovelock, S. Greenhalgh, H. 
Marr, M. Beck, K. Stephenson, 
C. Gillies, P. Wilson, and N. 
Waltham. 2021. Financial 
incentives for wetland 
restoration: beyond markets 
to common asset trusts. One 
Earth 4:937-950

http://www.robertcostanza.com/wp-content/uploads/2021/07/2021_J_Canning-et-al.-ES-CATs-OneEarth.pdf


Five potential solutions

1. Blended finance – de-risking investments with concessional capital
2. Enabling partnerships between private and public stakeholders

3. Creating and raising awareness of successful investments blueprints
4. Providing technical assistance to project developers
5. Sharing data on the benefits of conservation finance with the broader market



To stimulate the necessary investment in 
natural capital and ecosystem services we need:
• Better measures of wellbeing that include both the 

damages to natural capital and it’s positive 
contributions to wellbeing (e.g. GPI 2.0)

• New institutions (e.g. common asset trusts) to 
enable effective private/public partnerships and 
manage investments in natural capital sustainably 
and well 



Thank You
Papers mentioned in this presentation can be downloaded from: 

www.robertcostanza.com


