
Gretchen C. Daily  

Valuing Nature  
in Real- World Decisions  





The Natural Capital Project 

1. Co- developing knowledge  
2. Co- developing practical tools  
3. Implementing in real- world  
4. Replicating & scaling successes 



Ecosystems 

Services  
Human 

Well - Being 

Identifying 
Alternatives  

Decisions 

Institutions  

(Daily et al. 2009 Frontiers) 

(Polasky & Segerson 2009 ARRE) 



Ecosystems 

Services  
Human 

Well - Being 

Biophysical 
Models 

Health  

Policies / 
Incentives  

Information  

Scenarios  

Identifying 
Alternatives  

Decisions 

Institutions  

Economic, Social 
Models 

(Daily et al. 2009 Frontiers) 

(Polasky & Segerson 2009 ARRE) 



1st  Story: Co- Developing Knowledge 

Ecosystems 

Services  
Human 

Well - Being 

Identifying 
Alternatives  

Decisions 

Institutions  

(Daily et al. 2009 Frontiers) 

(Polasky & Segerson 2009 ARRE) 



1st  Story: Co- Developing Knowledge 

Ecosystems 

Services  
Human 

Well - Being 

Identifying 
Alternatives  

Decisions 

Institutions  
Harmonizing Agriculture,  
Livelihoods & Rainforest? 



Crop pollination & pest control  
• Honeybees, birds, bats declining worldwide… 

• How important is biodiversity to farmers? 

• What is the value of native habitats? 

apple 

coffee  



apple 

coffee  

Crop pollination & pest control  
• Honeybees, birds, bats declining worldwide… 

• How important is biodiversity to farmers? 

• What is the value of native habitats? 



Harmonizing Coffee & Rainforest?  



Do forest pollinators & 
insectivores boost yield? 

Taylor Ricketts  

Daniel Karp  

Harmonizing Coffee & Rainforest?  



Harmonizing Coffee & Rainforest?  

Coffee Berry Borer  



Taylor Ricketts  

Daniel Karp  

Harmonizing Coffee & Rainforest?  

Do forest pollinators & 
insectivores boost yield? 



Pollination boost = USD 60,000 / yr 

Taylor Ricketts  

Daniel Karp  

Pest control boost = USD 10,000 / yr 

Do forest pollinators & 
insectivores boost profit? 

Harmonizing Coffee & Rainforest?  

On Study Farms: 



Pollination boost = USD 60,000 / yr 

Taylor Ricketts  

Daniel Karp  

Pest control boost = USD 10,000 / yr 

Do forest pollinators & 
insectivores boost profit? 

Harmonizing Coffee & Rainforest?  

On Study Farms: 

 From Studies  
to Policy?  



The Natural Capital Project 

1. Co- developing knowledge  
2. Co- developing practical tools  
3. Implementing in real- world  
4. Replicating & scaling successes 



Ecosystems 

Services  
Human 

Well - Being 

Identifying 
Alternatives  

Decisions 

Institutions  

2nd Story: Co- Developing Practical Tools 

(Daily et al. 2009 Frontiers) 

(Polasky & Segerson 2009 ARRE) 



Ecosystems 

Services  
Human 

Well - Being 

Identifying 
Alternatives  

Decisions 

Institutions  

Land cover 

Flood control  

C-sequestration  

Ag production  

Biodiversity  

Nelson et al. 2008 PNAS 
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Scenario Tool 

How will ecosystem service values change… 
 
 
 

With climate change? 
 
 
With population growth? 
 
 
With a new policy or program? 



How would restoration affect  
 
 
agricultural income 
 
drinking water quality 
 
erosion control 
 
carbon sequestration 
 
& biodiversity? 
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Data inputs on natural capital  

Land Use Soil type Topography 



Data inputs on built capital  

Roads Cities Infrastructure 



Outputs of ecosystem service levels  

supplied   and  demanded 
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Land Use Decisions in Hawai`i 

 
 
 

1. Food security, energy security, 
economic security  
 

2. Incentives for reforestation  

Hawai’i 



 

Kamehameha 
Schools Land Assets 





A new approach, balancing 

Economic value  

Environmental value  

Cultural value  

Educational value  

Community value  
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North Shore, O`ahu  
Land Use Planning   

Island of O`ahu 



Current Landscape 



But, what should this landscape look like 
in the future to balance these goals? 

? 



Developing scenarios 



Growing a biofuels feedstock 

Sugarcane 



Expanding residential development 

Housing 



Food crops for local markets 

Reforestation 

Diversified agriculture & forestry 
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Diversified agriculture & forestry  
~ the desired balance, with income, 
climate stability and clean water benefits. 
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How can we elicit and shift values  
in a way that informs decision -making  

and achieves a desirable balance?  



ecosystem  
Identity 

(sense of 
self)  

“…Hawaiians without land cannot 
be Hawaiians.”  

(Hawaiian man, 50s) 

“[My] identity … [and the] ecosystem are kinda 
one and the same. For me, anyway, the 

ecosystem is what has made my identity, is 
what has made me who I am.”  

(Hawaiian man, 30s) 

(Gould et al. In review) 



ecosystem  

ecosystem -
related 

practices  

“…the ability to farm or to fish, or to gather or to make 
food together, to hunt.  It’s hard to explain who you are 
but it’s the practices that go with it, the interaction with 
family.  …. observing a place and weather and times to 

go hunting and times to go fishing.”  

         (Japanese man, 40s, lifelong resident) 

Identity 
(sense of 

self)  

(Gould et al. In review) 



“I don’t really feel that identity is necessarily 
tied too much to places.” 
 
    (White man, 60s, 5-year resident) 
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1. Secure water supplies  
 
2. Target investments  

Water Funds in L. America 

L America  



Urban Water Security 



Targeting Investments 

Which activities?  
Where in the watershed?  



Targeting Investments 



A standardized  
 approach  
For available data  
Scaling up to 35  
 funds now  



 

 
1. Implement New 

Conservation Areas  
 

2. National ES Assessment  
 

3. Policy evaluation  

Development Decisions in China  

China  



Where  & wha t shoul d we protect? 

Development Decisions in China  



120 M Households Enrolled  

(Liu et al 2008 PNAS) 



�&�K�L�Q�D�·�V���(�F�R�V�\�V�W�H�P���)�X�Q�F�W�L�R�Q��
Conservation Areas  

flood control  

sandstorm control  

soil fertility  

water resources  

biodiversity  



Implementing EFCA Pilots  

Miyun watershed  
�9Key surface water source 
�9Link ES & HWB w/ PES 

Ankang 
�9 Source area of SNWTP 
�9 How do env. policies 
impact livelihoods & HWB? 

Hainan 

�9First “eco-province” 
�9How to integrate ES into 
sustainable land-use? 



Miyun Watershed 

�{ Mountainous forest, Great 
Wall of China 

�{ Two major river systems 
�{ 15,800 km2 (Wales = 20,000 km2) 

�{ Shared governance 
– Beijing: 1/4 land area 
– Hebei:   3/4 in land area 

Miyun 
Reservoir 

Beijing City 



Declining inflow 
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Increasing nutrient pollution 
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Scenarios / Policy Options 
(�4 infrastructure, land management, migration) 

�4 Livelihood Assets (N H S P F), 
Options & Activities 

         Nature & HWB 
Goal:  sustainable improvement in 

livelihood assets and activities 
(income, health, security) 

�4 HWB of ES Beneficiaries 
 

�4 HWB  of ES Providers 

Compensation Mechanisms 
 

Across time, regions, groups 
w/ attention to poor & vulnerable 

 

�4 ES Provision 
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Program goal: increase water yield & improve water quality 

Enrolled 7000+ ha of ag land (2006-2010) 

Payment $1100 - $1300 USD per ha per year 

http://www.chinadiscover.org/ http://www.thehindu.com 

Paddy Land Conversion Program 



Ankang Migration & Poverty Alleviation Program 

Water Security for Beijing 

�¾Goals:  �9���%�H�L�M�L�Q�J���Z�D�W�H�U��suppy; alleviate poverty & risk of hazards 
�¾Moving:  2.4 M people (2011-2020) 
�¾Compensation / Investment: >Ã100 Billion 
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Lessons So Far  



Natural sciences  
 How system works 

What is possible 

Humanities  
What matters 
What is fair  

Lessons So Far  

How can we shift the 
social -ecological 

system?  

What are the meanings 
and values of ecosystems 

to residents  
(local – global) ?  

Social sciences  
 How system works 

What is possible 

How can we elicit and shift values  
in a way that informs decision -making  

and achieves a desirable balance?  
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Lessons So Far  

1. Process for co -development of knowledge  

2.  Utility of simple production function models  

3.  Capacity, ownership, trust, success  

4. Values and metrics of value  

5.  Knowledge gap in linking BES - HWB 

6.  Communicating uncertainty in useful ways  

(Ruckelshaus et al. 2013) 



Thank you  



Policy Evaluation  
Program success?  

For people & nature  



Financial capital  

Built capital  

Human capital  

Social capital  

Natural capital  

Human Well - Being 
Assets, Access and Capabilities  

Distribution & Equity  Dimensions 

Across Time  

   Today;  alte r nati ve scenar ios 

Across Groups  

   Poor & vulner able 

Across Regions  

   ES suppliers - consumer s 

(DFID 1999) 



A Tiered Approach  

Low Model Complexity 

Data Availability Local 
Fine 

Global 
Coarse 

High 
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