
Ecosystem Services (ES) Modeling

Stephen Yamasaki, Ph.D.

New Forests Inc.

Washington, D.C.

For the OAS course:

Diseño e Implementación de Esquemas de Pagos 

por Servicios Ambientales: Entrenamiento 

para Funcionarios de Gobierno



Our Company

• New Forests Inc. in DC

– head office in Sydney, Australia

• Offices in Malaysia and San Francisco

• Manage funds and assets worth 250M$

• Advisory services for ES

• Investments are 

– Environmentally and socially responsible

– in carbon, biodiversity, water, forestry



My role at New Forests Inc.

• Reponsible for all modeling:

– Ecosystems

– Project financials

– Portfolio

• Involved in:

– Policy

– Ethics and Governance



Plan of the talk

• What is a model?

• What is the role of ES modeling?

• Looking back: ES models in the past

• Current approach in Eco-finance

• The future of ES modeling

• Policy imperatives

• Questions



What is a model?



What is a model?

All models are wrong,

some models are useful.



What is a model?

Entia non sunt multiplicanda

praeter necessitatem



What is a model?
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What is a model?

• Can be very simple:

– regression equation: y = a + bx

• Or very complex

– no limit on complexity!



What is the role of ES modeling?
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Looking back: ES models in the past

• Growth and yield

• Fire modeling

• Wildlife population models

• Problem:

– single purpose models

– very disciplinary



Current approach in Eco-finance

• Model ecosystem service: predict yield

– timber

– carbon

– biodiversity

– water

• Model financials

– based on yields

– set-up financial structure



Current approach in Eco-finance

• Predict yield of ES

– e.g., REDD carbon
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Current approach in Eco-finance

• Predict yield of ES

– e.g., wetlands
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Current approach in Eco-finance

• Predict yield of ES

• Financials
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The future of ES modeling
Maintain and enhance

the value of all ecosystem services

over the very long-run
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The future of ES modeling

• Multiple-use integrated socio-economic-

ecosystem models

– Ecosystems have many uses

– Many fields involved 

• hydrology, soil science, wildlife biology, forestry

– Projects must be socially acceptable

– Solutions must be viable

– Policy must ensure markets benefit society 

• present and future generations

– our survival depends on ecosystems



The future of ES modeling

forest
ecosystems

oil and gas

productive forest

population
change

wildfire

climate
change

forest
management

stand

biodiversity

timber
supply

carbon

regeneration

water
yields



The future of ES modeling



The future of ES modeling



The future of ES modeling
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Policy imperatives

• Markets depend on regulatory framework

– mechanisms to internalize externalities

– in the U.S.

• wetlands: Clean Water Act

• biodiversity: Endangered Species Act

• carbon: Cap and trade legislation
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Malua Biobank Background

• MWHCB protects 34,000 

hectares of previously 

logged forest

• Partnership between EPF 

and Sabah Government

• Launched in 2008



Malua Biobank Background

• Buffer between virgin 
lowland tropical rainforest 
and plantations

• Highest concentrations of 
orangutans 

• Also:

o Clouded leopards

o pygmy elephants 

o over 300 bird species



Forestry plus Case Study: 

Tarrangower, NSW, Australia

• 8500-hectare former cattle 
property in New South Wales

• Reforestation with Eucalypt 
for both timber market and 
conservation

• Will generate carbon credits 
for federal Australian 
emissions trading system

• AU$1M payment from 
government for biodiversity 
enhancement

• 100M liters of water rights 
associated with property


