
INTEGRATING ECOSYSTEM 

VALUES INTO 

COST-BENEFIT ANALYSIS 

February 28, 2019



Paul Oliver

Economist

E3 Office of Economic Policy (EP)

Jenny Kane

Biodiversity and Natural Resources Specialist

E3 Office of Forestry and Biodiversity (FAB)

Mark Higgins

Principal Development Specialist

USAID BRIDGE Project, DAI

Aaron Bruner

Senior Economist

Conservation Strategy Fund

INTRODUCTIONS



Integrating Ecosystem Values 

into Cost-Benefit Analysis 

AUTHORS

• Bahman Kashi (Limestone Analytics and Queen’s 

University, Canada) 

• David Simpson (Conservation Strategy Fund) 

• Cecilia Simón (Conservation Strategy Fund) 

• Mark Higgins (DAI Global LLC) 

• Nathan Manion (Queen’s University, Canada) 

• Aaron Bruner (Conservation Strategy Fund)

REPORT

• Joint product of the Offices of Forestry and Biodiversity 

and Economic Policy

• Developed through the USAID BRIDGE project 



OUTLINE

1. Why include ecosystem services in USAID cost-benefit analysis? 

2. Consultation and point of departure

3. Recommendations - steps for practitioners

4. Institutional recommendations, USAID teams and mechanisms 

5. Discussion  



1. WHY INCLUDE 

ECOSYSTEM SERVICES 

IN AGENCY CBA?



1. Pollination (Food Security):

– Coffee farms 1km from forest 
patches get more native bees

– Production 20% higher

– Nearby forest provides 
US$130/ha/year in pollination 
services 

Source: Ricketts et al. (2004)

EXAMPLES 



2. Water for hydropower (Energy and 
Infrastructure):

– Cloud forest reduces 
sedimentation by 3.5x, increases 
water by 6% 

– Increased flow especially valuable 
in dry years

– Cloud forest provides 
US$120/ha/year in water 
services

Source: Saenz et al. (2014)

EXAMPLES 



3. Tourism (Economic growth; 
Biodiversity):

– Bwindi NP supports gorillas and 
gorilla tourism

– Road through park cheapest by 
US$ 4M (NPV)

– Road around avoids gorilla 
tourism losses of US$35M

Source: USAID BUILD – Barr et al. (2015)

EXAMPLES 



4. Agricultural pest control by bats

5. Coastal protection by mangroves

6. Disease control by vultures

7. Etc.!

OTHER EXAMPLES 



ECOSYSTEM EVALUATION SERVICES IN PROGRAM DESIGN

1. Modify design

2. Compare traditional and “green” infrastructure approaches

3. Identify non-viable projects due to dependencies or impacts 

4. Validate projects with more complete information

5. Evaluation (ex-post)



2. CONSULTATION 

AND POINT OF 

DEPARTURE



1. 17 USAID interviews 

2. 7 external interviews (MCC, Duke University, USFS, USACE, retired 
experts)

3. Literature review – principles, case examples, models, databases 

SOURCES OF INFORMATION



1. Ecosystem services valuation is valid; best examples often outside of CBA 

2. CBA useful (among multiple tools) in design and ex post assessment 

3. Guidance needed – existing resources not known or organized to USAID process

4. Guidance is a first step – then need testing, capacity building, etc. 

POINT OF DEPARTURE FOR RECOMMENDATIONS 



3. PRACTITIONER 

RECOMENDATIONS



1. SECTION I. RECOMMENDATIONS FOR

PRACTITIONERS

2. SECTION II. INSTITUTIONAL

RECOMMENDATIONS

3. Annex I. KEY CONCEPTS

4. ANNEX II. LITERATURE REVIEW

5. ANNEX III. DATA CATALOG

6. ANNEX IV. EXAMPLE INTERACTIONS

7. ANNEXV. REFERENCES

CONTENT



1. Identify ecosystem interactions 

(dependencies and impacts) 

2. Prioritize ecosystem interactions for 

inclusion 

3. Assign value to selected interactions 

4. Integrate ecosystem service 

valuations into CBA

4 STEP PROCESS FOR 

PRACTITIONERS



STEP 1: IDENTIFY ECOSYSTEM INTERACTIONS

Resources: 

1. Key questions to ask

2. Sources of information
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Supporting: Example Interactions (Annex IV)  
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STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR 

INCLUSION

Criteria 

1. Can impact on the ecosystem service 

be assigned to CBA stakeholders?

2. Can the ecosystem service be reliably 

valued in the project?

3. Is the ecosystem service interaction 

likely to be large?

4. Is the link between the project and 

change in ecosystem service robust?

Supporting: Key concepts (Annex I), Case 

studies (Annex II)
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Approaches to valuation in declining order of 
accuracy and cost

1. Primary study

2. Modeling platform

3. Function transfer

4. Unit transfer

Supporting: Theoretical foundation and methods 
(Annex I), Case studies (Annex II), Data Catalog 
(Annex III)

STEP 3: ASSIGN A VALUE TO SELECTED INTERACTIONS
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Δ land cover  Δ physical quantities (Δ $ 

value):

1. InVEST Sediment: tons/sediment/year 

delivered to stream 

2. InVESTWater Yield: NPV energy sales, 

based on surface flow, reservoir recharge, 

total annual production

3. SWAT: tons/sediment/day & 

gallons/water/day based on surface and 

subsurface flows

Supporting: Data Catalog (Annex III); 

Neugarten et al., 2018. 

STEP 3: ASSIGN A VALUE TO 

SELECTED INTERACTIONS -

MODELS
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E.g.: ln(recreational value per hectare of forest) = - 8.375

+ 0.562 ⋅ ln(population density) + 0.566 ⋅ ln(GDP per capita) 

+ 0.0178 ⋅ ln(av. annual temperature) +1.133 ⋅ ln(species richness) 

STEP 3: ASSIGN A VALUE TO SELECTED INTERACTIONS –

BENEFIT TRANSFER



STEP 4: INTEGRATE ECOSYSTEM SERVICE VALUATIONS 

INTO CBA

1. Starting point: existing USAID 

CBA Guidelines 

2. Focus here: including ecosystem 

services

1. Accounting

2. Uncertainty/incomplete info

1. Knowledge gaps: pipeline 

2. Incomplete information (for now)
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STEP 4: INTEGRATE ECOSYSTEM SERVICE VALUATIONS 

INTO CBA

1. Starting point: existing USAID 

CBA Guidelines 

2. Focus here: including ecosystem 

services

1. Accounting

2. Uncertainty/incomplete info

 Improved delivery of objectives

1. Knowledge gaps: pipeline 

2. Incomplete information (for now)
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4. INSTITUTIONAL 

RECOMMENDATIONS, 

USAID TEAMS AND 

MECHANISMS



1. Guidance and data

2. Training

3. Champions

4. Evidence gap 

5. CBA of biodiversity projects 

INSTITUTIONAL 

RECOMMENDATIONS 



USAID TEAMS

• These recommendations are a joint product of the USAID Offices of Forestry and 

Biodiversity, and Economic Policy, located in the USAID Washington Bureau for 

Economic Growth, Education and Environment

• The Office of Economic Policy is the lead for CBA across the agency, providing CBA 

services in a variety of sectors

• The Office of Forestry and Biodiversity is providing additional support for the inclusion 

of ecosystem services into CBAs

• The ultimate goal is to support USAID field missions in their use of these tools



USAID MECHANISMS

• Support to missions for including ecosystem services in CBA can range from initial 

consultations, to specific calculations as part of a CBA, to a full analysis of ecosystem 

services in CBA

• This work can be completed in-house at USAID or outsourced using one of our 

contracting mechanisms

• The  new USAID LEAP III mechanism (5-year award) managed by the Office of Economic 

Policy offers a full range of CBA services including ecosystem valuation

• The USAID BRIDGE project is producing research and guidance on the value of natural 

ecosystems to USAID’s development objectives
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DISCUSSION



THANK YOU


