= FROM THE AMERICAN PEOPLE

\ e .

INTEG RATING ECOSYSTEM
» YALUES INTO

-~ COST-BENEFIT ANALYSIS

February 28,2019




INTRODUCTIONS

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

R

|

3 X
-------




Integrating Ecosystem Values
into Cost-Benefit Analysis

AUTHORS

Bahman Kashi (Limestone Analytics and Queen’s
University, Canada)

David Simpson (Conservation Strategy Fund)
Cecilia Simon (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

x USAID

& FROM THE AMERICAN PEOPLE

INTEGRATING ECOSYSTEM VALUES
INTO COST-BENEFIT ANALYSIS:

RECOMMENDATIONS FOR USAID
AND PRACTITIONERS

FE AUGUST 2018




OUTLINE

|. 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
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|.WHY INCLUDE
ECOSYSTEM SERVICES
IN AGENCY CBA!?




EXAMPLES

|. Pollination (Food Security):

— Coffee farms Ikm from forest
patches get more native bees

— Production 20% higher

— Nearby forest provides
US$130/halyear in pollination
services

Source: Ricketts et al. (2004)

Economic value of tropical forest to coffee production

Taylor H. Ricketts*t*, Gretchen C. Daily', Paul R. Ehrlich®, and Charles D. Michener®

" Corsruation Science Prograum, World Wildlife Fund, 1250 241h Street MW, Washington, DC20037-112¢; *Department of Biclogical Sciencss, Stanford
University, 371 Sarra Mall, Stanford, CA 84305-5020; and SDivision of Entomalagy, Natural History Mussum, University of Kansas, 1460 laghawi Boulevard,
Lawrence, K5 BE045-7522

Contributed by Charles D. Michener, July 17, 2004

Can economic forces be hamessed for blodiversity conservation? We address these issues in a Costa Rican landscape compris-
The answer hinges on characterizing the value of nature, a tricky  ing coffee farms, forest fragments, and various other agriculural
business from blophysical, socloeconomic, and ethical perspec-  land uses. Our previous work in this landscape has shown that
thves. Although the sodetal benefits of native ecosystems are  bee species richness and visitation rate decline significantly with
clearly Immense, they remailn largely unquantified for all but afew  distance from forest (31). Dominant visitors to coffes flowers
services. Here, we estimate the value of troplcal forest In supplying  include nonnative feral honey bees (Apis mellifera) and 10 native
pollination services to agriculture. We focus on coffee because Itk species of eusocial ngless" bees (Apidae: Meliponini). Here,
one of the workd's most valuable export commodities and Is grown x Il riments to examine the effects of
In many of the world's most blodiverse regionf- .

experiments along replicated distance gradie]
forest-based pollinators Increased coffee yleldf.
km of forest. Pollination also Improved coffee}.
by reducing the frequency of “peaberries™ (L{
seeds) by 27%. During 2000-2003, pollinatior]:
forest fragments (46 and 111 hectares) transl}-
(U.5.) per year for one Costa Rican farm. This {-
rate with expected revenues from competing.
exceeds current conservation Incenthe paymy.
Imsestments In human-dominated landscapes |
double benefits: for blodiversity and agriculig

bees | ecosystem sewice | landscape | polfination

E cosystem services are those processes thr
ystems support and fulfill human life |
socictal benefits of native ecosystems are cleg.
they remain largely ungquantified for all but g
carbon sequestration, water flow) {6, 7). Crd;
coosystem service of enormous economic valf:
two-thirds of the world’s crop species incf
require animal pollination (12, 13). Recenf
managed and wild bee populations have arouf.
{14-17), prompting the United Mations Con.
ical Diversity and Food and Ag) ture Crgl
the International Pollinators Initiative to c
investigation and pollinator conservation (18
have shown that wild bees pollinate many cry
do managed bees; however, maintaining wi
requires conserving their habitats within agr
{cg., 9-12).

L'ol'iu: (Caoffea arabica and Caffea robustal R 4 . 1 ; - [

1

five most valuable agriculiural exports from |-
{Food and Agriculture Organization, http:/§-
ploys =25 million people worldwide (23), f.
many of the world’s most biodiverse regions {0 ;
(the higher-quality, highland species studie] i 1,000 o
sclf-pollinate, but bee visitation can increase | A a5 et
treatments with bees excluded (12, 27, 28). - Meters
crops, pollinator diversity and visitation rate S 2 % 4




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/halyear in water
services

Source: Saenz et al. (2014)

Ecompsem Senvices 9 [ 2014) 120-190

Contents lists avallable at SclenceD irect

Ecosystem Services wam

L

N journal homepage: www.elsevier.com/locate/ecoser

The role of cloud forest restoration on energy security ™

® Croashlark

Leonardo Saenz *™*, Mark Mulligan®, Fabio Afona ', Tatiana Gutierrez ©

 Ecolydmdogy Progras, Com rvation beermathond, 307 Onstal Drie, Sube 500, Arkogoe, W Z202, USA
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hy drapower infrastrucure. H
may suggest that many rapi
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The eco-hydrolegical services of clowd forests have recently
been recognized as important for the optimal eperation of hydoe-
power infrastructure (Ayhwand, 2006, Locatelli et al, 2010; Sienz
and Mark, 2013, Shenz et al, 2013) Avolded sedimentation and
water quantity and regulatien benefits, due to extra water inputs
from fog interception, wind driven rain and low acteal evape-
transpiration (AET), are among the eco-hydmlogical services
important to dams mentioned in the literatere (Locatelll et al,
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EXAMPLES

3. Tourism (Economic growth;
Biodiversity):

— Bwindi NP supports gorillas and
gorilla tourism

— Road through park cheapest by C
US$ 4M (NPV) ~—

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

Source: USAID BUILD — Barr et al. (2015) rhona barr

irene burgués arrea

stephen asuma
anna behm masozera
maryke gray




OTHER EXAMPLES

4. Agricultural pest control by bats
5. Coastal protection by mangroves

6. Disease control by vultures

7. Etc.!




ECOSYSTEM EVALUATION SERVICES IN PROGRAM DESIGN

|. Modify design

2. Compare traditional and “green” infrastructure approaches
3. ldentify 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




SOURCES OF INFORMATION

|. 17 USAID interviews

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

3. Literature review — prlnC|pIes case examples, models, databases
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POINT OF DEPARTURE FOR RECOMMENDATIONS

|. Ecosystem services valuation is valid; best examples often outside of CBA
. CBA useful (among multiple tools) in design and ex post assessment

2
3. Guidance needed — existing resources not known or organized to USAID process
4

. Guidance is a first step — then need testing, capacity building, etc.
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4 STEP PROCESS FOR
PRACTITIONERS

|. 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




STEP |:IDENTIFY ECOSYSTEM INTERACTIONS

Resources:

|. Key questions to ask

2. Sources of information

Supporting: Example Interactions (Annex V)

Activity

Fertilizer

o River
application

More
efficient River
irrigation

Land
conversion
to
agriculture

Forest

Impacted
Ecosystem

Impacted
Ecosystem
Service

Fish provision

Fish provision

Provision of
nontimber
forest products
(NTFPs)

Cause of
Impact

Fertilizer
application
reduces water
quality for fish

Water savings
increase habitat
availability for fish

Forest
conversion
reduces
harvesting of
NTFPs

Impact

Reduced fishery
yields (adverse)

Increased fishery
yields (positive)

Reduced income
from NTFPs
(adverse)

Water

provision

Dependencies

Pollination
Pest
control

Agriculture
extension
project

4 N\

Flooding
. ®

Non-
timber

products

Impacts




STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR
INCLUSION

Criteria

Pollination
Pest Water
control l provision

Agriculture

Dependencies

extension
project

Non-

Impacts

Flooding timber
Supporting: Key concepts (Annex [), Case ) Products
studies (Annex Il)



STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR
INCLUSION

(%]
(=
. - ()
|.  Can impact on the ecosystem service T Pest Water
be assigned to CBA stakeholders? 2 control provision
()
@] \
Agriculture
extension
project

Supporting: Key concepts (Annex l), Case
studies (Annex Il)

Non-
Flooding timber
() products

Impacts



STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR

INCLUSION

Criteria

|.  Can impact on the ecosystem service
be assigned to CBA stakeholders?

2. Can the ecosystem service be reliably
valued in the project!?

Supporting: Key concepts (Annex l), Case
studies (Annex Il)

Pollination

Water

provision

Dependencies

Agriculture

extension
project

Non-
Flooding timber
() products

Impacts



STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR
INCLUSION

Criteria Pollination

Water

|.  Can impact on the ecosystem service

be assigned to CBA stakeholders? provision

Dependencies

2. Can the ecosystem service be reliably
valued in the project!?

Agriculture
3. Is the ecosystem service interaction extension

likely to be large? project

Supporting: Key concepts (Annex l), Case
studies (Annex Il)

Flooding
()

Impacts



STEP 2: PRIORITIZE ECOSYSTEM INTERACTIONS FOR
INCLUSION

Criteria Pollination

Water

|.  Can impact on the ecosystem service

be assigned to CBA stakeholders? provision

Dependencies

2. Can the ecosystem service be reliably

. . 7 .
valued in the project! Agriculture

3. Is the ecosystem service interaction extension

likely to be large? project

4. s the link between the project and
change in ecosystem service robust?

Flooding
()

Supporting: Key concepts (Annex l), Case
studies (Annex Il)

Impacts



STEP 3:ASSIGN AVALUE TO SELECTED INTERACTIONS

Approaches to valuation in declining order of
accuracy and cost

Dependencies

Supporting: Theoretical foundation and methods
(Annex 1), Case studies (Annex Il), Data Catalog
(Annex Il1)

Impacts

Pollination

Water

provision

Agriculture
extension
project

Flooding

()



STEP 3:ASSIGN AVALUE TO SELECTED INTERACTIONS

Approaches to valuation in declining order of
accuracy and cost

I.  Primary study

Supporting: Theoretical foundation and methods
(Annex 1), Case studies (Annex Il), Data Catalog
(Annex Il1)

Dependencies

Impacts

Pollination

Water

provision

Agriculture
extension
project

Floods:

-$Im




STEP 3:ASSIGN AVALUE TO SELECTED INTERACTIONS

Approaches to valuation in declining order of v
accuracy and cost -g Pollination
c
0]
|.  Primary study 2 Water:
o l +$100k
' 0]
2.  Modeling platform A /
Agriculture
extension
project
Supporting: Theoretical foundation and methods /

(Annex 1), Case studies (Annex Il), Data Catalog
(Annex Il1)
Floods:

-$Im

Impacts



STEP 3:ASSIGN AVALUE TO SELECTED INTERACTIONS

Approaches to valuation in declining order of
accuracy and cost

I.  Primary study
2.  Modeling platform
3. Function transfer

4. Unit transfer

Supporting: Theoretical foundation and methods
(Annex 1), Case studies (Annex Il), Data Catalog
(Annex Il1)

Dependencies

Impacts

Pollination:
+ 25k
Water:
+$ 100k

Agriculture

extension
project

Floods:
-$Im




STEP 3:ASSIGN AVALUETO
SELECTED INTERACTIONS -
M O D E LS Upslope area

(transport): D,

Downslope path
(retention): Dy,

A land cover = A physical quantities (A $

Pixel of

8407323(oudjeaidesjeanieu-elep

. int t:
value): use, x SOR,
Total export =
A ) usle; X SDR;
I.  InVEST Sediment: tons/sediment/year shats
delivered to stream
2.  InVEST Water Yield: NPV energy sales, TABLE 58: MODELING PLATFORMS
. coverage sectors considered employed/included
total annual production
Integrated Global F5, GCC, WASH, EG Carbon, coastal Market pricing, revealed
Valuation of protection, polination, preference
. Ecosystem fisheries, habitat quality,
3. SWAT: tons/sediment/day & Services and recreation, water ek,
Tradeoffs scenic quality, sediment.
gallons/water/day based on surface and (InVEST) e
purification
subsurface flows
ARtificial Global FS, GCC, WASH, EG Carbon, scenic quality, Benefit transfer
Intelligence coastal protection, flood
. for Ecosystem protection, sediment
Supporting: Data Catalog (Annex lll); Services retention, fsheries,
(ARIES) recreation, water

Neugarten et al., 2018. purficasion



STEP 3: ASSIGN AVALUE TO SELECTED INTERACTIONS —
BENEFIT TRANSFER

TABLE 5A: DATABASES

Name Geographic

Ecosystem Global
Services Valuation
Database

Emvironimental Global
Waluation

Reference

Ivventory

Coastal and Global {coastal
Marine Ecosystem  and marine)
Services (Torres

and Hanley 2017)

Mational Cicean Global {coastal
Economics and marine)
Program (MOEF)

Valuation Studies

Search

TABLE 5C: META-AMNALYSES

Relevance to USAID ] Ecosystem services Marme Geographic | Relevance to USAID | Ecosystem Services

program areas considered Coverage Sectors Considerad

F5, GCC, WASH, EG Al Forests Global FS, GCC, WASH, EG Forest products,
(Siikamakd et al. recreation, water
015) purification and

regulation, carbon

F5, GCC, WASH, BG All

Watlands Clobal F5, GCC, WASH, EG Recreation, food
{Chaikumbung et protection, water
al. 2016 supply, sediment
retention, carbon, water
purification, non-use
F5, GCC EG Fisheries production, values
recreation, coastal
protection, nonuse Lakes Global F5, GCC, WaASH, EG Sediment retention,
values (Reynaud & flood protection, water
Lanzanova 2017) purification, recreation
non-use values
F5, GCC EG Fisheries, tourism and

recreation, option value,
existence value. bequest  E.g.:  In(recreational value per hectare of forest) = - 8.375

al
o + 0.562 - In(population density) + 0.566 - In(GDP per capita)

+ 0.0178 - In(av. annual temperature) +1.133 - In(species richness)



STEP 4: INTEGRATE ECOSYSTEM SERVICE VALUATIONS

INTO CBA

|. Starting point: existing USAID
CBA Guidelines

2. Focus here:including ecosystem
services

|.  Accounting

2. Uncertainty/incomplete info

Conclusions stand irrespective
of variations in benefits:

I I Defensible values

I The range of possible
values for an excluded
I I benefit

Costs Benefits Costs Benefits

Dependencies

Impacts

Pollination:
+ 25k

Water:
+ $100k

Agriculture

extension
project

Floods:
-$Im




STEP 4: INTEGRATE ECOSYSTEM SERVICE VALUATIONS

INTO CBA
|. Starting point: existing USAID
CBA Guidelines

2. Focus here:including ecosystem
services

|.  Accounting

2. Uncertainty/incomplete info

—> Improved delivery of objectives

Dependencies

Impacts

Pollination:
+ 25k =

forest Water:
patches +$100k >
catchment
mgmt

Agriculture

extension
project




4. INSTITUTIONAL
RECOMMENDATIONS,
USAID TEAMS AND
MECHANISMS




INSTITUTIONAL
RECOMMENDATIONS

|.  Guidance and data
Training
Champions

Evidence gap

i > WD

CBA of biodiversity projects




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 Il 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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