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USGS Social and Economic Analysis Branch

e USGS Fort Collins Science Center

e Economists, sociologists, and policy and
institutional analysts

e Restoration relevant research:

— Economic impacts of restoration projects

— Nonmarket and ecosystem service
valuation tools and analyses

— Community engagement, risk perception,
and behavior studies

— Institutional analysis of cultural ecosystem

service knowledge use in federal decision
making
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Economic effects of ecosystem restoration

Degraded
Ecosystem

#

estoration

<

Activities

Immediate Economic Impacts
Jobs and economic activity generated
through expenditures on restoration
activities

Long-term Economic Impacts
Increased jobs and economic activity
M recreation and tourism
M productivity of ag and forestry

Economic Value
Increased ecosystem service values
™ water quality
™ wildlife habitat
M recreation opportunities
J fire and flood risk

= USGS



Economic impacts of ecosystem restoration

Degraded
Ecosystem
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mmediate Economic Impacts

estoration
Activities
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Jobs and economic activity generated
through expenditures on restoration

Long-term Econo pacts
Increased jobs and economic activity
™ recreation and tourism
™ productivity of ag and forestry

Economic Value
Increased ecosystem service values
T water quality
™ wildlife habitat
™ recreation opportunities
J fire and flood risk
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Economic impacts of ecosystem restoration

Case studies of over
30 DOI restoration
projects

Including 13 NRDAR-
related projects

https://www.fort.usgs.gov/econ

omic-impacts-restoration
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https://www.fort.usgs.gov/economic-impacts-restoration

Economic impacts of ecosystem restoration

&

= USGS



California Gulch NRDAR

Arkansas River In-Stream Habitat Restoration

Total cost: $3.2M with 54% spent locally

Local National

Job-years 25

Labor Income S1.3M

Value Added S1.7M

Economic Output S3.3M

= USGS



Economic impacts of ecosystem restoration

Primary objectives of this study:

(1) Collect restoration cost data in
such a way as to enable economic
impact analyses

(2) Increase available information on
the costs and compositions of
restoration projects

= USGS



Economic impacts of ecosystem restoration

Next steps:

 Collaborating with the Office of Resource and
Damage Assessment (ORDA) to pilot a system to
collect expenditure data as projects occur
 |ntegrated into the Damage Assessment Tracking

System (DARTS)

—> The new system will enable long-term development
of a unit costs data set
e Useful for NRD assessments
e Economic impact analyses

*Seeking pilot restoration projects
a USGS



Economic value of ecosystem restoration

Degraded
Ecosystem

—)

ies
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Act

Restoration

Immediate Economic Impacts

Jobs and economic activity generated through
expenditures on restoration activities

Long-term Economic Impacts

Increased jobs and economic activity
‘M recreation and tourism
‘M productivity of ag and forestry

conomic Value (aka Benefits)

Increased ecosystem service values
1 water quality

1 wildlife habitat

‘I recreation opportunities

fire and flood risk




Example: High-severity fire in Northern New Mexico

“In 2011, the Las Conchas Fire
burned 156,000 forested acres
in the Jemez Mountains of
northern New Mexico.

Post-fire thunderstorms then led
to massive ash and debris flows
in surrounding canyons...”

=

57 Gredit: C-Haffey, USGS

Credit: Ci Haffey, USGS

[1 Rio Grande Water Fund

[ san Juan Chama Source Watersheds
=== San Juan Chama Diversion
Ownership *Forest shown in darker colors

I usFs [ Tribal Land

[ valles Caldera | State Trust

B nes I other State

BLM " - Other Federal

/ “¢" 0 5 10 20 Miles
§ z L 1 1
Map and text from Rio Grande Water Fund:

a2 USGS

Comprehensive Plan for Wildfire and Water Source
Protection, July 2014



Collaborative efforts exist to plan and conduct forest restoration
(fuels treatments) with a primary focus on water resources

New Mexico | Rio Grande Water Fund

Restoring essential forested lands upstream will ensure
a continuous supply of clean water downstream

equent, high-severity
ires and subsequent

The Rio Grande and its tributaries sup
water to nearly half of Ne:
population, including Albuquergue
3 Fe, Pueblos and other communities.

Th ) RIO GRANDE
sl WATER FUND

= A Wildfire and Wi
Protecting nature. Preserving life” Protection Project

Image from Rio Grande Water Fund: Comprehensive Plan for Wildfire and Water Source Protection, July 2014

ECONOMIC
IMPACTS

ECOSYSTEM

SERVICES
BENEFITS

Degraded
Ecosystem

FOREST VALUES-AT-
RESTORATION | RISK (high-

severity fire)

Timber Tourism
industry industry

A B

Water quality Water quality
after post high-
restoration; severity fire;
Improved Degraded fish
forest habitaE habitat

Restoration
Activities

Immediate Economic Impacts A
Jobs and ic activity g
expenditures on restoration activities

Long-term Economic Impacts
Increased jobs and economic activity B
1 recreation and tourism
T productivity of ag and forestry

Economic Value (aka Benefits)
Increased ecosystem service values
I water quality
I+ wildlife habitat
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Benefits of ecosystem services

.- Ecosystem services: goods and
services from the environment
that are enjoyed, used, consumed
by individual people

. Typically:
. Publicly provided
. Interest in measuring in SS

- Not traded in markets, and
therefore lack zvices NO \,a\u C

No pﬂce

= USGS



Ways to estimate nonmarket values

Conduct new (“primary”) economic study
With revealed or stated preference techniques

Apply existing data from related studies
“Benefit transfer”

Develop qualitative understanding

Methods range from ad hoc discussion to
rigorous qualitative data collection and analysis

= USGS



Ways to estimate nonmarket values

Conduct new (“primary”) economic study

Apply existing data from related studies

Develop qualitative understanding

= USGS



Example: Improving Susquehanna River Basin water quality

. . e 27,510 sq miles from New York to Maryland
Susquehanna River supports: N . Largest river flowing into Chesapeake Bay

* Drinking water for 750,000 in PA T

e Manufacturing, agriculture, and
power plants

e Recreation (e.g., fishing, kayaking,
canoeing, motor-boating)

e Habitat (for e.g., fish, eels, and
freshwater mussels)

8
-

Current land management allows excess
nutrlents and sediment into waterways

* May be the cause nf Ebl‘lDrI‘I‘IE'ItIES

L
fride

N

Increased slgae that reduces mq.rgen and - Cloudy or discolored

vt o e, s o aomng vt e e Question: What are the economic benefits

Susquehanna RI'-'I:F_. |n1:|ud ing
lesions end discaloration

=  Reduced ncsthctil:sfur recreaticnal L
boating and fishing. ! =

of reducing nutrient and sediment runoff?




Example: Improving Susquehanna River Basin water quality

\

|

Stated preference study
e Use survey to ask a contingent valuation question
e “Referendum-style” similar to voting
 Willingness to pay = benefits provided to people

Increased Ecosystem Services

If the cost to your household would be
5250 per year, would you vote in favor
(Yes) or against (No) the Susquehanna
River Water Quality Improvement
Program? (check one box)

Yes No

= USGS




Ways to estimate nonmarket values

Conduct new (“primary”) economic study

Apply existing data from related studies

Develop qualitative understanding

= USGS



Example: Value of Central Everglades Planning Project

An altered ecosystem
o \Water management structures

3 (dams, canals, levies)
K- e Land conversion for residential and
‘I"\‘:‘ﬂ_--._"} economic Value. of agrlcultural purposes
%h . ecosystem services
pal | ErEEE e Central Everglades Planning
« f| restoration plan? .
Project (CEPP)
J * To restore more natural quantity,
Pre-drainage Flows 4 Current Flows . . . . . .
quality, timing, and distribution of
water to remaining portions of the
- HISTORIC CURRENT RESTORED Everglades
L OW ROV FLOG * Most comprehensive and costly

restoration project to date

= USGS



Proposed Ecosystem Will CEPP Tool/datato | Economic
Service change it? estimate data on
change? value?

Aesthetics Y

Biodiversity and species composition Y Y

Climate regulation from peat... B Y Y Y S

SW coast stabilization (ENP) Y ? -

Ecological connectivity of landscapes Y Y

Education Y

Fishing: commercial ? Y

Fishing: recreational, Bay Y Y Y

Fishing: recreational, canals Y | Y

Fishing: recreational, Lake Okeechobee ? Y

Fishing: recreational in N. Estuaries Y

Frogging Y Y

Real estate values ? ? Y

= USGS



Even with limitations, CEPP values counter the
construction cost estimate of the project.

JReduced
sediment

Recreation
access
>$448K

" Climate
' regulation

FL Bay fishing
(limited data)

>$23M ot Water supply

>$617M

+ many
ecosystem
services not
quantified
(including
existence
values)!

= USGS



Tools: Benefit Transfer Toolkit
USGS

science for a changing world

Benefit Transfer Toolkit

Toolkit Home Background ~ View Databases ~ Tools~ Recreation Studies Map

Welcome to the Benefit
Transfer Toolkit

v

This toolkit is for natural resource planners, socioeconomic analysts, field staff and public land managers. This toolkit compiles economic values estimates and other
information on resources not priced in conventional markets.

Nonmarket Valuation Databases

Statistical Forecasting Models Recreation Activities Map

A set of reference databases that contains
roughly 2900 value estimates. These databases
can be sorted by citation, location, data years,

Interactive forecasting tools that can tailor A user-friendly map that displays the location of
economic value estimates for hunting, fishing, studies included in the recreation values
wildlife viewing, and trail-use recreation. The

valuation method, and economic value estimate.
(Full screen view only)

underlying statistical meta-regression models for
these forecasting tools can also be accessed.
(Full screen view only)

databases. UJsers can  filter mapped
observations by recreation activities and U.S.
regions.

(Full screen view only)




Tools: Benefit Transfer Toolkit

Existence of threatened and

endangered species
(Richardson and Loomis, 2009)

Preservation of salmon
(Loomis et al., 2008; Weber, 2015)

Recreation use
(Rosenberger, 2016)

Improvement of water quality
(Johnston et al., 2016; Johnston
and Thomassin, 2010)

Databases

e 3,000+ estimates
e From 500+ primary studies
e Detailed, coded meta-data

Meta-regression calculators

e Provide statistical value estimates
for hunting, fishing, wildlife
viewing, and trail-uses

e Accounts for differences across
study methods, locations, and
topics

= USGS



Map of
recreation

Tools: Benefit Transfer Toolkit

study
estimates

USGS

science for a changing world

Toolkit Home Background

Map Filter by Recreation

Benefit Transfer Toolkit

v View Databases ~ Tools ~

¥ Camping - + |

Diving -

o Moadint
¥ Fishing Zirkel Wilderness
Area

¥ General
Recreation

Hiking

Steamboat
Horseback Riding Springs
) Medicine
Hunting Bow-Routt
National
Mountain Biking o fiokest
rEen
Wilderress

¥ Off-Highway e
Vehicle

Rock Cllmblng Kremmling

Snowmaobiling

Swimming { _,%_

Wildlife Viewing

Nest Wi
] inne Area

Re gions Fwum—cagle wTon il

Disclaimer: This map represents site-specific observations and is not

Recreation Studies Map

recreation use databases.

Rawah
Wilderress
Arem,
v
Nsevelt
DA
Ngional
est
Racky Mountain ¢, .- F@
National
Park
Arapaho
National ‘ﬁ
FOrest ¥
Iricl)
Hot Sulphilr  Granby Pe
Springs Wilderness
Areqa
m Boulder
v
Fraser
ﬂ.mﬁuilo
Mational
£ores )
Golden
Springs
1Ess

Silvertharne Evergreen

exhaustive. For a complete list of studies and cbservations see the

Pawnee
Mational
Grassiand
<
Fort Collins
Eaton
Windsor,
Greeley
Loveland
Evans
Mead Wigg|
Longrmant
Hudson
Erle
Lochbui
Lafayetta sy gl
Broomfield

Tharmton 45
Westminster

Arvada™T)

De_n\"e 'l Aurora i -

Englewood
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Tools: Natural Value Resource Center

Department of the Interior Natural Value Resource Center

About the MNVRC Search Efforts T 8

Department of the Interior Natural VValue Resource Center

earch Efforts Tools 8 Resources Team M

Search |water

All Data Scurces ¥ All Tags v All Types v All Dates ¥

NVRC Crawler Results

Query: "water” (392 items returned.)

Sustainable Water Infrastructure | US EPA

Search Search and create sustainable communities. What's new:

Indiana
Pennsylvania
Washington
Colorado
Nebraska
Morth Dakota
Water Quantity
Water Quality

Illinots

Louisiana

Maine

Massachusetts

Mississippi

Oregon

Rhode island

Utah
Topics: clean water infrastructure, drinking water infrastructure, stormwater infrastructure, green infrastructure, asset management, sustainable water
systems, Water Treatment Plants, water supply, water utility, wastewater utility, water facility, sustainable community
Data Source: EPA Ecosystem Services
Document Type: HTML Document

Water Research | US EPA

Mooy coch copdictad St COA pecnndoc the coigneg ond toale o oo do Aouglon coctainghl Lifinpe +o 7908 b saotor o Lrco mroblonss

A large number of tools and resources address ecosystem services. This page offers a guide to finding and selecting tools and resources pertinent to your
needs

The list is based primarily on the work of the Mational Ecosystem Service Partnership (NESP), an initiative of Duke University's Nicholas Institute for
Environmental Policy Sclutions. Many sources provide a list or comparison of different tools, but the NESP represents a significant, collaborative effort of a

large number of experts in the field, See NESP for more details about these tools and resources.

Use the dropdowns below to select the topic, sub-topic, and whether you seek data, models, or resources.

All topics v All subtopics v All types v
Logo Name Topic Subtopic Description Type
ARtificial Intelligence for Ecological — Water Quality Maps the potential provision of ecosystem services (sources),  Data
; Ecosystem Services (ARIES). Data And Freshwater their users (use), and biophysical features that can deplete Madel
- ’ Models Supply seruicg flows ks) using ecological process models or
Bayesian models
National Water-Quality Ecological — Water Quality Provides an understanding of water quality conditions, trends  Data
Assessment (NAWQA) Data And over time, and how natural features and human activities affect
Models those conditions
EnviroAtlas Ecological ~ Biodiversity - Estimates four types of recreation demand (big game hunting, Data
Data And Species freshwater fishing, migratory bird hunting, and bird watching)  Model
Maodels Land Use And derived from national survey data, namely the FHWAR Resource
Social And  Land Cover
Economic  Change
Data And Service In Cities
Models And Urban Areas
Recreational Use
Of Biediversity
eI ]| [ntegrated Valuation of Ecosystem Ecological =~ Water Quality Suite of software models used to map and value the goods and Data
[T e Services and Tradeoffs (InVEST) Data And Freshwater services from nature that sustain and fulfill human life Madel
Maodels Supply
Marine And
Coastal
SPAtially Referenced Regressions Ecological =~ Water Quality Used at the national and regional scales to track nitrogen, Data
On Watershed attributes Data And phospharus, suspended sediment, and organic carbon Madel
(SPARROW) Models delivered in watersheds




Example: Supporting local solutions to wildfire risk

Federal Wildfire Suppression Costs “There is no one-size-fits-all solution
m : . . . . .
5 »25 A3 to reducing wildfire risk. Solutions
5220 S gs must be tailored to landscapes and
2715 _ 53 communities.” (National Cohesive Strategy)
I3 51.0 | 4 @ %
2 =
g1 1111111
S g
$0.0 " il I 0 2 Wildfire Research (WiR€e) Team
1985 1990 1395 2000 2005 2010 2015 = Systematic, local data collection and analysis
WDOI Suppression  MUSDA Suppression  —Acres Burned - Parcel-level rapid wildfire risk assessments

- Household surveys

The National Cohesive Strategy
@‘\\ESWE W/@Zy coordinates agency & homeowner M USGS
Z efforts toward three main goals: (o

':.:% e Restoring and maintaining fire
a resilient landscapes
Promoting fire-adapted

science for a changing world

N8 FIREWASE

A\
%

commun ities '|'|':st|'-i:_:l_:__|-_1r 'p'fri';":rj:‘};j:n:i
W, ) S [d SOUTHWEST COLORADO
4@. .‘Q“{\ e Safely and effectively
MENT S responding to wildfires %USGS



Example: Supporting local solutions to wildfire risk

Informing programs Changing conversations

Residents often perceive risks TOMV Residents are Willing to Remove Trees...

differently from professionals Veaset ﬂ

60% ﬁore cof:pw'?menf
would save your
home in a
wildfire? ; ﬁ
Ll ]

40% B

0% I 172 ind said 'yes, likely' BUT
0% I

FWin & said ‘not likely' and ¥ in £ said 'l don't know?"
Low = Moderate

Percent properties

M Rapid Assessment B Household Survey

Cost share programs for fuels treatments
* Amounts demanded vary by area
* Highest risk parcels often least likely to use

Outreach to community members
* Personalized outreach encourages follow-up

e Specific information (e.g. social comparison nudges)
influences response




Ways to estimate nonmarket values

Conduct new (“primary”) economic study

Apply existing data from related studies

Develop qualitative understanding

= USGS



Research Topic:

[dentifying Approaches for Integrating Cultural
Ecosystem Services Information in Federal
Decision-Making

Cultural Ecosystem Services (CES): “ecosystems’ contributions
to the non-material benefits (e.g., capabilities and experiences)
that arise from human—ecosystem relationships” (Chan et al.,
2012, p. 9).

= USGS



Pathways to Improve Integration of CES Information
Q2

Y

[ Barriers and Opportunities for Use

Knowledge-Gov’t Policy Interface

Enhancing CES J
Knowledge Provision Ql Modes of
g.:o Knowledge
T |Strategy 1 — Improve assessment of CES through non-monetary Use N
2 valuation and/or participatory research methods Instrumental /
g <4 Federal
c Conceptual isi
N prual /1 Decision
N Context
Strategic /

Strategy 2 — Co-production of CES knowledge between
stakeholders, rights holders, scientists, and decision-makers

\
\

Q1: How comprehensive is the CES knowledge provided to decision-makers? Can provision of knowledge be enhanced?

N

Q2: What are decision-specific opportunities and barriers for integration of different forms of CES knowledge?

= USGS



Pathways to Improve Integration of CES Information

Knowledge-Gov’t Policy Interfac

valuation and/or participatory research methods

Knowledge

(

Strategy 2 — Co-production of CES knowledge between
stakeholders, rights holders, scientists, and decision-

akers

Enhancing CES
Knowledge Provision Modes of
Knowledge
Strategy 1 — Improve assessment of CES through non monetary Use

\nstrumental

Mult|ple

Conceptual

Evidence

Base

NN\

/ Strategic

NI

\7

Q2

N

[ Barriers and Opportunities for Use

Federal

Decision
Context

Q1: How comprehensive is the CES knowledge provided to decision-makers? Can provision of knowledge be enhanced?

= USGS



Non-monetary Tools & Applications .

1,0 =$=Biophysical

<Socio-cultural

e Value Assessments
e Multi-Criteria Analysis (Martin-Lopez et al., 2014)
e Q-Methodology (Armatas et al., 2014)
e Photovoice (Berbés-Blazque, 2012)
 Interviews or Storytelling (Beiling, 2014; Gould et al., 2014)

e Important Cultural Resources or Uses Cutural  Regulating
e |dentified Cultural Influence Index (Garibaldi and Turner, 2004)
e Cultural Landscape Services (Raheem et al. 2015) |

e CES Mapping Approaches
e Tenure and Resource Use (e.g., Subsistence)
e Local Ecological Knowledge

e Sense of Place
Cultural Values Mapping (Tipa and Nelson, 2008)

e Health of CES (Pert et al., 2015)

==Monetary

..‘_J = o -
\f B e
f.,#h'lulim P

C1Ejdo| -




Pathways to Improve Integration of CES Information

Knowledge-Gov’t Policy nterfah

Enhancing CES
Knowledge Provision Modes of
Knowledge
Strategy 1 — Improve assessment of CES through non-monetary Use

valuation and/or participatory research methods Instrumental

Knowledge

Decision
Context

Strategic

N
4
Conceptual > AN
N
V|

Strategy 2 — Co-production of CES knowledge between
stakeholders, rights holders, scientists, and decision-makers

Q2: What are decision-specific opportunities and barriers for integration of different forms of CES knowledge?

= USGS



Analytical Framework

e Characteristics of Decision Context
e Resources for knowledge generation (e.g., finances, time)
 Institutional structure (e.g., clarity of rules, availability of incentives, opening vs. resistance)
* Information needs of managers
e Legal restrictions on types of information that can be considered
e Whether or not use of CES is perceived to enhance legitimacy of decision-making
e Level of public support

e Characteristics of Individual Managers
» Leadership, skill, level of interest/motivation of managers to utilize CES knowledge
e Quality of relationships between managers and knowledge producers

e Characteristics of Information / Knowledge
 Methodology quality; adequate theory; validity (Credibility)
e Relevance to needs of decision makers, fits legal requirements (Salience)
e Process of knowledge generation is respectful, unbiased, and fair (Legitimacy)
e Findings support/negate current practices or beliefs within management agency

e Characteristics of CES Provision
e Type(s) of CES identified in the local landscape
e Shared vs. divergent understandings of CES values within community or across groups

= USGS



Discussion

Degraded
Ecosystem

e \What kind of social Immediate Economic Impacts
. Jobs and economic activity generated
and economic ’ through expenditures on restoration
guestions do you face activities
in the field?

 What sort of research
do you think would be
most useful for
addressing your
needs?

estoration
Activities

<

Long-term Economic Impacts
Increased jobs and economic activity
I recreation and tourism
™ productivity of ag and forestry

Economic Value
Increased ecosystem service values
™ water quality
™ wildlife habitat
™ recreation opportunities
J fire and flood risk

= USGS



Contact Information

Cathy Cullinane Thomas, Economist

ccullinanethomas@usgs.gov

970-226-9164

Chris Huber, Economist Kristin Hoelting, Social Scientist
chuber@usgs.gov khoelting@usgs.gov

970-226-9219 970-226-9268

James Meldrum, Economist Rudy Schuster, SEA Branch Chief
imeldrum@usgs.gov schusterr@usgs.gov

970-226-9176 970-226-9165

https://www.fort.usgs.gov/branch/400 % USGS
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