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Project Summary
● The Bipartisan Infrastructure  Law (BIL) provided 

historic investments–about $3 billion–for NOAA to 
take  action in the  areas of coastal resilience  and 
conservation, improved climate  se rvice  de livery, and 
fisheries management.

● PRSSO assessed the  value  of potential ecosystem 
service  benefits from 93 BIL-grant funded projects 
($417 million in federal funding).
○ From habitats including wetlands, lakes/ponds, 

forests, and floodplains, among others.
● This project focused on assessing the  value  of BIL-

grant funded wetland restoration, preservation, and 
creation projects.
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Example BIL-Grant Funded Wetland Projects
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Methodology: Overview
● Given the  significant resources and time  required to collect data at multiple  

worksite  locations for primary valuation methods, this project utilized a meta-
regression model (MRM) and benefit transfe r approach (BT).

● MRM: in this context, a 52-observation regression model whose  specification is 
informed from 24 wetland valuation stated pre fe rence  studies is used. 
Willingness-to-pay for wetlands are  a function of wetland acres, wetland type  
(forested or non-forested, saltwate r or freshwater), and (provisioning, regulating, 
and cultural) ecosystem services. 

● BT: WTP values from studies found in one  location are  transfe rred to another (i.e ., 
policy site ). The  MRM is used to further adjust WTP values based on 
characte ristics of the  policy site .
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Methodology: the Meta -regression Model
● The MRM was originally deve loped in Moeltner e t al (2019) and was late r 

enhanced (with the  addition of new wetland metadata) in EPA’s Economic 
Analysis for the  Final "Revised Definition of 'Waters of the  United States'" Rule
(2022).
○ The EPA had used the  MRM to estimate  potential wetland ecosystem service  

benefits from freshwater wetlands–benefits from reduced wetland losses 
that would result from a redefining of WOTUS (using wate rs defined by the  
1986 regulations re lative  to wate rs defined under the  2020  Navigable  
Waters Protection Rule) and a change  in mitigation requirements for 
discharges of dredged or fill mate rial.

● In contrast, for this project, the  model is applied to both freshwater and saltwate r 
wetlands.
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Methodology: the Meta -regression Model

Bayesian estimation techniques are  used to generate  the  mode l:

● Uses Bayesian updating to estimate  mode l coefficients and the  e rror te rm.
○ Updating occurs following a Gibbs Sampling MCMC procedure  with vague  priors.
○ Initial estimates are  taken from an OLS model which are  then updated to generate  100 ,000  

samples.

● In short, the  approach generates 100 ,000  mode ls and an entire  distribution 
of coefficients and e rror te rms.
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MRM Variable Definitions
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MRM Results
● Ecosystem services matte r: (freshwater) 

wetlands that provide  regulating and cultural 
se rvices are  valued more .

● Wetland type  matte rs: wetlands that are  forested 
are  valued more ; ecosystem services provided 
by saltwate r wetlands are  valued more .

● Base line  wetlands matte r: wetlands preserved in 
areas with larger amounts of base line  wetlands 
are  worth less.

● Local vs. non-local wetlands matte r: wetlands 
that are  local are  worth more .

● Location matte rs: (freshwater) wetlands in the  
South-Atlantic/Gulf are  worth more .
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Primary Data Sources

● GrantsOnline [replaced by GEMS]: contains applications, project narrative  
documentation, budge t information, and supplementary materials (maps, 
resumes, le tte rs of approval, e tc.) from grant applicants.

● US Census’ American Community Survey 2022 (5-year): used to obtain data on 
income and the  persons per household at the  county leve l.

● USFWS National Wetland Inventory: used to obtain base line  data on the  number 
of wetland acres in the  vicinity of the  project worksite (s).

● NASA SEDAC: County leve l population projections until the  year 2100 . Combined 
with Census data on persons per household to obtain county leve l household 
projections.
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Generating Baseline Wetlands
● NWI wetlands classified by Cowardin category were  placed into simplified forested/non-forested, 

saltwate r/freshwater categories required for the  MRM. 
● Acreage  was estimated using a 30-mile  buffe r from project worksite  locations.
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Generating Baseline Wetlands

A visual illustration of the  approach using a sample  of project work sites.
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BIL Wetland Project Locations
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Benefit Transfer Steps
1. Apply parameter se ttings to each of the  100 ,000  MRMs estimated by the  Gibbs 

Sampler to generate  HH WTP estimates.
2. Take  an “ecosystem service  combination” weighted average  of HH WTP using the  

ecosystem service  probabilities generated from the  metadata. 
3. Truncate  WTP results at the  95th percentile .
4. Compile  summary statistics of HH WTP (mean, median, min, max, 5%, 95%).
5. Aggregate  HH WTP across households at the  county-leve l.
6 . Estimate  TPV and annualized benefits. 

a. Pe riod of analysis = 2024 to 2043 (20-year pe riod).
b. Discount rate  = 3.1% (following Circular A-94).
c. Benefits begin afte r a 1-year de lay from project end date .
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Benefit Transfer Settings
● A ‘mixing’ procedure  is used 

whereby benefits are  generated over 
8 possible  combinations of 
ecosystem se rvices. A weighted 
average  of benefits is then estimated 
based on the  proportions of 
ecosystem se rvices that appear in 
the  metadata.
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Benefit Transfer Mixing Procedure
● A Bayesian mixing procedure  allows WTP to be  averaged over all potential 

combinations of ecosystem se rvices.
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Benefit Transfer HH WTP per Acre Estimates
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Aggregate Benefit Estimates by Census Region
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Limitations and Uncertainties

● Large ly excludes benefits from carbon sequestration and climate  change  
mitigation.

● Quality of data on predicted ecosystem se rvices from application review 
reports varies significantly (i.e ., from qualitative  descriptions to site -specific 
pre -restoration monitoring).

● Predictions of WTP for saltwate r we tlands are  based on only 8 studies in the  
metadata leading to a great deal of uncertainty in benefit transfe r re sults.

● Excludes aggregate  benefits for projects in PR, AS due  to a lack of 
information on income, household size , and population projections.
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Future Work

● Include  additional stated pre fe rence  we tland valuation studies (especially for 
saltwate r we tlands)

● Use  a locally-we ighted MRM approach to generate  tighte r WTP estimates, 
following Moeltne r e t al (2023).
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Thank You!
The  full report is now publicly available  and 
can be  found in the  link be low:
Investing in America: The  Estimated 
Socioeconomic Impacts and Ecosystem 
Services Benefits of NOAA Coastal 
Management and Habitat Restoration 
Investments
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