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1. Natural 
capital 

accounting & 
the U.S. 
Strategy



National Strategy on Statistics for 
Environmental-Economic Decisions

• 2022 Interagency Policy Working Group on Natural 
Capital Accounting & Environmental-Economic 
Statistics

• Provides interagency coordination, work planning,  
budgeting supporting a national strategy

• Earth Day 2022: Plans to develop national strategy 
announced

• 8/18/22: Release of national strategy for public comment
• Early 2023: Final strategy released
• Late 2023: First national environmental-economic accounts 

released
• Early-mid 2030s: Complete, production-grade 

environmental-economic accounts regularly produced

https://www.whitehouse.gov/ostp/news-updates/2022/08/18/readout-ostp-
initial-engagement-on-developing-natural-capital-accounts/
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What water information do we need?

1. How much water do we have?
2. Who uses it? What value does that use add to our communities & economy?
3. How do water & land use impact water quality, and how does that impact 

other users (including ecosystems)?
4. What tradeoffs emerge, and how can we better navigate them?

7

Consistent methods

High spatiotemporal 
resolution (easy to 

aggregate across scales)
Low latencyLong time series

High quality/accuracy Trusted



SEEA Water

• Well established & used system: 
predates SEEA Central Framework 
(2007)

• Measures water asset (volume), flows 
between environment & economy, 
quality, emissions, valuation (where 
possible)
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https://seea.un.org/content/seea-water



System of 
National Accounts

https://seea.un.org/

International standards for natural capital accounting

SEEA –
Central Framework

SEEA - Ecosystem 
Accounting

Track natural 
resources:
• Over time
• At multiple 

spatial scales
• Compatible with 

economic 
accounts data
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SEEA Central Framework (2012)

• United Nations Statistical 
Division (UNSD): 

• “an international statistical 
standard for measuring the 
environment and its relationship 
with the economy,” which covers:

1. Environmental flows
2. Stocks of environmental assets
3. Economic activity related to the 

environment

https://seea.un.org/content/seea-central-framework 10



SEEA Ecosystem Accounting (2021)

• Quantify ecosystems as 
assets

• Tracking their extent & 
condition

• Ecosystem services, in 
physical & monetary terms
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Congruence with economic accounts

• Physical & 
monetary supply 
& use tables

• Asset values for 
balance sheets
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https://unstats.un.org/unsd/
nationalaccount/docs/SUT_I
OT_HB_Final_Cover.pdf



Congruence with economic accounts

• Physical & 
monetary supply 
& use tables

• Asset values for 
balance sheets
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https://seea.un.org/sites/seea.un.org/fi
les/seeawaterwebversion_final_en.pdf



Congruence with economic accounts

• Physical & 
monetary supply 
& use tables

• Asset values for 
balance sheets
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https://seea.un.org/sites/seea.un.org/files/documents/EA/seea_ea_white_cover_final.pdf



“This is a historic step forward 
towards transforming how we view 
and value nature. We will no longer 
be heedlessly allowing environmental 
destruction and degradation to be 
considered economic progress.”       
– António Guterres, March 2021

15

“The nation behaves well if it treats 
the natural resources as assets 
which it must turn over to the next 
generation increased, and not 
impaired, in value.”                               
– Theodore Roosevelt, August 
1910



2. From pilot 
toward 

production-
grade U.S. 

water 
accounts



Data sources: 1st-generation water account 
(Bagstad et al. 2020)
• Physical supply & use accounts: USGS water use data (reported every 

5 years, 1950-2015)*
• Water productivity accounts: Water use + BEA GDP data
• Water quality accounts: USGS water quality data for surface & 

groundwater (NAWQA)
• Water emissions accounts: EPA Permit Compliance System & 

Integrated Compliance Information System (PCIS-ICIS) database 
(water emissions by industry)
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https://www.sciencedirect.com/journal/ecosystem-services/special-
issue/10RZK17R0JP



U.S. Water accounts (Bagstad et al. 2020)
• Water use, productivity, 

quality & emissions
• Identified data gaps in 

comprehensive water 
accounts for the U.S.

• Powell Center funding 
development of monthly 
water-use data (2022-2023)

• Potential uses: supporting 
water allocation, pricing, 
etc.

Water productivity ($ GDP/100 gal water use)

% change in total water use, 2000-2015

% water use coming from groundwater, 2015
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Water accounting tables
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Quantifying flows of water through the 
economy
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Understanding 
economic 
dependencies on 
water & impacts 
to water 
resources
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Next steps: From Research toward  
Production-grade water accounts
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Question Account Planned update Agency Timeline
How much water 
do we have?

Asset account Water budget pilot models USGS 2023+

Who uses it? Supply & use 
account

Next-generation water use 
models

USGS 2023-2026+

What value does it 
add?

Productivity 
account

Updated water use + GDP 
data

USGS & BEA 2023-2026+

How do water & 
land use affect 
water quality?

Emissions account StEWI tool (point source 
emissions); Modeling 
nonpoint source emissions

US EPA & 
USGS

Now; 2023-
2024+

How does water 
quality affect 
other users?

Quality account Improved surface & 
groundwater monitoring & 
modeling

USGS & US 
EPA

2023-2026+



Interagency collaboration for water accounting
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Using water accounts information

24

Bagstad et al. 
2020, 
Supplemental 
Information



3. Insights 
from 

ecosystem 
accounting



Water in the ecosystem accounts
• Final services: 

• Water supply
• Sediment regulation
• Water purification – retention & breakdown of 

nutrients & other pollutants
• Water flow regulation – baseflow & peak flows
• Flood control services – coastal & riverine

• Intermediate services – water for: 
• Crop provisioning
• Livestock provisioning
• Aquaculture
• Wild fish
• Recreation-related services 26



Ecosystem accounts, SE U.S. (Warnell et al. 2020)



Ecosystem accounts 
support fine-grained 
analysis

• Atlanta MSA (right)
• New county-level 

GDP estimates 
from BEA enable 
finer scale analysis

• Ability to extract 
results for any 
geography e.g., 
watersheds, public 
lands



Urban ecosystem accounts (Heris et al. 2021)

Rainfall 
interception, urban 
heat island 
mitigation for 768 
cities >50,000 
population



Urban rainfall interception account: 
assumptions
• Tree cover, LAI, rain events data
• 25.5% of urban intercepted 

rainfall would otherwise fall on 
impervious surface (Nowak & 
Greenfield 2012)

• Replacement of intercepted 
rainfall in cities with CSOs at 
$2.58/m3 (Hirabayashi 2013)

• 2.63 billion m3 intercepted in 
2016, ca. 27% in cities with 
CSOs, valued at $425 million
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Water in the ecosystem accounts: Next steps

1. Best-available water models + best-available valuation data
• Multiple water-based ecosystem services (water supply, regulation, water 

quality, flood regulation…)

2. Distinguish beneficiaries (not always easy)
3. Public code repositories

• Open code that can be reviewed & improved upon by the community
• Open data BUT simultaneous ability to keep private, as needed, to meet 

privacy needs of statistical community
• Capable of being re-run to update time series
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4. Lessons & 
needs for 
economic 
valuation



Valuation: Challenges

• National scale
• Without 

oversimplifying 
(ecological, 
hydrologic, 
socioeconomic 
heterogeneity)

• Consistent with SNA 
(i.e., exchange 
values vs. welfare)
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Valuation: Challenges

1. (A)typical challenges? – problems with WTP, resource rent, 
avoided/replacement costs OK with usual caveats

2. Benefit function transfer – potentially, but be careful, design & test 
transfer functions with eye toward SNA compliance

3. SCC admissible as a valuation method “when derived from models 
that are consistent with the exchange value concept, i.e., limited to 
assessment the effects on measures of output” (§ 9.32); 
1. Follow same approach to apply social cost of water pollution to value 

ecosystem filtration of water pollutants as an ecosystem service

34



Valuation: Capital theory-consistent approach

35Fenichel et al. 2016, KS groundwater example



State & local water accounting: O’ahu example

36Oleson et al. in prep



State & local water accounting: O’ahu example

• Relevant for many state agencies (e.g., 
agriculture, environment, economic 
development, tourism) & policy 
initiatives

• What’s needed?
• Ability to do forward-looking policy 

analysis
• Champions within state government who 

understand & can use NCA

37Oleson et al. in prep



Forward-looking analysis:
Integrated Economic-Ecological Model (IEEM)
• Computable general equilibrium 

(CGE) models evaluate 
fiscal/trade/agricultural policy 
effects on income, jobs, trade 
balances, etc. 

• Integrate with NCA to evaluate 
ecosystem service changes & 
feedbacks to the economy

• Soil erosion, fisheries, pollinators, 
timber, natural hazards



Forward-looking analysis: Rwanda

• Example: 
development 
scenario effects on 
Rwanda’s economy 
& ecosystem 
services (Banerjee 
et al. 2020)

• IDB has extended to 
21 Latin American 
nations

• Comparable global 
approaches using 
GTAP (World Bank 
2021)



Lessons learned from NCA in the U.S. & Europe 
(Bagstad et al. 2021)
1. Coordination (U.S. 

statistical & science 
agencies are fragmented)

2. Develop demand among 
all user groups (Federal 
agencies, states, private 
sector – Ingram et al. 
2022)

3. Technical paths forward 
to move from pilot to 
production accounts

4. Non-Federal partners can 
help substantially with #2 
& 3 40

https://www.sciencedirect.com/journal/ecosystem-
services/special-issue/10RZK17R0JP



Getting involved

1. Read & provide comment on the U.S. NCA strategy (through Oct. 21)
1. https://www.federalregister.gov/documents/2022/08/22/2022-17993/request-for-

information-to-support-the-development-of-a-strategic-plan-on-statistics-for

2. Agency scientists & staff: build relationships with agencies & offices planning 
next-generation accounts for water

3. Academic scientists
1. Develop & test regional, state, local-level accounts (incl. translation of national NCA into 

locally relevant accounts)
2. Research needed methods/applications for next-generation accounts, incl. valuation

4. All: Work with decision makers at all levels to make NCA an indispensable tool 
for environmental-economic decision making

1. Partner with decision makers; cut through the jargon to understand NCA & why it matters
2. Role for professional societies?

41



Thanks!
kjbagstad@usgs.gov
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