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Overview

1. Tiered approach to monetary valuation in accounting

Definition value transfer / generalization
3. Unit value transfer example — US urban ecosystem
accounts for trees (M.Heris, K.Bagstad et al. 2021)
1. Urban Heat Island energy use reduction

2. Combined stormwater sewage treatment reduction

4. Take home questions about value transfer for EA



Tiered approach to monetary
valuation in accounting
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Unit value
transfer &
generalization
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where:
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Figure adapted from UN(2017)
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Piloting urban ecosystem accounting for the United States
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Highlights
- Regulating services - stormwater, UHI mitigation for US cities

- Open source code; remote sensing; automated workflow for physical extent-
condition-ES suppy-use accounts

- Uncertainty analysis and change detection for physical ES
- Value transfer & generalization examples across the accounting chain



Context of Heri et al. 2021 urban accounts for US cities
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Urban Heat Island energy use reduction

2011,2016

2011,2016 !nput Data

2011,2016 2013-2018

MLCD tree cover (30m) MLCD land cover 130m]

2011,2016

Surface temperature

Mational land use (30m) {30m)

Daily summary of weather
stations for the year

Ecosystem Accounting
Area (EAA) polygons

Building footprint area

.5, weather stations
{30m)

Processes

For each EAA, read and clip the raster layers. Each 30 m cell has the
attributes of all layers.

™\

For each weather station, get the average max and min daily
temperatures for the summer days anly.

. 2

For each station, read the average surface temperature and total
building footprint area of its 1,000 m neighborhood.

v

L

Model 1: predicts surface tamperature (dependant variabla) based on

tree cover and impervious surface (independent variables) in each EAA.

L J

Maodel 2: predicts maximum air temperature (dependent variable)
based on surface temperate, latitude, and total building footprint area
(independent variables).

v

Using Model 1, estimate increased surface temperature with no tree cover, then use Model 2 to estimate increase in maximum air temperature. Propagate
error for both models using the Taylor (1997) method.

Calculate percent increase in Energy Use Intensity (EUI): Electricity demand for cooling increases 4.0% for every 1°C increase in air tamperatures, starting
from 19 *C. Identify cells with an increase in Max Temperature (over 19°C range) and assign a 4% increase for each 1°C

{ From the Building Performance Database, assign the average Energy Use Intensity (British Thermal Unit per sq ft per year) ]

Multiply building footprint in each cell by state average energy
use intensity. Calculate energy use reduction provided by [ ]
trees.

Calculate energy value: multiply the amount of
energy savings by the average electricity cost in

Aggregate values by land
cover and land use in each

each state EAA

Value transfers

M. e el Eoosytem servces 40 2021) 101226

.. | Legend
Summer time
Surface tamperature
| o tse
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Fig. 2. Summer, daytime surface temperature from Landsat 6 thermal band data

Source: Heris et al. Ecosystem Services 48 (2021) 101226



Urban Heat Island energy use reduction
ECOSYSTEM ASSETS

EXTENT CONDITION SERVICES BENEFITS BENEFICIARIES
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Combined stormwater sewage treatment reduction
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Combined stormwater sewage treatment reduction

ECOSYSTEM ASSETS
EXTENT CONDITION SERVICES BENEFITS BENEFICIARIES
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Trend detection confidence - sources of
uncertainty and variability

AiEraas Energy Savings (million $)
Cooling | Electricity
City Population | Energy Cost (S/ 2011 2016
Use KWh)
Lower Cl Upper C1 | Lower Cl Upper CI
KBTU

Lidbl (95%) i (95%) (95%) hacen (95%)
New York, NY* 8,175,133 17 0.18 1.1 1.1 1.2 1.3 1.4 1.5
Los Angeles, CA 3,792,621 14 0.20 14.4 16.5 18.6 14.5 16.6 18.7
Chicago, IL* 2,695,598 15 0.13 23 2.4 2.5 2.3 2.4 2.5
Source: Heris et al. Ecosystem Services 48 (2021) 101226

Time period is not long enough to detect significant change in monetary value of ES in most cities
Significant trend in ecosystem service is a function of:
1)  Change in extent-condition

2)  Change in summer temperatures

3) Change in building extent and energy efficiency
4)  Change in electricity prices

-> average unit value electricity price across accounting period is a scaling constant

(accounted for)
(accounted for)

(no time stamped data)
(not considered, but feasible)




Take home questions



Do accounting prices reflect spatial patterns of
use of the ecosystem services by beneficiaries»
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Figure S4 — Ecosystem accounting area with different accounting prices

Source: Barton, D.N. 2020 adapted from SEEA EEA (UN 2017)




Do accounting purposes determine requirements of value transfer?

Vi=Qi*Pi

«Big Numbers»?

Ecosystem
Service
values

=1

Gross value added
Period

Value added

I. PRIMARY PURPOSE

Value of ES supply
area X, period T

dQT*dPT

T:'

area X, T+n

Value of ES

supply
Area X, period T

dQa*dPa

Unequal
distribution?

T

dQa,s*dPas

Unequal
contribution?

\

Value of ES
supply

Sector 1, area X,,
period T

Sector 1, area
Y, period T

Increasing reliabiliity
required?

Source: adapted from Barton et al. (2019)



Precision differential between biophysical and
monetary accounts?
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Summary of take home messages

Value transfer approaches are part of a continuum of methods to generalize from a few
observations or a sample to the whole accounting area

Purpose of monetary accounts determines required reliability of valuation method

Value transfers for accounting tend to work as scaling constants -> accounting prices are
not usually conditional on spatial variation in ES

Value generalization applies across ‘accounting chain’, not just for monetary unit values

Transfer/generalization errors are cumulative, determining change detection reliability
(for a given periodicity and rate of change)

Ecosystem accounting periodicity depends on speed of change, accuracy and sensitivity
to change (value transfers are not generally sensitive, reducing the information value of
e.g. annual ecosystem accounting)

Accounting for year-to-year changes at high resolution may be expensive and not yield
significant information for decision-support
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