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Natural infrastructure features
generate multiple benefits

For example:
e Changes in flood risk
Habitat/biodiversity

Recreation

Waste treatment/water quality

Carbon sequestration/storage

Valuation of disparate benefits is an
important tool for assessing tradeoffs
and comparing outcomes




ldentifying and quantifying ALL benefits
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mm ldentifying and quantifying ALL benefits

~]ategories of effects such as ‘ancillary’ or “indirect’ are not
' ' ' ategories of

Monetizing nonmarket benefits




mm |dentifying and quantifying ALL benefits

e Ecosystem-service approach

“both the tangible and intangible benefits
humans obtain from ecosystems” (MEA 2005)

* Final goods and services/Benefit Relevant
Indicators/Ecological endpoints

B Monetizing nonmarket benefits




Planting native Floodplain (Bird) habitat Abundance for bird watchers
woody vegetation ecosystem provision (A expected sightings)

Additional benefits (e.g., water quality
carbon sequestration, flood risk
reduction) should be modelled separately

Chain-linking example of Benefit Relevant Indicators



ldentifying and quantifying ALL benefits

humans obtain from ecosystems” (MEA 2005)

e Final goods and services/Benefit Relevant
Indicators/Ecological endpoints

Monetizing nonmarket benefits

Vast body of knowledge
e Primary study methods
e Benefit transfer




Valuing non-market ecosystem services

e “Economic value” is about tradeoffs e
e Willingness to pay (WTP) for an improvement

* Willingness to accept (WTA) as compensation for o =)
loss AL — M e Ty
W el ==
SN
* Individual measures of economic value reflect  *—__ — | JL
e Preferences (represented by a utility function) ’::T;{l ::E__f Q:;::;h:lf;;;f;#é
e Values (moral and ethical considerations), |
attitUdeS and beliefs " You need 1o give if you wanl to rake. "

e Available information



Approaches for non-market valuation fall into
two general categories

* Revealed preference
e Based on observed (or reported) behavior in actual markets
e Constrained by data availability

e Stated preference
e Based on stated behavior in a hypothetical market
e Can be tailored to value specific good or service * including non-use values




RP1: Travel cost model

e Appropriate for estimating recreational use value
(e.g., hiking, swimming, bird watching)
e Typically relies on reported behavior

* Treats travel cost (actual expense plus opportunity cost of time) as the
“price” of a trip

# trips
= f(Travel Cost, environmental quality, individual charcacteristics)

e Can infer value of increased trips induced by a change in environmental
quality



RP2: Hedonic price models

What is the
price
differential?

NN
W NN N Lower flood risk
NN

Property price
= f(structural characteristics,neighborhood characteristics, flood risk)



RP2: Hedonic price models...
for mortality risk reductions

¢ .-
. [}
Tt What is the
1 [] wage
Il differential?
Low mortality risk Higher mortality risk

Wages
= f(job characteristics,worker characteristics, mortality risk)



SP1: Contin ge NT Conceptually, CV involves describing a policy
scenario and asking: what is your WTP for the

Va l UatiOn scenario?

Would you vote for this proposal if the proposal would
cost you $B, each month in a higher water bill?
_ I would vote Yes _I'would vote No




SP2: Choice
experiments

Wetland attributes Alternative 1 Alternative 2 Alternative 3
Landscape vegetalion Forest Forest Meadow
Biodiversity Loow Lovw Hizh

Sport fish Mo Yes Mo

Fence No No Yes

Craylish Mo Yes Mo

Walking trails No No Yes

Cosi SEK O SEK 850 SEK 400

I would choose: |:] |:| |:|

(please check one box)

Wetland restoration Example: Valuing coastal defense
(in Holmes, Adamowicz, and options (Johnston et al. 2018)
Carlsson (2017)



Averting behavior models

Household expenditures to reduce exposure to an
environmental risk

Examples:

* Flood risk reduction — expenditures on raising a
home, flood-proofing a basement, etc.

* Drinking water quality — expenditures on bottled
water



A third method? Towards an Experienced
Preference Approach

“IF]or many areas of public policy, measurements
based on WTP make no sense because little
iIndividual choice 1s involved.

In these areas we can get better measures of the
benefits of a policy change through direct
measures of SWB. It is time to begin developing an
alternative system of CBA where the units are SWB
units” (Layard 2010).



How do we measure experienced utility?

 With a hedonimeter: "an ideally perfect instrument, a psychophysical

machine, continually registering the height of pleasure experienced
by an individual” (Edgeworth 1881)

 Self-reported, Subjective Well-Being (SWB) scores

In general, | consider myself:

1 2 3 4 5 6 7
Not a very A very
happy person happy person
SWB

All things considered, how satisfied are you with your life as
a whole nowadays?

1 2 3 4 5 6 7 8 9 10
Extremely

Extremely
dissatisfied

satisfied

= f(individual characteristics, individual income, environmental quality)




Experienced Preference Approach

e Additional tool for non-market valuation

e Effects of environmental amenities on SWB interesting
by themselves...



Experience
sampling












Have more aesthetically pleasing landscapes more ecological value?



Snapshot of valuation literature

Valation Method (N=3.416) Natural Infrastructure Feature (N=397)

41

e 1,677 studies valuing an ES
e 251 studies valuing a NI feature
e 186 valuation studies linking ES to NI

105

934

Ecosystem Service (N=2,716)



Benefit transfer

When a primary study is infeasible

e Benefit transfer applies results from existing primary studies to
estimate value at the policy site

e Several “toolkits” exist
e “Transfer errors” arise from site and population differences



Benefit transfer

e Some ecosystem services are amenable to BT
e Carbon sequestration, VSL

e Other services are highly sensitive to site and population
characteristics

e Recreation, waste treatment, moderation of extreme events, etc.

e Considerable research has been dedicated to reducing transfer errors

e Current best practice is to employ a meta-regression model (e.g.,
Johnston 2019)



Take home

* Economic valuation of disparate benefits is an important tool for
assessing tradeoffs and comparing outcomes.

HP /{4

 BCA does not impose a hierarchy between “economic”, “ecologica
“social” costs and benefits.

IH

or

* Economic effects are more easily monetizable than ecological or
social effects, and typically play a more prominent role in decision
making.

 Vast body of knowledge (and growing) on valuation of ecosystem
services for which there are no markets.



Thank you!

Contact:
Susana Ferreira
sferreir@uga.edu
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