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Treatment of environmental impacts in investment analyses (CBA)

* Green house gas (CO2) emissions —
priced effects, according to carbon price
trajectories (Ministry of Finance 2021)

* Local and regional emissions of SO2,
NOx, PM10 — often priced according to
estimates in V712 (NPRA)

* Other environmental impacts — on
nature/biodiversity, landscape,
recreation etc. most often treated as
«non-priced effects»
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DIAGRAM DEVELOPED TO VISUALISE AND AID TRADE-OFFS OF PRICED
AND NON-PRICED EFFECTS (NPRA’S V712)
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 Status: Several investment project with huge negative environmental effects are
carried out, and the non-priced environmental effects are hardly included in many
decisions, so

* How can these environmental effects (better) be included in BCA?

1) Improved methods for non-priced environmental effects
* Example from National Transport Planning (NTP) 2020:
o Indicators for environmental impacts from transport projects

o Indicators for greenhouse gas emissions from building projects in forest, agricultural land and on
peat/wetlands

oDeveloped further in projects for Nye Veier, Norwegian Coastal Administration etc., and certainly can
be developed further

2) Use of Ecosystem Services (ES) approach and economic valuation of Ecosystem
Services
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What are Ecosystem Services?

Ecosystem Services are the benefits (goods and services) people receive from

nature. Developed to better see the relationship between ecosystems and

people’s welfare
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ecosystem use and management
iR clions ecosystemservices other capital inputs
—_— ‘ human well-being

* enjoyment, ...

* economic value
3 | « health value
> slp'c'ms AL « chared (social) value
richness * other values
— S— - —
drivers of change "'
biophysical biotic N
interactions

=:] [  nutrition, clean air and water
ecological genetic TG © health, safety, security

processes diversity

L 2 biodiversity

.
» policies (agriculture, forestry,
fishery, environment, ...)

| structures
o institutions , businesses
state
present and future

* stakeholders and users /

NOU

Norges offentlige utredninger

2013:10

Naturens goder — om verdier

av ekosystemtjenester




The Ecosystem Services Approach
MAES 2013: (Mapping and Assessment of Ecosystem Services)

SUPPORTING ECOSYSTEM SERVICES

Maintenance of basic ecological structures, like habitats and
biodiversity

PROVISIONING ECOSYSTEM SERVICES
Examples: Fish, forest, food, energy, genetic resources

CULTURAL ECOSYSTEM SERVICES

Examples: Tourism and recreational services, aesthetic values,
cultural heritage and identity, preservation of nature

REGULATING ECOSYSTEM SERVICES
Examples: Regulation of climate gases and harmful substances
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Ecosystem Services according to NOU 2013:10
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Ecosystem Services in forests
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Different ways of presenting values of Ecosystem Services

Economic for example avoided costs
for water cleaning, the value of food
production, the value of sequestration

Economic of carbon

valuation

Quantitative: for example cubic meter
cleaned water, tons of carbon,

Quantitative assessment percentage of population who will be
affected of lost food production

Qualitative: Amount and

o importance of Ecosystem
Qualitative assessment Services from different

ecosystems

The magnitude of Ecosystem Services supplied of
ecosystems

Source: Based on Brink (2008) and replicated in TEEB (2008) and Magnussen

et-al{(2010)
Ctar{£otu)
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Recommendations from NOU 2013:10: «Expert committe on values of

Ecosystem Services»

* For decisions with moderate impacts on ecosystems or ecosystem services social cost-benefit
analysis may be important to inform and compile positive and negative impacts. The level of
ambition should be to estimate values of environmental impacts in economic terms, so that
they can be weighted against other priced effects. Effects which it is not possible to estimate an
economic value for, still must be made visible and assessed as non-priced effects.

* Decisions with long-term and potentially serious environmental impacts should be taken with aid
of safe minimum standards, tolerable limits and the precautionary principle




Valuation methods
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1) Primary Indirect Direct
Revealed » Travel cost » Market prices
preferences |+ Hedonic Pricing

» Avoidance cost * Replacement costs
Stated » Choice Experiments « Contingent Valuation
Preferences

2)Value Transfer based on existing valuation studies
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Total Economic Value (TEV) consists of use and non-use values
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The Ecosystem Services Approach for benefit assessment
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Norsk institutt for naturforskning
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Examples related to valuation of Ecosystem services from forest and
landcscapes/ cultural landscapes

www.nina.no
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Samarbeid og kunnskap for framtidas miljelosninger
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VA GJ@R KULTURLANDSKAPET FOR OSS?

orstudie til & vurdere jordbrukets bidrag til kulturlandskap og ekosystemtjenester

A EN EVENTUELL NATURAVGIFT VARE FOR A
GGINGSBESLUTNINGER? EN UTREDNING
2 EKSEMPELSTUDIER

SION NR. 76/2017
ek Lindhjem og Gjermund Grimsby

Mulficonsult

N
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AN PAVIRKER VINDKRAFT LANDSKAPET, OG HVORDAN
RES VIRKNINGENE AV FOLK SOM BER@RES?

rstudie

-PUBLIKASION NR. 56/2018
hi Zimmer (Multiconsult), Henrik Lindhjem (Menon) og @yvind N. Handberg (Menon)
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Pricing of Ecosystem Services affected by nature interventions of investment
projects

@ Anlhamevarion J
» c P
Prising av naturinngrep || RAPPORT RAPPORT
T E 2016109 iy
E
i - Prissetting av lokale miljgvirkninger av ferdsetting av miljgrelatert velferdstap : RAPPORT
ttiltak i samfunnsgkonomiske analyser| oljeutslipp fra skip: P
Kristin Magnussen, Henrik Lindhjem, Oscar Haavardsholm | raki jonspriser for \sokonomiske analyser‘

(Vista Analyse), Frank Hanssen og Monica Ruano (NINA)
R \ %

Okosystemtjenester i Kystverkets
samfunnsekonomiske analyser

lenrik Lindhjem, Kristin Magnussen, Stale Navrud, Sofie Skjeflo, Odd Willy Brude

Kristin Magnussen og Stéle Navrud
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Pricing of nature interventions — report for concept choice investigation (KVU)
Grenlandsbanen

Q Jembaneverket

Prising av naturinngrep . . . e . . .
e * A pilot project for pricing of nature interventions in

order to include the priced effects in the BCA

* Carried out for National Railway Administration 2015-
2016

e Cooperation with COWI who carried out standard «non-
priced» assessment of environmental impacts + standard
priced effects (investment costs etc.)
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Four concepts with building zone and impact zones

Tegnforklaring
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Methodological approach

Pricing of nature interventions related to potential new railway lines

Populations’ preferences count
- Want to include Total Economic Value (TEV) og changes to environmental impacts
- Assessment of future prices

Main Valuation method: Value Transfer
Use an Ecosystem Services Approach

Point of departure: COWI’s description and assessment of enwronmental impacts in
building and impact zones for: X
- Recreation

- Landscape - aesthetics

- Cultural heritage
- Nature and biodiversity
- Natural resources, like agricultural land and forests




Virkning Konsept Kommentar/forklaring
1.1 M.1 M.2 Y.2
Jordbruksareal 38- 17- 19- 31- | Itillegg til kostnader til grunnerverv som inngar i
50 26 31 37 investeringskostnad (som lgpemeterpris)
Rekreasjon 70- 70- 70- 11- | Antatt redusert verdi for neer-rekreasjon
140 140 140 22
Estetiske tjenester 0,5 0,5 0,6 1,2 I tillegg til estetiske tjenester knyttet til rekreasjon
(se raden over). Eventuell endring av estetiske
tienester for reisende (reiseopplevelser er ikke
med). Det er ikke regnet pa eventuelle
neerfgringseffekter for boliger fordi stay i
tettbygde strgk er inkludert som prissatt effekt
(kr/togkm).
Naturarv 16- 32- 32- 48- Reduserte naturarvverdier antas knyttet til
64 128 | 128 | 192 | pavirkning p& INON-omrader, utvalgte naturtyper
og verneomrader
Stedlig identitet, kulturarv 25- 17- 17- 3- Pavirkning er relativt lav pga. mye tunnel. Men
og -miljg 150 100 100 16 noen bymiljger i Skien og Porsgrunn far
naerfgringseffekter.
Raffe anslag for total 150- | 137- | 139- | 94-
naverdi av 405 | 395 | 400 | 268
samfunnsgkonomisk
kostnad av naturinngrep

\/

Estimates of present value of the costs to ES of nature interventions
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EXAMPLE: VALUATION OF WELFARE LOSS OF ACCIDENTIAL OIL SPILLS FROM MMENON
SHlPS ECONOMICS

Carried out for the Norwegian Coastal
Administration in order to calculate unit
prices for use in CBA Case studies in 5 local areas

Case North: Tromsg

Case Mid: Regrvik

Case West: Fedje

Case East: Hvaler
(Outer Oslo Fjord)

Case South: Kristiansand

41 (+0,0 hrs) Dir=49 Lat=N58 57' 49,53" Lon=E009 43' 12,05" Alt=807ft MSL WGS 1984

MENON ECONOMICS 20.09.2022 21



From natural science to changes people can un
effects that matter to them

Value of reduced
quantity and/or
quality of Ecosystem
Services

Damage to nature

22



MED NYE TILTAK

Skade pa sjofugl

~ —

for sel

Selbestanden er | god
fortatning

for fisk og annet liv
i havet

Beiteomrade for flere
bestander

Svaort viklig
friluftsomrade

Miljeskader i Oslofjordomradet med og uten nye tiltak

Liten miljoskade

Tilsvarer utslipp av
20 tonn diesel

200
dede sjofugl

Ubetydelig
pavirkning pa
sjofugibestandene

20
dode sel

Ubetydelig
pavirkning pa selbestanden

Ubetydelige
skader pa livet i sjoen

20 km
Kkystlinje forurenset

Omradet kan brukes som
normailt etter mindre enn
1ar

Vi skal bruke den samme tabellen i de neste spersmalene. Ta deg god tid til 3 se pa den.

UTEN NYE TILTAK

Middels miljoskade

Tilsvarer utslipp av
200 tonn bunkersolje

3000
dode sjofugl

Bestander av
vanlige og sarbare sjefugl
vil ta seg opp igjen elter
1ar

40
dede sel

Selbestlanden vil la seg
opp igjen etter
1ar

Liten
skade pa livet i sjoen

Trygt a spise fisk
og skalldyr etter
1ar

30 km
kystlinje forurenset

Omradet kan brukes som
normait etter
2ar

7000
dede sjofugl

Bestander av
vanlige og sarbare sjofugl
vil 1a seg opp igjen etter
2ar

80
doade sel

Selbeslanden vil 1a seg
opp igjen etter
2ar

Noe
skade pa livel i sjoen,
spesiell lokale bestander

Trygt a spise lisk
og skalidyr etter
1-2 ar

120 km
kystlinje forurenset

Na skal vi se hvor store skadene fra oljeutslipp kan bli. Skadeomfanget vil blant annet avhenge av hvor mye olje som slippes ut, samt vaer- og
stremforhold. Tabellen nedenfor viser dagens miljstilstand i Oslofjordomradet (i grent), og hvordan ekspertene mener miljeet vil ta skade av

oljeutslipp vist i stigende alvorlighetsgrad fra venstre til heyre (i gult. oransje og redt).

15 000
dode sjolugl
~ Bestander av
vanlige og sarbare sjofugl
vil ta seg opp igjen efter
3 ar

120
dode sel

Selbestanden vil la seg
5ar

Storre
skade pa livet i sjoen,
Trygt & spise fisk
1-2 ar

-~ 190 km
kystlinje forurenset

Omradet kan brukes som Omradel kan brukes som
normalt etter

normall etter
3ar

5 ar

23



Average Willingness-to-pay per household to avoid increasing levels of
loss/damage to ecosystem services for 5 regions

2500

2000

1500

1000

500

]

g e Nord (1)
e Midt (2)
s \est (3)
o Sor (4)
s (st (5)

T T T |
Liten skade Middels skade Stor skade Sveert stor skade

*Protest-Ofvet ikke og BV >5% av husholdningsinntekt tatt ut
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Why willingeness-to-pay (WTP)?

M Jeg er opptatt av a bevare naturen uavhengig
av min egen bruk

B Godt kystmiljg sker min opplevelsesverdi av
a ferdes ved kysten

M Jeg folte en forpliktelse til 3 betale fordialle
andre husstander ogsa skal bidra

B Min husstand er villig til 3 betale for alle
gode miljgformal

M Jeg oppga et belgp pa sterrelse med det min
husstand pleier a gi til veldedige formal

M Jeg oppga et positivt belgp fordi jeg ikke tror
belgpet blir krevd inn uansett

¥ Andre grunner, spesifiser:

m Usikker/ vet ikke

Jeg ervilligtil 3 betale fordi jeg har sympati
med de som bor nzert kysten

\/
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Example: Benefit cost analysis of establishing a new national park in
@stmarka, near Oslo

* The aim was to carry out a benefit cost analysis of establishing
a new national park in parts of @stmarka. M

ssssssssssssss

RAPPORT
OVERORDNET SAMFUNNS@KONOMISK VURDERING AV
A ETABLERE NASJONALPARK | DELER AV (DSTMAKA

L E
1

* The project valued (priced) several of the environmental impacts,

using the Ecosyste Services approach

* Used Value Transfer for estimating the values

Menon-publikasjon 80/2021

Av Kristin Magnussen, Vegard Gundersen, David N. Barton og Stale Navrud
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NEFITS AND COSTS
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Effect Present value (PV) Non-priced value assessment
Virkninger for skogbruket og | - 133 mill. kr

skogbruksnaringen

Virkninger for gvrig landbruk, inkludert beite 0
Virkninger knyttet til fjerning av eksisterende 0/-
infrastruktur

Virkninger knyttet til verneprosess, oppsyn | - 63 mill. kr

og forvaltning av verneomradet

Eventuelt kostnader til restaurering av -/?
skog/natur

Virkninger for hytteeiere 0/-

Virkninger for friluftslivsutgvere, inkludert

Scenario 1: 280 mill. - 1,4 mrd.kr

Scnario 1: ++

helse (fysisk og psykisk)
Scenario 2: 440 mill. - 3,8 mrd.kr Scenario 2: +++
Virkninger knyttet til naturmangfold og | lllustrasjon av nedre anslag for verdsetting: | ++++
naturverdier (lkke-bruksverdi) 350 mill.kr
Virkninger knyttet til ivaretagelse av andre +
gkosystemtjenester
Virkninger knyttet til gkt stedsidentitet +/++
Virkninger knyttet til ivaretagelse av +/++
kulturminner og -miljger
Samlet samfunnsgkonomisk vurdering NV Nytte: Ikke-bruksverdi 350 mill. kr + | Overveiende netto positive ikke-prissatte
bruksverdi  friluftsliv 280 mill. kr (men | virkninger

CONOMICS

muligens 3,8 mrd. kr )
NV Kostnad: 196 mill. kr
Netto NV>>0

20.09.2022
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Norwegian values per recreation da

* Walks in forest and outfield

oca. 100 NOK/day (estimate in
Magnussen & Lindhjem
2014;based on value transfer)

o Ca. 100-500 NOK/day (based
on time value studies in Barton
et al.)

* Angling: ca. 70-500
NOK/day, depending on fish
species and other attributes
of fishing

Verdsettingsmetode

. Transportkostnadsmetoden 231- 318
E/I%I(()Zi?;sr%l?/i%?) Betinget Verdsetting 218 - 313
Laks og sjggarret
Audna Transportkostnadsmetoden 358 - 406
(Vest-Agder, 1988) Betinget Verdsetting 156 - 459
Laks og sjggarret
Lauvvann Transportkostnadsmetoden 198 -253
(Vest-Agder, 1989) Betinget Verdsetting 127 -172
drret (liten innsjg)

Gjerstadskogvannene Transportkostnadsmetoden 143 - 160
(Aust-Agder, 1989) Betinget Verdsetting 72 - 109
@rret (smainnsjger)

Vegar (stor innsjg) Transportkostnadsmetoden 283 - 339
(Aust-Agder, 1991) Betinget Verdsetting 124
drret, abbor, ragye, krakle,

al

Storelva Transportkostnadsmetoden 110
(Aust-Agder, 1991) Betinget Verdsetting 68

Laks, sjgarret

MENON ECONOMICS

20.09.2022
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Value per recreation day for recreation activities (2016 USD) (American

database)
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BCA (investment analysis):

1.

WHY value? Pricing of the affected ecosystem services
seems to be the only way if we want these effects to be
included fully in the investment analysis.

However, it may also be important to visualise the
environmental effects in other than monetary units. We
(still) need Environmental Impact Assessment.

Note NOU 2013:10’s recommendation about which effects
can be treated as «other priced effects», and when we
need other criteria for decision making.

WHAT should be valued? The ecosystem services approach
has proven useful in “translating” environmental effects
into welfare economic effects which can be included in
BCA.

HOW value? Through long time developed methods in
environmental economics for pricing of ecosystem
services, primary valuation methods and value transfer.

These estimates don’t come by themselves. We need to
prioritise studies in order to estimate these values

Summing up on the need for valuation of environmental impacts to include in

MENON ECONOMICS 20.09.2022
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Why ecosystem service valuation matters
§

Net value loss
- £18,990 million per annum .
relative to the current baseline §

World
Markets
Scenario

(- e
Change in agricultural Change in GHG emission Change in recreation value c";::'ug:s'("f;‘;g:’s'egl’lzf;/sp?ce Biodiversityindex:
values (FGM £/ha/yr) values (£/hafyr) (£'000/5km cell/yr) B Loss>-£2000 v Change in general
- oss 5200 - <60 Liea 4000 B Loss-£2000t0-£900 bird diversity (%)
s .20 - 40 to -60 Loss 5001000 [ Loss-£300t0-£400 l -15%
o 20 to -40 "'L:: s0-160 | Loss-£400t0-£50 =
. Galn <58 0t0-20 Loss 10 - Gain 10 Loss-£50 to Gain £50 0%
::::m - w20 B Qoo 10-100 Gain £50t0 £100 —
0 20to 40 QGain 690 1000 || Gain£100t0£200
W 40to 60 Gain >1000 I Gain£200t0£400 5%
- =60 M Gain>£400

Net value gain
+£17,920 million per annum
relative to the current baseline

Nature
at Work
Scenario

Source: UK NEA
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