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Norwegian Government Manuals for CBA

A Norwegian Ministry of Finance (2018): Guidelines to CBA of public projects

A Veilederi samfunnsgkonomiskanalyser
https://dfo.no/fagomrader/utredning/samfunnsokonomiskanalyser

RundskrivR-109/21 ¢ CBA principles and requirements
https://www.regjeringen.no/globalassets/upload/fin/vedlegg/okstyring/rundskriv/faste/r 109 2021.pdf

A ValuingEcosystem Servicesou (2013: 10: s18): Naturen Godgdm verdien av
@kosystemtjenester.: «Det bgr beregnes gkonomiske verdianslag for flere gkosystemtjenester
enn i dag, slik at verdien av disse tjenestene skal kunne inkluderes og tas med i vurderinger pé
fAy2S YSR IYRNB DA 2y2YAal1S OSNRA SNIMDE
http://www.regjeringen.no/nb/dep/kld/dok/nou-er/2013/nou-2013-10.html?id=734440

A Sectoral guidelines to CBA in transport, energy and environment
(Environmental and public health valuation studies performed regularly to provide
generalizable unit values for transport;-adc for energy and environment; sectors
but research projects

- National Public Roads Administration (2018/ 2021):
Konsekvensanalysedandbokv712 (Combo CBA and EIA)

https://www.vegvesen.no/Fag/Veg+og+gate/Planlegging/Grunnlagsdata/Konsekvensanalyser

- National Coastal AdministratioKystverke}
https://www.kystverket.no/contentassets/6453ebf35c4947f2a9dbe0al1843c84b8/veileder
samfunnsokonomistknalyse.pdf/download



https://dfo.no/fagomrader/utredning/samfunnsokonomiske-analyser
https://www.regjeringen.no/globalassets/upload/fin/vedlegg/okstyring/rundskriv/faste/r_109_2021.pdf
http://www.regjeringen.no/nb/dep/kld/dok/nou-er/2013/nou-2013-10.html?id=734440
https://www.vegvesen.no/Fag/Veg+og+gate/Planlegging/Grunnlagsdata/Konsekvensanalyser
https://www.kystverket.no/contentassets/6453ebf35c4947f2a9dbe0a1843c84b8/veileder-i-samfunnsokonomisk-analyse.pdf/download

SHARP DECLINE IN WILDERNESS AREAS IN NORWAY
Zero price of wildernes#, Overdevelopment

Wilderness areas in Norway, defined as areas more than 5 km from
heavy technical installations (like buildings, power lines and roads), have been

reduced from 48 to 11.5 % of the total land areaw{xr.milj0.no)
Villmarkspregede omrader i Norge
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Kilda: Eart 1900 og 1940 Bruwn Maane HOU-1898613%  Kilde: Kart 19388 aag 2018 Miliadirektoratet miliastatue, nas


http://www.miljo.no/

Soclal Costs of Energy

Energy investment decision should be subjected to
CostBenefit Analysis (CBA); considering both
private costs and external costs (environmental costs)
C=6+G
Social Costs = Private Costs + External Costs

A External Costs giroductionanddistributionof energy:

A Local air pollution; impacts goublic health ecosystem services,
agricultural production, corrosion of buildings/ cultural heritage

A Greenhouse gas emissions

A Impacts on biodiversity (e.g. Hydyofish, WindA birds)
Landscape aesthetic impacts (e.g., reduced flow in rivers and
water falls, tall wind turbines, electric transmission lines)



Damage Function
Approach to
valuing impacts

from air pollution

Source

EU project series: External
effects of energy (ExternE)
www.externe.info

SOURCE
(specification of site and technology)

=>emission
(e.g., kg/yr of particulates)

|

DISPERSION
(e.g. atmosphenic dispersion model)

—>increase in concentration

at receptor sites
(e.g., pzin? of particulates
in all affected regions)

¥

DOSE-RESPONSE FUNCTION

(or concentration-response function)

=>impact
(e.g., cases of asthma due to ambient
concentration of particulates)

!

MONETARY VALUATION

(e.g., cost of asthma)
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http://www.externe.info/

Classification of Environmental Valuation Technigues

Methods based on individual preferences

Indirect Direct
Revealed Household Production
Preferences Function (HPF) Approach: | Simulated markets
(RP) - Travel Cost (TC)
- Averting Costs (AC) Market prices
Hedonic Price (HP) Replacement Costs
analysis (RC)
Stated
Preferences Choice Experiments Contingent Valuation
(SP) (CE) (CV)




External costs of Energy (Externk)

eurocents pr kwtwww.externe.info

Coal &

Count lignite Peat Qil Gas Nuclear Biomass Hydro PV  Wind
AUT 1-3 2-3 0.1

BE 4-15 1-2 0.5

DE a-b 28 1-2 0.2 3 0.6 0.05
DK 4-7 2-3 1 0.1
ES 2-8 1-2 3-a* 0.2
Fl 24 2-5 1

FR 7-10 811 24 0.3 1 1

GR 5-8 35 1 0-0.8 1 0.25
IE 6-8 3-4

IT 3B 2-3 0.3

ML 34 1-2 0.7 05

NO 1-2 02 0.2 0-0.25
PT 4-7 1-2 1-2 0.03

SE 24 0.3 0-0.7

UK 4-7 35 1-2 0.25 1 0.15

* . hiomass co-fired with lignites
** sub-total of quantifiable externalities
(such as global waming, public health, occupational health, material damage)



http://www.externe.info/

Mortality

Value of a Statistical Life (VSL)
1) HedonicWage

A HedonicWageanalysiss used tocalculatethe
Value of a Statistical Life (VSL)

A Workersdemandawagepremiumto take on riskierjobs
Wageg=1(A B, G R)

where
R = Risk of fatadiccident(e.gx deathsin 100.000) fofob i

A Extensivedataneededon all factorsaffectingwage assumethat
workershave fullinformationaboutR andother factorswhenthey
choosgobs, perfectlyfunctioninglabourmarketetc. Not
representative fothé overallpopulation(i.e.only workers
preferenceqnot students retired people unemployedetc).



Value of a Statistical Life (VBL
) Contingent Valuation

Contingent Valuation (CV):

Ask peopleks Willingness-To-Pay (WTP) for a
program/project that reduce the risk of dying
prematurely from e.g.10:1.000 to 9:1.000 over a

10 year period
A Annual risk reduction = 1:10.000

lllustrate by saying: In a town of 10.000 1 pe less
will die prematurely; and show risk diagram (see
next slide)



Sannsynligheten for a dg = 10 til 1000 i Igpet av de neste 10 arene




Sannsynlighet for a dg i Utgangspunkt: 10 av 1000




Sannsynlighet for & dg pa grunn av trafikkulykkeri Utgangspunkt: 10 av 1000

Redusert sannsynlighet for & dg pa grunn av tiltak mot trafikkulykker




How to calculate VSL from WTP results
In Contingent Valuation
WTP = 300 $/persogearfor annualriskreductionl: 10,000

For every 10,000 people, one death would be prevented
this risk reduction. Summing the individual WTP values o
$300 over 10,000 people gives the number referred to as
Value of Statistical Life (VSEUS $ 3 million

VSL Norwayasedon national CV and CE Survey:
Adults = 35 mill. 20220K /Children(2 x)= 70mill
OECD Metanalysigf existingCV studies of VSL.
VSL = US $ 2,4 million global median



Global Meta analysis of Stated Preference Studies of VSL

Lindhjem, Navrud, Braathen and Biausque (2011)
Valuing lives saved from environment, transport and health
policies. A meta analysis. Risk Analysis 31 (9); 1381-1407.

OECD (2012): Mortality Risk Valuation in Environment,
Health and Transport Policies. OECD Publishing, Paris.

OECD Website for data and reports:
www.oecd.org/env/policies/vsl




Fjord landscape with overhead
transmission line

JORDLANDSKAP -Med luftledning




ECOSYSTEM SERVICES:

Classification

ASUPPORTIVE ECOSYSTEM SER¥d@BSe that are necessaryor the production of all
other ecosystemservices suchasphotosynthesisand nutrient cycling

AREGULATING ECOSYSTEM SER¥@iEDenefits people obtain from the regulation of
ecosystemprocessesincluding, , requlationof floods, water
purification

APROVISIONING ECOSYSTEM SER#ieroductspeople obtain from ecosystems
suchas , fish, wildlife, geneticresourcesetc.

ACULTURAL ECOSYSTEM SER¥éGReSnonmaterial benefits people obtain from
ecosystemsuchas (existenceand
bequestvalues

17



Willingnessto-pay (WTP) for a public good

How much of their income (Y) are people willing
give up/willing to pay (WTP) (and thus reduce
their consumption of private goods at pricpsin
order to acheive a marginal improvement in the
guality/quantity of a public good (e.g. ecosystem
services like landscape aesthetics) froftdQ!
and stay at thesame,initial utility level

Up &Y =W, QLY-WTP) =¥




AHousehol dgedmed &l EconomisValue (TEV)
TEV canbedividedinto two mainpartsdependingpn what
motivatesheirWTP:

1) Use Value

- Direct Use Value Consumptivause(e.g.recreationahnd
commerciafishing, hunting and norconsumptivgwhale
wathcing naturephotographyaesthetideautyof landscapes)

- IndirectUseValue Reqgulatingservices)
e.g.carbonsequestratiorpollination
- Optionvalue(i.e. payto have armptionto useit in thefuture)

2) Non-Use Value

- ExistenceandBequestvalues(i.e. preservinghe existenceof
theresourcdor the currentandfuture generationg



Transferring and Aggregating
Environmental Costs and Benefits

Pal o Vd Pa o

AbdzYo SN 2F €I FTTSOUSRE K2«
use values of landscape like the Hardanger Fjord

A Total WTP = Mean WTP/househol x
A How to determine N ?
A Local, regional, national or global good

I Local/regional recreational area vs. National Park
World Heritage Sites

A Distance decay in WTP ?
A Value transfer techniques (in space and over time)
Unit values vs. Benefit Functions vs. Meta Analysis




Landscape aesthetic impacts of electric transmission lines
Case: Sim&amnanger / Hardanger fjord
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What is the value of avoidinglandscapeaestethic
Impactsfrom high voltagetransmissionlines (HVTL)?

\ Sjokabelutvalg IV Economidmpactsof submarinecables> (2010):
Additional costof submarinecable= ca. 3.400nill NOK

\ If the affectedlandscape is aational public good:
90 NOK/householdyearin 35years

\ If the affectedlandscape is eegional public good (i.e.only households irthe county
Hordalandare «affected», i.e.,they gainutiliity from avoidingnegative landscapenpacts:

1000 NOK/householdyearin 35years

Are the socialbenefits of avoidingthe landscapeaestethicimpactsof HVTUarger
than theseadditional costsof the submarinecablée?

NationalContingentValuationsurvey (Magnussen, Navrud & San Martin 2009) of a
representative sample (1000 households}tod national populationof anew hypothetical
transmissionine betweenEasternand Western Norwayndicatesclearly«Yes if all
Norwegian householdare affected and «brealeven if only households irthe countyare

assumedo be «affected.



Overhead and underground transmission lines

Sentralnett Snitthayde
- illustrert i skogsterreng 2530 m

420 kV luftledning. Byggeforbudsbelte/ryddebelte ca 40 m 420 kV kabel. Byggeforbudsbelte ca 30 m

Lokalt distribusjonsnett

- llustrert i skogsterreng

~

Snittheyde
7-12m

£

; 22 kV kabel. Tilkomst ma vaere mulig.
22 kV luftledning. Byggeforbudsbelte ca 23 m Ingen krav til byggeforbudsbelte









Contingent Valuation i External costs of hydropower development in Voss/Vaksdal
Navrud (2003)
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