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Norwegian Government Manuals for CBA
Å Norwegian Ministry of Finance (2018): Guidelines to CBA of public projects)

Å Veilederi samfunnsøkonomiskeanalyser 
https://dfo.no/fagomrader/utredning/samfunnsokonomiske-analyser

RundskrivR-109/21 ςCBA principles and requirements
https://www.regjeringen.no/globalassets/upload/fin/vedlegg/okstyring/rundskriv/faste/r_109_2021.pdf

Å ValuingEcosystem Services  NOU (2013: 10: s18): Naturen Goder ςOm verdien av 

Økosystemtjenester.: «Det bør beregnes økonomiske verdianslag for flere økosystemtjenester 
enn i dag, slik at verdien av disse tjenestene skal kunne inkluderes og tas med i vurderinger på lik 
ƭƛƴƧŜ ƳŜŘ ŀƴŘǊŜ ǄƪƻƴƻƳƛǎƪŜ ǾŜǊŘƛŜǊΦέ

http://www.regjeringen.no/nb/dep/kld/dok/nou-er/2013/nou-2013-10.html?id=734440

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

- National Public Roads Administration (2018/ 2021):  

Konsekvensanalyser-HåndbokV712 (Combo CBA and EIA)  

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

- National Coastal Administration (Kystverket) 
https://www.kystverket.no/contentassets/6453ebf35c4947f2a9dbe0a1843c84b8/veileder-i-
samfunnsokonomisk-analyse.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 wilderness ĄOverdevelopment

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 area. (www.miljo.no)

http://www.miljo.no/


Social Costs of Energy

Energy investment decision should be subjected to 

Cost-Benefit Analysis (CBA); considering both 

private costs and external costs (environmental costs)

Cs = Cp + Ce

Social Costs = Private Costs + External Costs

ÅExternal Costs of productionand distributionof energy:   

ÁLocal air pollution; impacts on public health, ecosystem services, 
agricultural production, corrosion of buildings/ cultural heritage

ÁGreenhouse gas emissions

ÁImpacts on biodiversity (e.g. HydroĄ fish, Wind Ąbirds) 
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

http://www.externe.info/


Classification of Environmental Valuation Techniques
___________________________________________________________________________

Methods based on individual preferences

Indirect Direct

Revealed 

Preferences 

(RP)

Household Production 

Function (HPF) Approach:

- Travel Cost  (TC)

- Averting Costs (AC)

Hedonic Price (HP) 

analysis

Simulated markets

Market prices 

Replacement Costs 

(RC)

Stated 

Preferences

(SP)

Choice Experiments 

(CE)

Contingent Valuation 

(CV)



External costs of Energy (ExternE)   
eurocents pr  kwt  www.externe.info

http://www.externe.info/


ÅHedonicWageanalysisis used to calculatethe
Value of a Statistical Life (VSL)

ÅWorkersdemanda wagepremiumto takeon riskierjobs
Wagei = f (Ai, Bi, Ci, Ri) 

where
Ri = Risk of fatal accident(e.gx deathsin 100.000) for job i

ÅExtensivedata neededon all factorsaffectingwage, assumethat
workershave full informationaboutR and other factorswhenthey
choosejobs, perfectlyfunctioninglabourmarketetc. Not 
representative for the overall population(i.e. onlyworkersΩ 
preferences(not students, retired people, unemployedetc).

Mortality
Value of a Statistical Life (VSL)

i) HedonicWage



Value of a Statistical Life (VSL)
ii) Contingent Valuation

Contingent Valuation (CV):
Ask peopleËs 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

Ą Annual risk reduction = 1:10.000

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



Sannsynligheten for å dø = 10 til 1000 i løpet av de neste 10 årene  

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

 



Sannsynlighet for å dø ï Utgangspunkt: 10 av 1000 

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

 



Sannsynlighet for å dø på grunn av trafikkulykkerï Utgangspunkt: 10 av 1000 

Redusert sannsynlighet for å dø på grunn av tiltak mot trafikkulykker  

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

 



How to calculate VSL from WTP  results 
in Contingent Valuation

WTP = 300 $/person/yearfor annualrisk reduction1: 10,000

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

VSL Norway basedon national CV and CE Survey:

Adults = 35 mill. 2022-NOK / Children(2 x)=  70 mill

OECD Meta analysisof existingCV studies of VSL: 

VSL = US $ 2,4 million global median 



OECD Website for data and reports:

www.oecd.org/env/policies/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.

Global Meta analysis of Stated Preference Studies of VSL



Fjord landscape with overhead

transmission line 



ECOSYSTEM SERVICES:
Classification

ÅSUPPORTIVE ECOSYSTEM SERVICES are thosethat arenecessaryfor the production of all 
other ecosystemservices, suchas photosynthesisand nutrient cycling

ÅREGULATING ECOSYSTEM SERVICESare the benefitspeopleobtain from the regulationof 
ecosystemprocesses, including, carbonsequestration, regulationof floods, water 
purification

ÅPROVISIONING ECOSYSTEM SERVICESare the productspeopleobtain from ecosystems
suchas timber, fish, wildlife, geneticresourcesetc.

ÅCULTURAL ECOSYSTEM SERVICES are the nonmaterial benefitspeopleobtain from 
ecosystemssuchas recreationaland  aestheticservices; non-usevalues(existenceand 
bequestvalues)

17



Willingness-to-pay (WTP) for a public good

How much of their income (Y) are people willing to 
give up/willing to pay (WTP) (and thus reduce 
their consumption of private goods at prices p) in 
order to acheive a marginal improvement in the  
quality/quantity of a public good (e.g. ecosystem 
services like landscape aesthetics) from Q0 to Q1 

and stay at the same,initial utility level U0 

U (p, Q0, Y)  = U(p, Q1,Y - WTP) = U0



ÅHouseholdsô  WTP  is termed Total EconomicValue (TEV)

TEV canbe dividedinto two mainparts dependingonwhat

motivatestheirWTP:

1) Use Value

- Direct Use Value- Consumptiveuse(e.g. recreationaland 
commercialfishing, hunting) and non-consumptive(whale
wathcing, nature photography, aestheticbeautyof landscapes)

- IndirectUseValue (Regulatingservices); 

e.g. carbonsequestration, pollination

- Option value(i.e. payto have an optionto useit in thefuture)

2) Non-Use Value

- Existenceand Bequestvalues(i.e. preserving theexistenceof 
theresourcefor thecurrentand futuregenerations) 



Transferring and Aggregating 
Environmental Costs and Benefits

ÅbǳƳōŜǊ ƻŦ έŀŦŦŜŎǘŜŘέ ƘƻǳǎŜƘƻƭŘǎ όbύ ƛƳǇƻǊǘŀƴǘ ŦƻǊ ƴƻƴ-
use values of landscape like the Hardanger Fjord 

ÅTotal WTP = Mean WTP/household x N

ÅHow to determine N ? 

Å Local, regional, national or global good

ïLocal/regional recreational area vs. National Park vs. 
World Heritage Sites

ÅDistance decay in WTP ?

ÅValue transfer techniques (in space and over time) 

Unit values vs. Benefit Functions vs. Meta Analysis



Landscape aesthetic impacts of electric transmission lines
Case: Sima-Samnanger / Hardanger fjord



Electricity Main 

Grid System  in 

Norway



What is the valueof avoidinglandscape aestethic
impactsfrom highvoltagetransmissionlines (HVTL)? 

Å Sjøkabelutvalg IV «Economicimpactsof submarine cables» (2010): 
Additional costof  submarine cable= ca. 3.400 mill NOK

Å If the affectedlandscape is a national publicgood: 
90 NOK/household/year in 35 years

Å If the affectedlandscape is a regional publicgood(i.e. only households in the county
Hordaland are«affected», i.e., they gainutiliity from avoidingnegative landscape impacts): 
1000 NOK/household/year in 35 years

Are the socialbenefitsof avoidingthe landscape aestethicimpactsof HVTL larger
than theseadditional costsof the submarine cable? 

National ContingentValuationsurvey (Magnussen, Navrud & San Martin 2009) of a 
representative sample (1000 households) of the nationalpopulationof a newhypothetical
transmissionline betweenEasternand Western Norway indicatesclearly«Yes» if all 
Norwegian households areaffected, and «break even» if onlyhouseholds in the countyare
assumedto be «affected».  



Overhead and underground transmission lines







Contingent Valuation ïExternal costs of hydropower development in Voss/Vaksdal

Navrud (2003)








