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Overview

Contingent valuation of household
willingness to pay to remove dietary health
advisories around the Grenlandsfjords

Challenges to willingness to pay as a
measure of benefits of sediment remediation
measures



Grenland fjords

Source: http://www.miljostatus.no/templates/pagewide 2795.aspx

SedFlex model areas and
compartments by depth (Grenland fjords)
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Willingness to pay for reducing time to
removal of seafood consumption advisories
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Source: adapted from Magnussen et al. 2006



Willingness to pay for reducing time to
removal of seafood consumption advisories
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Description of advisories (2005)
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KORT 2
Kostholdsrad og omsettingsforbud MED OG UTEN tiltakspakke
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Sampling: "grunnkretser”
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| Noklegard
Samplesize Total Representative

Municipality (households) householdsin sampling
sample municipality
Skien 137 22 338 Yes
Porsgrunn 88 14710 Yes
Bamble 31 5 668 Yes
Sauherad 16 1837 No
Nome 28 2 965 No
Larvik 64 17 672 No
Total 364




Willingness to pay question

Ellicitation using Payment Card:

e "What is the most Annual | Monthly | Would your
your household amount | amount | 19430
would be willing to ‘Yes /No
pay during the next :-1- = Zﬂq
10 years in the form oy %
of a county tax / ker. 900 78

. . . kr. 1200 100
municipal fee, in kr. 1500 125
order to implement }21:,3.333 ;g;
the remediation K. 4000 333

. kr. 5000 417
measures and ob_taln e o0
the effects described K. 7000 583
k. 8000 667
on the cards shown e 5
previously?” kr. 10 000 833
kr. 11 000 917
kr. 12 000 1000
mer enn kr.
12000

1 USD = 6,4 NOK (2005)



KORT 3.1 MULIGE D EPONIER FOR FORURENSET MUDDER
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Follow-up
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remediation
methodologies

scenarios

» 1 A A - 4
KORT 3.2 DEPONIFOR FORURENSET MUDDER PA LANG@YA
P Hpletadmoen | By Ry 3 Fiemtmas vk [ ey
’ ] 2 Santle, Sy shog
Sor ’ d o i Fdrivasttyy " Regvoll i
e Sboum el Driarady ""W*'U - Hot Vi dee
» FRE e fapaesa
inpiana —ron " Al EReng dzen e { LT =
P S, . S j Kresbps
Mpdacves o winn  eda e Tom Yoou = - Tacarme
e T Dwrens Tlianss Vi e
Stntaen i Moss Tenmrws
Viler
Masear . Fimes sy “ SOy wEer) Svinnca
e - wm b
! Sauherad a3 ok Vieedasg  wWille . e o Moss Osliold
L.:u.mrn U erowgns K Ssamsaz  Fon i Hoen. & o
havgen H— , s Ramnes Shoppum %, em
Gra o srtatn Dl Lasam! e r——L Boirn Bastop W Fvaon
o v [e——
atedves ! e e Agdriasd W Ryge | eaed o L
Stjan Rames - A fidte o
Yo Sklen 2 e Seves L ke .
_ - Sagen-
. Wb, Grduton AN & < fangen - Sanpsborg
] b Teavivl Arnaciel . . Sposlen B ——t
A [T o N Tonsberg -
Acvrb Nols von" et o v . Yuman Jam Kanms apes W vk e
be & o o) [Ty m ©Engusex  Orsop” ™ 5T
. o o o
L Help weora a.. " l:‘\.r:: W keanpen e B Koty L] S ks
e Vasiss _ - - Voornc
nle » e Scen . : o)W Sloike YW :.‘:':: = Gt 2
Mawian " Moy s Hevk g, . L
. e ) Afhasn fow A b - Cea (it
e < v, iy BT B g NIRRTy " Oyenkien” T
e rioilhdotden Kribhavoy
et Sandeford W n Fer
e Lanvik [erress Tiome = *
(o prip s = Thenw . v
- [Te—y R e = wege Hvalor
N N Vg | y AL e L V-ﬂw:_ Towdhadk
- Teag L Sty 125&m 7w
| v | S Lasvik Torsntnh Vratams Porid “.. Tl
ware
PN e iR~ e )
& vy Bambio " o * »
Al . otaas T 3 . . Torbyormijm: ?‘ Hortol
¢ wm m e - ey Staverrmodaen fyr ot !
[rer— 5 Wk afon Semegs t i
Oyyares e e gy an
Varign an *llall-l-'..




Willingness to pay for sediment
remediation

Sub-sample Mean (kr./yr.) 5% 95% N
municipalities over 10 years

Porsgrunn 1592 1282 1941 66
Skien 1520 1294 1819 106
Bamble 1134 822 1553 20
Neighbouring 1507 1320 1703 192
municipalities

Upstream (Nome 1078 805 1519 33
& Sauherad)

Next fjord 977 764 1220 42
(Larvik)

1 USD = 6,4 NOK (2005)

Source: Navrud and Barton (2006)




Comparison with other willingness to

pay studies
Willingness to pay (2005 kr.)
Bergland 767 +/-270 Depending on
and 043 +/-277 sample and type
Magnussen of question
(1996)
This study |1507 +/-186 Mean of "small”
(2005) and "large’
remediation
scenario




Issues in valuing benefits of
sediment remediation

Issue 1: Aggregating benefits
Population affected, use and non-use values

Issue 2: WTP: Economic preferences or attitudes?



Issue 1. Aggregating benefits

Area M ean Total Annual
willingnessto | households benefits
pay In (2005-kr)
(kr/hhyr) municipality
Neighbouring 1507 42.610 64.213.270

municipalities
(Skien, Porsgrunn,

Bamble)
Inland municipalities 1078 30.186 34.540.508
(Dvrig Telemark)
Larvik 977 17.672 17.265.544
Total 114.019.322

Exclude?: 25,8% protest responses

Source: Navrud and Barton (2006)



Issue 1: Aggregating benefits
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Municipality D

Area of impact of
N remediation measures?
N

\\Municipality C

Municipality B

A e e e e L
-—
R —

Fjord municipalities |Other municipalities
Yes No Yes No
Household negatively affected by advisories 18 % 81% 2% 97 %
Will use fjord more after removal of advisories| 34 % 66 % 11 % 89 %
Yes No
Uses Grenland fjords currently for recreation 80 % 20 %
Fishes in Grenland fjords 30 % 70 %




Issue 2. Lacking sensitivity to scope of

Improvements

Source: Navrud
and Barton (2006)

Submplg_ L ar ge programme of measures Small programme of measures
Municipalities Removal of advisories by 2015 Removal of advisories by 2035
Mean 5% 95% N M ean 5% 95% N
(kr/hh yr) (kr/hh yr)

Porsgrunn, Skien, 1414 1212 1668 o7} 1593 1331 1915 98
Bamble
Whole sample 1330 1163 1542 134 1424 1209 1677 133
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Issue 2: Attitudes towards

remediation measures
Capping is greatly preferred

Prefered remediation measures Freq. Percent

Dredging & shoreline disposal Gunnekleivfjord 42 11.54
Dredging & deep water disposal in Frierfjord 11 3.02
Dredging & transportation to Langgya facility 49 13.46
Capping 155 42.58
Combination of measures 15 4.12
Natural recovery 34 9.34
Others 7 1.92
Don’t know 51 14.01
Total 100.00




Issue 2: Willingnhess to pay as an
attitude ; ranking

WTP follow-up question:

Subsample Prefer s sediment capping Prefer to let sedimentsrecover
location naturally
Mean 5% 95% N Mean 5% 95% N
(kr/ hhyr) (kr/ hh yr)
Ford Municipalities: 1777 1490 2097 84 361 115 713 13
Porsgrunn, Skien,
Bamble
Economist:

=WTP for non-personal / public benefit of remediation (altruism)

Cognitive psychologist:
— dollar measures are a special case of attitude measures

—=WTP expresses a positive attitude towards the removal of advisories;
"natural recovery” when seen as a "measure” may ellicit WTP>0



Issue 2: Self-reported WTP motivations

Sign and

How much did you think of these reasons when stating WTP
your WTP? correlation
Information about contamination status +++
Approximately what | pay for other good causes ---
Desire to protect environment in general 0
What we can afford 0
Comparison with what we currently pay in taxes/fees - -
Our household current use of the Grenland fjords 0
Conservation of Grenland fjords for future generations 0
Possibility of own future use of Grenland fjords 0

Fair distribution of payment -
Increase in value of property when advisories are removed + + +
Grenland's environmental reputation 0



Issue 2: Observed predictors of willingness to pay

Explanatory variable Sign and Variable
significance | Type
Good knowledge of toxin problemsin Grenlandfjords positive Knowledge | ess
Considered remediation method when answering WTP positive Knowledge stable
L ess public money to roads and bridges positive Attitude
Utility for current and future generations of remediation positive Attitude
Prefers capping positive Attitude
Prefers natural remediation negative Attitude
Environmentally concerned positive Attitude
Grenland fjords attractive for recreation positive Attitude
Good alternative sites to Grenland fjords negative Attitude
Use Grenlandsfjords more if advisories removed positive Attitude
Practiced water sports last 12 months positive Use
Used cabin near Grenland fjords last 12 months positive Use
Number of fishing daystotal last 12 months positive Use More
Share of fresh fish eaten last 12 months positive Use stable
Household income positive Characteristic

variables with 5% significance for WTP shown ; 1% significance in bold

Source: adapted from Navrud and Barton (2006)



Mixed conclusions

e Uncertainty in aggregation greater
than in valuation

* WTP not sensitive to scope
« WTP (somewhat) sensitive to distance

« WTP correlated with
- attitudes
- economic motives
- Information on environmental
quality

e Current and potential use levels
sensitive to distance
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