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Chapterr 6

Thee Schiphol Experiment:1
Well-Beingg Evaluation and Conjoint Measurement

'The'The discussion about noise nuisance, or the expansion of Schiphol in
general,general, has resulted in an enormous and for most common people not
understandableunderstandable pile of reports: 'If you cannot convince them, conf
them'."them'." (Keur, 1996)
Amsterdamm Schiphol Airport (Schiphol for short) is the Dutch national airport. It is
situatedd in the densely populated area surrounding Amsterdam. For most of this
decadee Schiphol has been one of the fastest growing airports in Europe. Currently, it is
thee fourth largest European airport in terms of the number of passengers (34.4 million in
1998),, and the third largest in terms of cargo volume (1.2 million tons) it handles
(Amsterdamm Airport Schiphol, 1998a, p. 23). The Dutch government has chosen to
alloww and support this growth of Schiphol to make it one of the mainports of Europe. For
instance,, in December 1998 it was decided that Schiphol is allowed to grow to between
520,0000 and 600,000 airtransport movements, instead of the 400,000 that were agreed
uponn earlier (Volkskrant, 19/12/1998).

6.11

Introduction

Suchh a mainport position would entail large economic benefits for the Netherlands.
Thesee benefits relate primarily to employment, and to the accessibility and the opening
upp of the Randstad area (the three western provinces) for business. However, the
growthh of air traffic has also resulted in some (environmental) problems, like for
instancee noise and stench nuisance, external safety risks, the pollution of air, soil and
water,, the use of exhaustible resources, health effects and the use of scarce space.
Althoughh the Dutch government has decided in favour of a growth scenario for
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Schiphol,, this growth is limited by several environmental standards. In the political
arena,, the problem of aircraft noise in the wide vicinity of Schiphol has become the
mostt pressing of these problems.2
Itt has now come to the point that the noise capacity is setting the limits for the growth
off aviation at Schiphol. As was mentioned in the quote at the outset of this chapter,
thee Schiphol discussion has resulted in an enormous pile of rather specialistic reports
thatt are hard to comprehend for anyone who is not an expert in aircraft noise.
Sometimes,, the discussion is more about the assumptions underlying the various
measurementss or calculations of noise levels than about the actual expansion of
Schiphol.3 3
Thee Schiphol study discussed in this chapter has two aims:
1.. to estimate the monetary value of aircraft noise nuisance in the surroundings of
Schiphol; ;
2.. to empirically test the valuation methods that could serve as alternatives to the
contingentt valuation method.
Threee different valuation methods are put into practice: the monetary values related
too changes in welfare (the satisfaction with one's financial situation) caused by
changess in noise levels are measured with the conjoint measurement method and
withh the welfare evaluation method, and the monetary values related to changes in
well-beingwell-being (the satisfaction with one's life as a whole) are measured with the wellbeingg evaluation method. These three methods are described in chapter 4.
Inn this particular study, the results of the welfare evaluation method are not always
plausible,, and/or the effects of noise nuisance fall short in terms of significance.
Therefore,, the results of the welfare evaluation method are not included in the main
textt of this chapter, but are presented in appendix A at the end of this chapter. This
doess not mean, however, that the welfare evaluation method could not be useful in
otherr valuation studies. After all, the welfare evaluation method has shown to be of
greatt empirical relevance in many other studies.4

6.22

The Measurement of Aircraft Noise

Beforee moving on to the actual monetary valuation study, it is important to define the
goodd under valuation: aircraft noise nuisance in the surroundings of Schiphol. An
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importantt question is how to measure the level of noise nuisance in an objective way.
Att first sight, this seems to be impossible since the extent to which noise is experienced
ass a disturbance varies from person to person and can even vary considerably from
onee time to another to the same person. Moreover, the extent of disturbance is
influencedd by any number of variables, including the time of day, mood, personal
health,, and the activity in which one is involved. Nevertheless, in the sixties an
'objective'' measure of aircraft noise nuisance was developed for the Netherlands by the
Kostenn Committee, named after the chairman, the late professor Kosten.
Thee Kosten method was developed on the basis of evaluation methods for aircraft
noisee proposed abroad (mainly in the US, the UK and Germany). In 1963, the Kosten
Committeee used surveys to determine whether these foreign methods produced reliable
indicatorss of perceived noise nuisance in the Netherlands. It was concluded that the
foreignn methods did not perform very well, and therefore the Kosten Committee
developedd their own Dutch method (Commissie Kosten, 1967, p. II/7-II/8). According to
thiss Dutch method, the noise level depends on three variables (Ministerie van Verkeer
enn Waterstaat, 1998):
1.. The total number of aeroplane passages in one year due to the landing at and
takingg off from Schiphol (A/), where p is the index for a aeroplane passage (p = 1,...,
A/). .
2.. The time when the nuisance occurs (ntp). The computed noise levels are rated
accordingg to the time of day via the nighttime penalty factor ntp. During the day ntp is
equall to 1 (08.00-18.00h), and during the night ntp is 10 (23.00-06.00h), while in the
earlyy morning and in the evening slightly different values apply.
3.. The maximum noise level in decibel (Lmaxp). Lmaxp is calculated at about 12,000
postss along the flight paths in the surroundings of Schiphol. The data necessary to
calculatee Lmaxp include the geographical position of the runways of Schiphol, the
groundd paths along which air transport movements are carried out as well as the
possiblee spread of these movements, the noise characteristics of particular
aeroplanee categories, and the flight procedures (altitude, speed and so on).
Onn the basis of these variables, the noise level B is calculated according to the
followingg formula:
A''

55 = 20*

I0

l o g ( ^ » v *10

Lmaxp
15

) -157
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Thee noise level 8 is expressed in Kosten units (Ku). Note that the noise level in terms
off Ku is not based on the measurement of actual aircraft noise, but is calculated on
thee basis of (prognoses of) air transport movements. On the basis of this formula socalledd Ku contours are determined, viz. lines on a map joining points with equal noise
levels,, where noise levels within the contour are higher than on the line itself. A
strikingg detail is that these noise contours partly determined the location of the new
residentiall area Uburg, as these contours make it impossible to build new houses to
thee south or to the west of Amsterdam.
Sincee the Ku method does not directly link noise impact and noise nuisance, the Kosten
Committeee compared this Dutch method with the results of a survey of the perceived
noisee nuisance in the surroundings of Schiphol in 1964. The Committee found that,
withinn the 35 Ku zone, 25% of the people experiences severe aircraft noise nuisance
(Commissiee Kosten, 1967). Moreover, they found that, after the installation of noise
insulationn in dwellings within the 40 Ku zone, this percentage has a constant value of
25.. The number of people who are severely disturbed by aircraft noise nuisance is then
calculatedd by correcting this percentage for the mean occupation per dwelling.

Ku u<40: :numberr of people severely disturbedd =
numberr of dwellings ** mean number of peopleoccupying gthee dwelling* ( K u -- 10)% %
Ku u>40: :numberr of people severely disturbedd =
numberr of dwellings ** mean number of peopleoccupying gthee dwelling'' (25%)

)

KuKu values lower than 20
Accordingg to some experts in noise measurement, the interpretation of Ku values lower
thann 20 is ambiguous, that is, a Ku value of 15 is not exactly 15 but may be 9 or 25. The
measurementt of Ku values under 20 is considered to be unreliable. The reason for this
iss the fact that the Ku measure was originally developed to determine the 35 Ku level of
aircraftt noise nuisance. Consequently, the Ku measure is the most accurate around this
levell of 35. Because of the unreliability of the Ku values under 20, these lower values
cannott be included in our analysis without further consideration.
Onee possibility is to exclude all observations under 20 Ku. However, this would imply a
hugee reduction of the sample size, since in the Schiphol sample only 41.6% of the
householdss live in the area with 20 Ku or more (cf. section 6.5, table 6.3). Moreover, a
simplee exclusion of households perceiving aircraft noise nuisance of less than 20 Ku
wouldd do no justice to them. After all, they do experience aircraft noise nuisance, and by
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excludingg them their nuisance does not have a weight in the analysis. Therefore, it was
decidedd to take into account the households experiencing a nuisance level below 20
Ku,, but at the same time also include the measurement error related to these lower
values.. The unreliability is larger, the further away the Ku value is from 20. It is
assumedd that the Ku values of 20 and higher are reliable, and thus measure the true Ku
value.. The exact specification of the measurement error is given in appendix B at the
endd of this chapter.
Summarising,, the good under valuation is aircraft noise nuisance in Ku in the Schiphol
region,, where the unreliability of the Ku values below the level of 20 is included in the
analysis. .

6.33

The Development of a Compensation Scheme

Fromm the quote to this chapter and from the problems related to the lower Ku values
thatt we have met in our study, it is obvious that the way in which Ku values are
calculatedd is a tricky matter. This is even more evident if we add the fact that the Ku
contourss imply a legal limit on the growth of Schiphol.
Onn the grounds of the Aviation Act, two noise zones have been determined for
Schiphol:: one for the nighttime aircraft noise (a LAeq of maximum 26 dB(a)) and one for
annuall aircraft noise levels of 35 Ku. Outside the Ku-zone, aircraft noise may not
exceedd the contour limit. Furthermore, the number of dwellings within the 35 Ku zone
mayy not exceed 15,100. These zones have had legal force since 1997. In 1997 and
1998,, the 35 Ku zone was broken several times (at 14 observation points in 1998), but
thesee violations were tolerated by the government (Amsterdam Airport Schiphol, 1998b,
p.. 20).
Ass a reaction to these legal noise zones, Schiphol has implemented noise capacity
management.. In order to remain within the noise limits, a slot allocation system has
beenn introduced in 1998. Schiphol first determines how many flights can be operated
withinn the available noise capacity, taking into account the peak hours and the nighttime
penaltyy factor. Next, an independent slot co-ordinator divides the flights among airlines.
Severall instruments exist to enhance the efficient use of the available noise capacity,
likee for instance a restriction of the number of (relatively noisy) flights during the
nighttime,, operational and financial limitations on older and noisy aeroplanes (e.g.,
Chapter-22 planes), noise-related price differentiation of landing fees (the noisiest
aeroplaness pay more), less noisy flight procedures, and a more efficient use of
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runways. .
Onee instrument that has not yet been implemented, is the use of compensations for the
inhabitantss of the Schiphol region, paid for by the airport and/or the airlines (Van Praag
ett al., 1997). On the other hand, many airports (e.g., Schiphol) do have some form of
compensationn schemes, generally noise insulation programmes. A few airports, mostly
inn the US (e.g., Atlanta), do offer compensation for reductions in property values, or pay
forr home owners' relocation costs. Only very recently, the Dutch government has laid
downn that Schiphol has to pay ƒ250 per month to every household living outside the 35
Kuu zone but experiencing a noise nuisance of more than 35 Ku during the period of
1/11/98-1/11/999 (Rijksluchtvaartdienst, 1999). The authorities expect to pay a maximum
off around 114 times ƒ250. This amount of ƒ250 is inferred from damage compensation
scheduless developed during the flooding in the south of the Netherlands (Maastricht) in
1997.. Other than that, it is not clear where the amount of ƒ250 stems from.
Becausee of the aircraft noise nuisance, the welfare or well-being of people living in the
surroundingss of Schiphol is probably lower than it would have been without the noise
nuisance.. The damage includes for instance disturbance of sleep, concentration
problems,, health effects, disturbance of outside recreation, and devaluation of housing
prices.. By compensating residents for these damages, it may be possible to increase
thee noise capacity for Schiphol and at the same time keep the level of welfare or wellbeingg constant for residents. Although it may sound rational and logical to compensate
peoplee for noise nuisance they already suffer in the current situation, not everybody is in
favourr of such a compensation instrument. Some people call it the redemption of other
people'ss misery and have ethical objections (CPB, 1997, p. 253). The question is,
however,, whether the solution suggested by the Dutch Central Planning Bureau,
namelyy moving whole neighbourhoods to other locations and leaving the original
locationn as a non-housing area, is free of ethical considerations (ibidem).
Apartt from the discussion about ethical objections, the development of a compensation
schemee raises many other questions. Here, a few of these questions will be discussed.
AA first question relates to the length of the period someone lives in the Schiphol
regionn (Lambooy and Baarsma, forthcoming). If people recently moved into the
region,, do they have a right to be compensated for aircraft noise nuisance? Thinking
accordingg to neoclassical theory for a moment, the answer would be 'no'. After all,
theyy knew what they were getting into, and they could have chosen another place to
live.. In other words, they knew -or could have known- that external effects existed
(assumptionss of full information and no uncertainty), but apparently these effects did
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nott outweigh other positive effects of their choice. Moreover, since housing prices or
rentt will be lower because of the externalities, compensation is already -implicitlygranted.. There is no need for 'extra' compensation.
However,, by taking specific institutional factors into consideration, the answer could
veryvery well turn out to be 'yes' (ibidem). First of all, the place of residence is often not a
freee choice, at least not in the densely populated areas of the Netherlands, like the
Schipholl region. When buying a house, the choice is often restricted, because the
governmentt has a large say in where, when, and how houses are built. In case of
rentingg a house, the choice is even more restricted: one is simply allotted a house by
somee agency. Next, because of this unmarket-like allocation of houses and because
off the severe demand surplus for houses, the housing market is far from a situation
off perfect competition. Consequently, housing prices will be relatively high, and will
nott fully account for external effects like aircraft noise nuisance. Thirdly, it is almost
impossiblee to reach a well-informed rational decision about the benefits and the costs
off moving to an area near an airport like Schiphol. Seeing the uncertain and turbulent
growthh of aviation, the future level of noise nuisance is very hard to predict -even for
experts.. Hence, it is questionable whether people are able to fully or even partly take
intoo consideration externalities like noise nuisance when making their decisions.
Anotherr question is whether every resident should receive an equal compensation, or
thatt compensation schemes should be differentiated according to certain parameters,
likee housing price or rent, income position, level of noise nuisance and degree of
soundd insulation. Every individual household has its own preference structure and
thuss requires its own compensation. But how will neighbour A react when he finds
outt that neighbour B, who has similar living circumstances, receives far more
compensation?? Therefore, it may be politically more acceptable to differentiate
compensationn amounts for objectively pre-determined parameters.
AA third issue relates to the question of how often the compensation should be paid:
periodicallyy or just once? And, if payments are made periodically, should the
negotiationss be repeated every period? Or, if the payment has a once-only character,
howw is dealt with the uncertain levels of noise nuisance in the future, and what discount
ratee is used?
AA final, but essential, question is how the height of these compensations should be
determined.. This is where monetary valuation methods as discussed in this thesis play
ann important role. The study at hand could serve as a starting-point for developing a
compensationn scheme for Schiphol.
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6.44

Other Valuation Studies of Aircraft Noise Nuisance

Also,, other studies have been conducted on the subject of the valuation of aircraft noise
nuisance.. However, these studies either use revealed preference methods (like the
hedonicc price method), which value only part of the effects of noise nuisance, or they
usee direct stated preference methods (like the contingent valuation method), which are
unsuitablee in the case of Schiphol, since noise nuisance is such a very sensitive
subject,, and because asking direct questions provokes strategic behaviour. Below,
severall hedonic price studies and three contingent valuation studies on aircraft noise
nuisancee are reviewed.
Furthermore,, there are some studies on the valuation of aircraft noise that do not
departt from a particular method. For instance, in the seventies the Dutch Central
Planningg Bureau estimated the benefits of a 10 Ku reduction in aircraft noise levels in
thee Schiphol region to be ƒ595 million for the period of 1985-2015 (in prices of 1973;
CPB,, 1975, p. 43). This reduction in noise levels was assumed to be the
consequencee of the opening of a second national airport in the Netherlands: 70% of
thee air traffic would be centred at the second national airport and the remaining 30%
att Schiphol. The monetary result is based on the idea that two nuisance levels exist,
onee with no damage (0%) and one with the highest possible damage (100% of the
valuee of the good that is damaged). The following three goods were considered:
Houses: 30 Ku represents 0% damage and 65 Ku 100% (viz. the total housing
price). .
Workplaces: mainly the costs of noise-proof barriers.
Recreation and nature areas: -20 Ku represents 0% damage and 30 Ku
representss 100% damage (e.g., the damage amounts lie between ƒ100,000 per
hectaree for land and land objects and ƒ1,000 per hectare for the Northsea area).
HedonicHedonic price studies
Attemptss to uncover people's preferences for peace and quiet have centred on the
usee of the hedonic price method. This method tries to impute a price for an
environmentall good by examining the effect that its presence has on a relevant
market-pricedd good, like houses. In the case of aircraft noise nuisance, the method
attemptss to identify -with the use of certain statistical techniques- how much of a
differencee in housing prices is due to the level of noise nuisance, and to infer how
muchh people are willing to pay for an improvement in the level of noise nuisance.
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Clearly,, using property price changes to elicit preferences for reducing noise
nuisancee does not encompass all the benefits of noise reductions. For instance,
noisee nuisance could entail health effects, and it is unlikely that individuals will be
sufficientlyy aware of health risks to capture their value in their choice for a house at a
certainn location (Pearce, 1993, pp. 71-73). Moreover, hedonic price studies usually
onlyy analyse noise effects on owner-occupied houses, thereby overlooking the
valuess of people who rent their homes. In the Schiphol region, the number of tenants
iss rather large. Hence, to overlook such a large group of residents would entail a
seriouss bias when using a hedonic price method.
Finally,, hedonic pricing is dependent on some rather strict assumptions (Baarsma,
1997b),, which are in all probability not valid in the Schiphol region. The two most
importantt assumptions are given below (Bateman, 1993, p. 235):
1.. The study area can be treated as a competitive market with freedom of access
acrosss the market and perfect information

regarding

housing prices and

environmentall characteristics.
2.. The housing market in the study area is in equilibrium: individuals continually reevaluatee

their

location,

and

adjust

their

residential

choice

to

changing

circumstances. .
Tablee 6.1 shows the results of various hedonic price surveys that have studied the
effectt of aircraft noise on residential property values. The price sensitivity with respect to
aircraftt noise is in most studies evaluated by the Noise Depreciation index (NDI), which
measuress the change in property prices in terms of percentage for each unit of change
inn the noise level. The NDI is derived on the basis of a survey of the changes in
propertyy values over particular periods or geographical areas (Nelson, 1980, pp. 40-42).
AA hedonic price equation is specified with the property value (V) on the one hand, and a
sett of physical and locational housing characteristics (Z) and the level of noise nuisance
(N)(N) on the other hand: V = V(Z,N). The measures of noise nuisance levels N differ
betweenn countries. For instance, the US noise descriptor is the Noise Exposure
Forecastt (NEF), the UK noise descriptor is the noise and number index (NNI), whereas
thee Dutch noise descriptor is the Kosten unit (Ku).6 The NDI is derived from cVlcN.
Thee consensus view that seems to have emerged from the hedonic price studies is that
aircraftt noise has a negative and statistically significant effect on housing prices, i.e.,
NDII is around 0.6% on average (Collins and Evans, 1994, p. 175; Nelson, 1980, p. 46).
Thiss means that a house of, say, $200,000 would sell for $176,000 if located in a noisier
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zonee with 20 units more noise nuisance (viz., 0.6% times 20 units equals 12%, and
12%% of $200,000 is $24,000).

TableTable 6.1: A summary of hedonic price studies and aircraft noise nuisance
Source:: Nelson (1980, p.47-51); Pearce(1993, p. 72); Schipper (1997, p. 6)
NDII estimate

Studyy location
Australia Australia
Sydney y

0.0-0.4* *

Canada Canada
Edmonton n
Toronto o
Vancouver r

0.1-1.6* *
0.2-0.6" "
0.65-0.9* *

UK UK
Heathrow w
Manchester r

0.2-0.3" "
0.0-0.4" "

Studyy location
USA USA
Atlanta a
Boston n
Dallas s
Loss Angeles
Neww York
Neww Orleans
Minneapolis s
Rochester r
Sann Francisco
Washingtonn DC

NDII estimate
0.64-0.67* *
0.8* *
06-2.3* *
0.8-1.8* *
11 6-2.0*
0.4* *
06* *
055-07* *
0,5-0.58* *
1.06* *

** noise nuisance is measured in NEF.
*** noise nuisance is measured in NNI.

Thee only hedonic price study (known to me) that applies to the Dutch situation, is the
studyy conducted by Morrell and Lu (1999). They use the following formulas in order
too derive the total annual costs Cn of aircraft noise (these formulas are merely given
-andd not explained- in their paper):

c„c„££= NDI *PV * (,Va, - Nn ) * H, with

1(11 + / - ) " - u

== noise depreciation index = 0.40%;
NDI NDI
Pv Pv == annual average house rents in the vicinity of Schiphol

P P == average housing price in the vicinityoff Schiphol = ƒ146,848;
rr

== mortgage interest rate = 6.0%;

n n == average house lifetime = 30 years;
a, a,== average noise level for the i' section of the noise contour;

NN

A\, , == background noise level = 10 Ku;
Hi Hi == number of residents in the i

1

zone ff
o the noise contour

Byy substituting the values given above (including the values of Na, and Ht for the
variouss noise contours), the authors find that the total social noise costs are ƒ123.7
millionn per year, for all residents in the contour above 20 Ku. Note that the value of
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thee noise depreciation index (NDI) is not an empirical fact, but an assumption made
byy the researchers based on other hedonic price studies conducted in other places in
thee past:
"With"With regard to the NDI, the average value concluded from a number of
researchresearch papers is within 0.60-0.62% with NEF as a noise descriptor.
TheThe Kosten unit used in this research ranges from 20-65 Ku, which is
1.51.5 times the range compared to NEF's 20-50. Therefore, it seems
theoreticallytheoretically reasonable to adjust the NDI value to 0.40% for the case
study."study." (Morrel! and Lu, 1999, p. 12)
Thiss approach is rather rough when valuing aircraft noise nuisance.
ContingentContingent valuation studies
Inn the context of the valuation of noise nuisance, the contingent valuation method
(CVM)) has not been applied as often as hedonic pricing. As far as I know, only three
studiess use the CVM to value aircraft noise nuisance.
Inn the Netherlands, a form of contingent valuation was used in the seventies by
Opschoor,, to value aircraft noise if a second national airport would be built. A sample
off 600 respondents was drawn in three different areas in the Netherlands without any
aircraftt noise nuisance. They were asked to picture a house where they would want
too live with pleasure if they would move away from their current dwelling.
Subsequently,, they were asked how much they would be willing to pay for such a
house.. The respondents were then told that this house is indeed available, but that
thee real estate agent also offers eight other houses that fit the picture of the
respondent,, except for one aspect. For instance, one of the eight houses is situated
nearr an airport. Inside this house you can sometimes hear aeroplanes, while outside
thee house, the noise also interferes with conversations (viz. noise zone 1). The
respondentss were then asked for their willingness to pay (WTP) for this house.
Thiss WTP question was repeated for the other seven houses, three of which are also
situatedd near an airport, but lie in three different noise zones (the zones 2, 3, and 4).
Thee results are given in table 6.2.
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TableTable 6.2: Results of the Opschoor CVM study of aircraft noise nuisance
Source:: Opschoor, 1974, p. 134.
Price e Noise e
class* * zone# #
11
AA
22
33
44
11
BB
22
33
44
11
CC
22
33
44
DD

11
22
33
44

ƒ00
2%%
0%%
1 %%
0%%
1%%
0%%
0%%
0%%
5%%
2%%
0%%
0%%
6%%
1%%
1 %%
1%%

ƒ0ƒ15,0000
22%
4%
2%
0%
29%
13%
6%
4%
13%
6%
3%
2%
8%
5%
1%
1%

ƒ15,000ƒ40,000
15%
18%
19%
14%
27%
29%
28%
17%
28%
21%
13%
8%
17%
15%
9%
5%

ƒ40,000ƒ100,000
11%
11%
4%
6%
10%
10%
9%
14%
9%
13%
13%
13%
14%
15%
14%
9%

>ƒ 100.000

At no price Meann WTP

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

50%
67%
74%
80%
33%
48%
57%
65%
45%
58%
71%
77%

ƒ26,950 0
ƒƒ 39,242
ƒ31,442 2
ƒ40,250 0
ƒ24,776 6
ƒƒ 30,673
ƒƒ 33,605
ƒ42,214 4
ƒ27,227 7
ƒƒ 36,488
ƒ44,483 3
ƒ49,783 3

6%
5%
4%
4%

49%
59%
71%
80%

ƒƒ 47,206
ƒ54,878 8
ƒƒ 57,069
ƒ68,750 0

** Price class A: </50,000 / B: ƒ50,000-ƒ75,000 / C: ƒ75,000-ƒ 100,000 / D: >ƒ 100,000.
## Noise zone 1 (< 35 Ku, with a mean of 30 Ku) was described to the respondents as follows: inside this
housee you can sometimes hear aeroplanes while outside the noise also interferes with
conversations. .
Noisee zone 2 (35-45 Ku, with a mean of 40 Ku): one fourth of the population claim they often also
experiencee noise nuisance inside the house during conversations
Noisee zone 3 (45-55 Ku, with a mean of 50 Ku): half of the population are annoyed by aircraft noise
duringg conversations and a third are disturbed in their sleep
Noisee zone 4 (> 55 Ku, with a mean of 60 Ku): two thirds of the population are sometimes woken up
byy aircraft noise.

Thee results are differentiated for four classes of housing prices and four noise zones.
Forr instance, 6% of the households picturing a house in price class B value this house
betweenn ƒ0 and ƒ15,000 lower if it were situated in noise zone 3 (that is 40 Ku) than if it
weree situated in an area without aircraft noise nuisance. Moreover, 57% of the
householdss picturing a house in price class B will not move to this house at any price if
itt were situated in noise zone 3, whereas they would move to the house if it were
situatedd in an area without noise.
Althoughh it is not mentioned in the Opschoor study, a mean WTP can be calculated
departingg from the following assumptions:
of the households stating an amount between ƒ0-ƒ 15,000, the mean is supposed to
bee ƒ7,500;
of the households stating an amount between ^5,000^40,000, the mean is
supposedd to be ƒ27,500;
of the households stating an amount between ƒ40,000-ƒ 100,000, the mean is
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supposedd to be ƒ70,000;
of the households stating an amount of ƒ100,000 or more, the mean is supposed to
bee ƒ150,000;
the households stating they are not willing to move at any price to a house within
onee of the noise zones, are removed from the sample.7
Thee mean WTP is shown in the last column of table 6.2 and is differentiated for
housingg prices and noise zones. For instance, the decrease in the mean WTP for a
housee in price class C that is situated in noise zone 1 (30 Ku) relative to the same
housee in noise zone 0 (0 Ku) is ƒ27,277. Over the whole sample, the decrease in the
meann WTP per Ku is ƒ932 per household.
AA second CVM study was conducted in Israel by Feitelson et al. (1996). It estimated
thee effect of changes in aircraft noise exposure following an airport expansion on the
WTPP for residences. Home owners in three communities near a major airport where
aa significant expansion is planned, were asked to state their WTP for a four-bedroom
singlee family residence located in an area with no aircraft noise at all. Next, they were
askedd to state their WTP for the same residence when it is located at sites subject to
differentt levels of noise, expressed in yet another noise descriptor, viz. Ldn. A similar
sequencee of WTP questions was conducted for tenants (viz. monthly rent for a threebedroomm residence).
Thiss Israeli study indicates that the difference in valuation for residences with no noise
nuisancee (50-55 Ldn) compared to residences with frequent and severe noise nuisance
(70-755 Ldn) is 2.4-4.1% of the housing prices (for home owners) and 1.8-3.0% of the
rentss (for tenants). These noise depreciation indices (NDI) are higher than the values
obtainedd in most hedonic price studies (around 0.6% on average). This is partly due to
thee fact that CVM estimates include the loss of non-use values, whereas the hedonic
pricee estimates only identify market premiums. The authors also suggest another
explanation,, viz. the fact that the WTP structures are kinked. This implies that, beyond a
certainn disturbance threshold, households are unwilling to pay anything for the
residences.. Hence, their valuation of (the reduction of) noise nuisance is so high that
theyy are not willing to pay anything for a residence at a noisy location.
Thee manner of questioning in both the Opschoor study and the Feitelson et al. study
differss from the traditional CVM question in the sense that noise nuisance is not
valuedd directly. Instead, it is valued indirectly, as the WTP is stated for a different
goodd (viz. residences) of which noise nuisance is but one attribute. Actually, these
analysess show that valuations should analyse noise nuisance as a multi-attribute good
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ratherr than as a single composite measure as in traditional CVM studies. Consequently,
conjointt measurement can play an important role in the process of valuing aircraft noise
nuisancee since conjoint measurement is pre-eminently a method to value multi-attribute
goods. .
Thee third CVM study was conducted in Stockholm (Sweden) by Kristrom (1995). It was
nott aimed at valuing aircraft noise nuisance in particular, but at valuing a wide range of
environmentall effects of air traffic near an airport (noise levels, odour, pollution, risk of
accidentss et cetera). The respondents were asked to choose between two scenarios:
1.. Current activity at the airport is expanded over time. This expansion may be
beneficiall to local business.
2.. Current activity is limited to private flights, and the Bromma airport is closed to
commerciall flights. This closure may yield environmental benefits in the Bromma
region. .
Closuree or expansion of the airport generates both winners and losers. The study was
especiallyy tailored to include positive as well as negative WTP values. Respondents
whoo chose scenario 1 over scenario 2 were assigned a negative WTP. If a respondent
wass indifferent between the two scenarios, the WTP was assumed to be 0. If
respondentss preferred scenario 2, they were asked for their WTP. The median as well
ass the mean WTP appeared to be 0 Swedish Krones.
TheThe Schiphol study
Itt is now time to turn to the discussion of the Schiphol study, conducted by the
Foundationn for Economic Research (SEO) and the institute of Economic Geography
(EGI)) of the University of Amsterdam (Van Praag et al., 1999; Van Praag and Baarsma,
1999).. Sections 6.5 and 6.6. draw heavily upon this study. The survey was cosponsoredd by the Directorate General of Civil Aviation of the Dutch Ministry of Transport
(RLDD for short).
Thee monetary valuation methods used in this study have never been applied yet to the
valuationn of aircraft noise nuisance.
Wee will first review the survey in section 6.5. The next two sections discuss the actual
analysiss of the results: 6.6 deals with the well-being evaluation method and 6,7 with the
conjointt measurement method. The conclusions are presented in section 6.8.
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The Response Data for the Schiphol Survey

Thee title of the survey is 'satisfaction with the living environment'. So, the survey does
nott concentrate explicitly on aircraft noise nuisance. It is deliberately described in such
aa broad way in order to prevent strategic behaviour. Schiphol Airport and noise
nuisancee are a hot issue in the Netherlands. If it would have been known that a survey
waswas sent out with the aim to establish monetary compensation schemes for noise
nuisance,, it would definitely have led to strategic behaviour (e.g., overestimation and/or
aa boycott of the survey).
Thee questionnaire was constructed on the basis of literature about noise nuisance and
Schipholl (see the background information on Schiphol), and on the basis of
questionnairess from similar studies (e.g., CBS questionnaires on living situations and on
housingg situations, and TNO and RIVM questionnaires

on annoyance from

environmentall pollution and on the perception of health, annoyance and risks in the
Schipholl region). The final version of the questionnaire was reviewed by Intomart, i.e.,
thee bureau that was responsible for the fieldwork. The questionnaire contains 51
questionss and all respondents received the same questions. The complete text is
presentedd in appendix II at the end of this book.
Respondentss received the questionnaire 'satisfaction with the living environment'
throughh the mail. The completed questionnaire could be returned in a paid return
envelope.. In February-March 1998 a sample was drawn from the database of the Dutch
Postt Office (PTT). The Schiphol region (that is, an area of 50 square kilometres around
Schiphol)) was oversampled compared to the rest of the Netherlands, since most
variationn in noise nuisance was expected in this region. Moreover, the exact level of
noisee nuisance per zip code is only known for the Schiphol region. These noise levels
perr zip code were supplied to us by a specialised agency, ADECS, through the
Directoratee General of Civil Aviation. The sample was representative for the Schiphol
region. .
Sincee the response for the Schiphol region fell short in relation to the desired net
samplee size, a second sample was drawn in November-December 1998. This second
samplee was taken from the Schiphol region only. We mainly approached households in
thee noise zone with 20 Ku or more. The fact that the sample was drawn in two stages
doess not affect the representativeness of the sample. Moreover, during the period
betweenn February 1998 and December 1998 neither the level nor the distribution of
noisee nuisance changed considerably.
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Inn the analyses as described in this chapter (welfare evaluation and vignettes) we
onlyy used the Schiphol database, because the database provided by ADECS, with
Kuu values per zip code, only contained the data for the Schiphol region (an area of 50
squaree kilometres around Schiphol). However, it is highly likely that the Ku values for
thee rest of the Netherlands are very low. For our estimation of the noise nuisance
effectt we are looking for a random survey with the highest possible level of variation
inn the explanatory variables {one of which is the Ku value). Therefore, a database
withh only very low Ku values or even Ku values of 0 is useless. On the basis of the
Schipholl database the variation in the variables is very high, and, besides, the
Schipholl database is representative for the Schiphol region.
OverallOverall response rates
Thee overall response rates are presented in table 6.3.

TableTable 6.3: Summary of response data
Total l
Schipholl region
Restt of the Netherlands
Samplee size
16,267 7
7,675 5
8,592 2
Unitt non-response
** due to removal or decease
off the respondent
130 130
82 2
48 8
** reason unknown
134 134
58 8
76 6
3,384 4
1,984 4
Nett response
1,400 0
20.8%% (3,384/16,267) 18.2%% (1,400/7,675) 23.1%% (1,984/8,592)
Ratee of response
582 2
582 2
Nett response: Ku > 20
-17.2%% (582/3,384)
41.6%% (582/1,400)
%% of net sample

Thee response rate of approximately 20% is relatively low. Perhaps, this is due to the
factt that the questionnaire is rather long (51 questions). As was mentioned earlier
(sectionn 6.2), the values below 20 Ku are not wholly reliable. Therefore, the
observationss in the lower Ku range cannot simply be included in the analysis. The
bottomm row in table 6.3 gives the response figures for the area with noise levels above
200 Ku. it appears that 41.6% of the households live in an area with 20 Ku or more.
Thee Ku values for the rest of the Netherlands are not known. Consequently, these
latterr response data cannot be differentiated according to Ku regions (i.e. > 20 Ku).
Non-responseNon-response data for the valuation questions
Thee questionnaire contained three valuation questions (cf. appendix II at the end of this
thesis):: the income evaluation question (no. 46), the Cantril question (no. 48) and the
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vignettess questions {no. 49-51). The non-response data for these valuation questions
aree presented in table 6.4.
Itt appears that the non-response related to the income evaluation question and to the
vignettess questions is higher than for the Cantril question. The reason is probably that
onlyy one answer is required when filling in the Cantril question, whereas the other
questionss require multiple answers and thus more effort from the respondents.
Moreover,, the relatively high non-response of the income evaluation question may be
duee to the fact that Dutchmen are in general reluctant when it comes to revealing
informationn about their income position (Volkskrant, 22/10/97). The response data for
thee vignettes questions show higher non-response rates for the report mark question
thann for the ranking and acceptability questions. Presumably, this is caused by the fact
thatt people feel they are asked the same question again after fulfilling the ranking task.
Finally,, the response rates for the ranking and acceptability questions are very similar.

TableTable 6.4: Non-response data for the valuation questions

1,0066 (29.7%)*
1411 (4.2%)

Schiphol l
region n
4255 (30.4%)
555 (3.9%)

Restt of the
Netherlands s
5822 (29.3%)
866 (4.3%)

779(10.5%) )
439(13.0%) )
358(10.6%) )

149(10.6%) )
188(13.4%) )
150(10.7%) )

205(10.3%) )
2511 (12.7%)
208(10.5%) )

Total l
Incomee evaluation question (no. 46)
Cantrill question (no. 48)
Vignettess questions (no.49-51)
Questionn 49: ranking
Questionn 50: report marks
Questionn 51: acceptability

** Percentages taken from the corresponding sample size of respectively 3,384 (total sample),
1,4000 (Schiphol region) and 1,984 (rest of the Netherlands) respondents.

ConsistencyConsistency checks of the vignettes questions
Itt is also possible to check the mutual consistency of the three answers to the vignettes
questions.. Every respondent successively answered the ranking question, the report
markk question and the acceptability question for a set of four vignettes, whereby 25
differentt sets of four vignettes rotate over respondents. Three consistency checks are
possiblee (cf. chapter 5, section 5.5):
1.. Report marks have to imply the same rank ordering as the ranking question
(inconsistencyy between rank order and report marks);
2.. If a vignette ranked x is acceptable (x = 1.....4), a vignette ranked x-1 cannot
bee unacceptable (inconsistency between rank order and acceptability);
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3.. If a vignette marked y-1 is acceptable (y = 2,...,10), a vignette marked y cannot
bee unacceptable (inconsistency between report marks and acceptability).
Here,, only the inconsistencies of the Schiphol sample are considered, since we only
usee this sample in our analyses of aircraft noise nuisance. Moreover, the
respondentss whose answers revealed inconsistencies between all three questions
hadd already been removed from the sample by Intomart, and are therefore not
consideredd here. In total, 130 respondents gave inconsistent answers (9.3%). Of
thesee cases, 76 concerned inconsistencies between rank order and report marks,
andd the remaining 54 cases were related to inconsistencies between report marks
andd acceptability. This is comparable to what was found in the Uburg study:
apparently,, a few respondents are less accurate when it comes to filling in report
marks,, whereas they fulfil the ranking and acceptability tasks more carefully.
TheThe rate of protest voters
Protestt voters play an important role in the valuation literature. Protest voters are
describedd as respondents who do not want to pay for the good considered, who do not
knoww how much they want to pay, or who oppose to the idea of having to pay because
theyy think that others (the polluters) should pay. For the income evaluation and the
Cantrill question no meaningful way exists to identify protest voters, as the relation
betweenn a monetary value and the specific good is absent. And, although no definition
existss of protest voters in a conjoint measurement study, the following three approaches
too identifying protest voters were suggested in chapter 5 (section 5.11.2):
1.. Respondents who are not willing to accept any of the four vignettes offered
(includingg the vignette they themselves ranked highest).
2.. Respondents who give an unsatisfactory report mark (5 or lower) to their first
choicee among the four vignettes.
3.. Respondents who do rank the four vignettes, but mark each of these vignettes
withh a 'one' which is the lowest possible report mark (and do not accept any of
thee vignettes).
Thiss third approach seems to give the most plausible definition of protest voters,
sincee the other approaches do not necessarily imply protest votes, but could indicate
thatt respondents simply do not accept the situation portrayed in the vignettes or do
nott rate the vignettes positively.
Ree 1]
Inn question 51 of the questionnaire, the respondents are asked to state which of the
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fourr vignettes they consider to be acceptable. Table 6.5 gives the responses to this
questionn for the Schiphol respondents. If protest voters are defined as respondents
whoo are not willing to accept any of the four vignettes offered, 32.4% (453
respondents)) of the sample may be regarded as protest votes.

TableTable 6.5: Acceptability of the vignettes for the Schiphol sample (n=1,400)*
Acceptabilityy of the vignettes
Onlyy the first choice is acceptable
Firstt and second choice are acceptable
First,, second and third choice are acceptable
Alll four vignettes are acceptable
Nonee of the four vignettes is acceptable

Numberr of
4600
2511
544
322
4533

respondents
(32.9%)
(17.9%)
(3.9%)
(2.3%)
(32.4%)

** Due to non-response the percentages do not add up to 100%.

Ree 2]
Secondly,, protest voters could be identified as those respondents who gave their first
choicee among the four vignettes an unsatisfactory report mark (5 or lower). According
too this definition, 209 respondents of the 1,400 Schiphol respondents can be
classifiedd as protest voters (14.9%). Note that this percentage is lower than the
percentagee of 32.4 that was mentioned above.
Ree 3]
Lastly,, protest voters could be defined as respondents who do rank the four
vignettes,, but mark each of these vignettes with a one (and do not accept any of the
vignettes).. Ten respondents fit in this category of protest voters (0.7%), which is
muchh less than the two figures given above.
Inn short, the rate of protest voters (0.7%) is small. However, since there is no scientific
consensuss about the way in which protest voters should be identified in conjoint
measurementt studies, we do not exclude the protest voters from the sample in the
analysiss of the vignettes questions (see section 6.7).

6.5.16.5.1 Response Data per Question
Inn the analyses of the Cantril question and the vignettes questions discussed hereafter,
severall variables are used that are based on the answers to particular questions from
thee survey. The response data to these questions will be reviewed here.

ChapterChapter 6

186 6

Questionn 21 of the questionnaire asks whether the dwelling that the respondent lives in
hass any insulation. Table 6.6 summarises the response data for this question.

TableTable 6.6: Response data for question 21 (insulation)
Total l
Yes s
-- it has thermal insulation
-- it has noise insulation
-- it has draught insulation
No o

2,588(76.5) )
2,268(67.0) )
876(25.9) )
915(27.0) )
723(21.4) )

Schiphol l
region n
1,016(72,6) )
819(58.5) )
4277 (30.5)
3288 (23.4)
3522 (25.1)

Restt of the
Netherlands s
1,572(79.2) )
1,449(73.0) )
4499 (22.6)
5877 (29.6)
3711 (18.7)

** Percentages taken from the corresponding sample size of respectively 3,384 (total), 1,400
(Schipholl region) and 1,984 (rest of the Netherlands) respondents. The percentages do not
addd up to 100% since several answer options are possible. The percentages of "no" and
"yes"" do not add up due to non-responses.

Withinn the Schiphol region, 72.6% of the respondents answer "yes" to this question,
whereass this is 79,2% for the rest of the Netherlands. If respondents have insulation,
theyy can mark three options: thermal insulation, noise insulation, and/or draught
insulation.. Schiphol respondents mark the noise insulation option relatively often
(30.5%),, while they mark the other options less often compared to the rest of the
Netherlands. .
Noisee nuisance can be caused by several sources, like trains, neighbours, industry and
aeroplanes.. In question 25, the respondents are asked to indicate to what extent each
off these sound sources causes noise nuisance at their place of living. Table 6.7 gives
thee data for the noise nuisance caused by aeroplanes.

TableTable 6.7: Response data for question 25d (aircraft noise nuisance)
Total l
Never r
Sometimes s
Regularly y
Often n
Always s

1,000(29.6) )
1,175(34.7) )
399(11.8) )
309(99 1)
197(5.8) )

Schiphol l
region n
159(11.4) )
460(32,9) )
2611 (18.6)
263(18.8) )
185(13.2) )

Restt of the
Netherlands s
8411 (42.4)
715(36,0) )
138(77 0)
46(2.3) )
122 (0.6)

** Percentages taken from the corresponding sample size. Due to missings, the percentages
doo not add up to 100%.
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Ass was to be expected, Schiphol respondents experience aircraft noise nuisance much
moree often than do respondents from the rest of the Netherlands. From the table it
appearss that 32.0% of the Schiphol respondents experience aircraft noise nuisance
"often"" or "always". This percentage corresponds to the figure given in a recent Dutch
surveyy about annoyance, perceived health and quality of life in the Schiphol region
(31.0%,, in: TNO-PG/RIVM, 1998, p. 58). The source that causes the second most
noisee nuisance in the Schiphol region is the category "car, bus, mopeds and trucks"
(13.4%).. This percentage also corresponds to the TNO-PG/RIVM study (i.e. 13.0%).
Iff the answers to question 21 ("does your dwelling have noise insulation?") are
combinedd with the answers to question 25d (aircraft noise nuisance), it turns out that
26.5%% of the Schiphol respondents who answer "never", "sometimes" or "regularly" to
questionn 25d have noise insulation in their homes. This figure rises to 35.4% for the
Schipholl respondents who marked the option "often" in question 25d, and to 48.1% for
thee respondents who marked the option "always". These percentages are given in table
6.8. .

TableTable 6,8: Combined response data for question 21 and question 25d
forfor the Schiphol sample
Noo noise insulation Noisee insulation is present Totall for the
Schipholl region
(inn question 21)
(inn question 21)
Respondentss who "always"
experiencee aircraft noise
nuisancee (in question 25d)

96(51.9) )

89(48.1) )

185 5

Respondentss who "often"
experiencee aircraft noise
nuisancee (in question 25d)

170(64.6) )

93(35.4) )

263 3

Respondentss who "never",
"sometimes"" or "regularly"
experiencee aircraft noise
nuisancee (in question 25d)

647(73.5) )

2333 (26.5)

880 0

Wee note that these percentages cannot be interpreted in a univocal way, since in some
off these cases the noise insulation may have been installed compulsorily, as part of the
insulationn programme of Schiphol Airport.
Ass will be seen later on in this chapter, the availability of a garden is a significant factor
inn the explanation of the valuation of aircraft noise nuisance. If the dwelling of the
respondentt has a garden, the extent to which he or she experiences aircraft noise
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nuisancenuisance increases. Table 6.9 summarises the results if the answers to question 25d
(aircraftt noise nuisance) and question 19 (availability of a garden) are combined.

TableTable 6.9: Combined response data for question 19 and question 25d
forfor the Schiphol sample
Totall for the
Gardenn is present
Noo garden
(inn question 19) (inn question 19) Schipholl region*
Respondentss who "always"
experiencee aircraft noise
nuisancee (in question 25d)

377 (20.3)

145(79.7) )

182 2

Respondentss who "often"
experiencee aircraft noise
nuisancee (in question 25d)

655 (24.8)

197(75.2) )

262 2

Respondentss who "never",
"sometimes"" or "regularly"
experiencee aircraft noise
nuisancee (in question 25d)

3477 (39.8)

525(60.2) )

872 2

** Due to missing values for question 19, these total numbers do not exactly correspond to
thee numbers in table 6.8.

Itt turns out that 79.7% of the Schiphol respondents who state they "always" experience
aircraftt noise nuisance have a garden, while only 60.2% of the Schiphol respondents
whoo state they "never", "sometimes" or "regularly" experience such nuisance have a
garden. .
Finally,, the answers to question 25d (aircraft noise nuisance) are combined with the
answerss to the Cantril question.

TableTable 6.10: Combined response data for question 25d and the Cantril question
Total l

Schiphol l
region n

Restt of the
Netherlands s

7.26 6

7.26 6

7.26 6

Respondentss who "never", "sometimes"
orr "regularly" experience aircraft noise
nuisancee (in question 25d)

7.31 1

7.31 1

7.32 2

Alll respondents (in question 25d)

7.30 0

7.28 8

7.32 2

Averagee Cantril report mark for the
qualityy of life (question 48)
Respondentss who "often" or "always"
experiencee aircraft noise nuisance (in
questionn 25d)
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Onn the basis of question 25d, three groups of respondents are distinguished:
respondentss who experience aircraft noise nuisance "often" or "always", respondents
whoo experience aircraft noise nuisance "never", "sometimes" or "regularly", and all
respondentss together. For each of these groups, table 6.10 above gives the average
Cantrill report mark for the quality of life.
Itt turns out that Schiphol respondents value the quality of their life somewhat lower than
doo respondents from the rest of the Netherlands (7.28 versus 7.32). Moreover, as
expected,, for the group with more noise nuisance the average report mark is lower than
forr the group with less noise nuisance (7.26 versus 7.31 in the Schiphol region). These
differencess may seem relatively small. However, as aircraft noise nuisance is just one
off the very many factors that influence well-being, large differences should not be
expected.. In the next section, the results of the Cantril question are discussed in more
detail. .

6.66

Results of the Well-Being Evaluation Method

Thee Cantril question asks the respondent to evaluate 'his life as a whole' or his wellbeingg on a [1,10] scale.8 The question, in the wordings used in the Schiphol survey, is
presentedd below.

10D D
Heree is a picture of a ladder, representing the
ladderr of life. Suppose we say that the top of the
ladderr (step 10) represents the best possible life
forr you, and the bottom (step 1) represents the
worstt possible life for you.

Wheree on the ladder do you feel you personally
standd at the present time?
(Pleasee cross one box only)

9D D
8D D
7D D
6D D
5D D
4D D
3D D
2G G
1D D

Lett the answer to this question be denoted by W. The Cantril measure of well-being can
bee related to various variables. On the one hand, these variables concern personal
characteristicss like income, family size and age, and, on the other hand, these variables
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concernn objective variables describing the respondent's living situation, like the
environmentall quality. If we describe respondent i's personal characteristics by the
vectorr x,, his objective living situation by the vector v„ and his subjective evaluation of
hiss well-being by Wh then we might assume a relationship like this:

Lett us assume two individuals i and j , with x, = xs and v, = vs. When there holds W, =
Wj,Wj, it follows that i and j , who are in identical circumstances v and x, evaluate their life
identicallyy on this scale. If this is true for all individuals who are in the same
circumstancess and if W varies with v and x, then it follows that (x,i/) is a perfect
predictorr for the well-being of individuals. This does not imply that individual wellbeingg is really well measured by the Cantril question, tt only implies that (x,v) is a
goodd predictor of the response to the Cantril question and that there is a functional
relationshipp W= W(x,v). However, in such a case we equate the levels of well-being
withh the response on the Cantril scale. In that case, there is perfect interpersonal
comparabilityy of the W-measure. If we find that there is an imperfect fit but W-, W{Xj,vj)W{Xj,vj) + s, where the effects are significant, we again assume interpersonal
comparability.. However, with respect to an imperfect fit we are not so sure whether
thiss is caused by an imperfect specification and/or omission of variables, or whether it
iss caused by imperfect interpersonal comparability.
Inn this study, aircraft noise nuisance N is the environmental quality variable under
consideration.. The purpose is to measure the trade-off between a change in the level of
aircraftt noise nuisance (A/V) and a change in the net monthly income (Ay) in W =
W{N,y),W{N,y), where N is a dimension of the objectively measured living situation v, and
incomee y is a dimension of personal characteristics x. Since we are only interested in
trade-offf ratios, it is not necessary to assume that the Cantril measure of well-being is a
cardinall measure (cf. chapter 4, section 4.4). Consequently, any positive monotonie
transformationn of the Cantril answers W is allowed. Let W* be such a transformation
off W. The analysis that follows centres around the measurement of Ay that
compensatess for particular changes in the level of aircraft noise nuisance AW.

IV*{XIV*{X + AA'. v + A v ) = i r * ( . V , v)
Inn section 6.6.1, well-being is explained by several variables. Next, the equation that
bestt predicts well-being, is used to derive the compensations. These compensations
aree presented in the sections 6.6.2 to 6.6.5.
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6.6.16.6.1 Explanation of W(Well-being)
Thee answers to the Cantril question are a discrete and ordinal variable. In order to be
ablee to run an OLS regression, the Cantril variable W is monotonically transformed to
aa [-ao,+00] scale, following the procedure described by Plug and Van Praag (1995).
Thiss empirical-normal transformation method replaces the values of W from 1 to 10
byy numbers W*, defined as:

17=11

"

j

wheree N stands for the standard normal distribution, and pw is the sample fraction of
individualss who responded level W(= 1, ... , 10).
Wee selected the following explanatory variables:
nett monthly household income (Iny)
familyy size (Infe and (Infe)2)
interactionn term of income and family size {Iny * Inrs)
agee of the respondent (Inage and (Inage)2)
noisee in terms of Ku (InKu)
interactionn term of a dummy for noise insulation {Ins) and noise in terms of Ku
{lns*\nKu) {lns*\nKu)
Usingg these variables, the Cantril measure of well-being W* is generated by:

W*W* = J3Q + /?, In y + P2 In ƒ5 + /? 3 (in fsf
2

/? 66 (in age)

+ /? 4 In y * In fs + /35 In age +

+ /37 In Ku + p%Ins * In Ku

Thee effect of income is of course expected to be positive. The family-size effect is
ambiguous.. For all parents there is a finite optimum, and if the number of children rises
abovee that optimum, children become more or less 'undesired'. Using the log-parabolic
specification,, such an optimum is found as the solution of the equation

/3/322 + 2/? 3 In fs + J34 In v - 0
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withh the explicit solution:
-/?4lnv-/?22
Inn ft =

Thee solution may be smaller than two, in which case we assume that the optimum
numberr of children is zero.9 From the equation that specifies 'Infs' it is obvious that the
interactionn term of ' I n / with infe' is quite important. It presumes that the optimum
numberr of children depends on the financial situation of the household.
Furthermore,, it seems safe to assume that well-being is age-dependent. As we do
nott know the relationship, we choose for a flexible form by adding a log-quadratic
form.. We choose for the logarithm of age instead of age, although age is used in
muchh of the literature (Mincer, 1963). In our view, In(age) is more reasonable, as
yearss are perceived as running quicker as one grows older.
Next,, two variables describing the respondents' living situations are included in the
model,, viz. the level of aircraft noise nuisance and the presence of noise insulation.
Obviously,, the effect of aircraft noise nuisance on well-being is expected to be
negative.. The interaction term lns*\r\Ku is included in the model since we assume
thatt the size of the negative noise effect will do less harm if the house has noise
insulationn and, hence, that well-being is positively affected by the presence of noise
insulation. .
Thee resulting estimates for this equation are presented in table 6.11.

TableTable 6.11: Estimation of the well-being equation with the variable Ku
Variable e
intercept t
Iny y
Infe e
(Infs)2 2
lny*lnfe e
Inage e
(Inage) 2 2
InKu u
/ns'lnKu u

Parameterr estimate
2.6708 8
0.4035 5
-- 1.8240
-0.1352 2
0.2517 7
-- 3.2883
0.4412 2
-- 0.0308
0.0500 0

Standardd deviation
1.7360 0
0.0688 8
0.6997 7
0.1055 5
0.0880 0
0.9520 0
0.1298 8
0.0233 3
0.0209 9

R2== 0.1590
N== 1,075
## Not significantly different from 0 at a 5% level.

t-value e
1.5385# #
5.8619 9
-- 2.6070
-- 1.2818#
2.8601 1
-- 3.4543
3.3989 9
-- 1.3225#
2.4002 2
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Lookingg at these results (on which we shall not comment at this point but later on,
whenn discussing the results of table 6.13 below), we see that the (external) effect of
noisee nuisance is not significant. It follows that our first attempt to identify the external
effectt has not been rewarded.
Thee reason is that it is not the objectively measurable aircraft noise nuisance that
matterss but the subjectively perceived nuisance, which partly depends on nonacousticc factors. For instance, if an individual is at home during the daytime, it stands
too reason that aircraft noise will have a larger impact than when he or she is not. The
conceptt that will co-determine well-being is the subjective variable perceived noise,
whichh we call noise for short.
Thiss variable noise is based on the answers to question 25 in the survey. This
questionn asks respondents to indicate the extent to which several sound sources
(enumeratedd in the question) cause noise nuisance at their place of living. These
soundd sources relate to, among other things, trains, neighbours, industry and
aeroplanes.. The answer to this question is given on a discrete 5-value variable,
indicatingg that the respondent "never" experiences noise nuisance up to a situation in
whichh the respondent "always" experiences noise nuisance. The answers for
nuisancee by aeroplanes were given earlier in table 6.7 (section 6.5.1).
Thiss subjective variable will depend on objective circumstances, especially the
objectivelyy measurable noise level in Ku and individual variables x, like family size,
housingg expenses et cetera. If we include the intermediate variable noise, the
specificationn of well-being reads as follows:
W*W* = fi0 + /?, In v + J32 In fs + /?3 (in fs)2 + /? 4 In v * In fs + /35 In age +
J3J366 (in age)' + /?7 noise + J3g Ins * noise

noisenoise = f(Ku,x)
Inn this specification we suppose that well-being is indirectly, and not directly,
influencedd by changes in the level of Ku, viz. via the intermediate variable noise. It
followss that, if the noise level changes from Kuold to Kt/1^, the equivalent income
changee (y"evv -

ld

) may be calculated from the equation:

W*(noise(KuW*(noise(Kuoldold),y),yoldold)=W*(noise(Ku)=W*(noise(Kutteivtteiv),y),ynewnew) )
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Itt is obvious that noise is an ordinal variable as well (based on the subjective
evaluationss on a discrete [1-5] scale). However, if we replace noise by \>(noise) =
noise*,noise*, where \\i(.) is a monotonie transformation, is obvious that the terms in W*,
involvingg noise, may be rewritten as:

/? 7 noisee + fl$Ins * noise - fi-, (// ~ (noi.se*) + /3§y~

Ins * (noise*)

Itt follows that the transformation of noise into noise* implies only a change in the
functionall specification of W* as a function of noise. In order to be able to use this
variablee in OLS regressions, we choose to empirically transform the answers to
questionn 25d to a [-cc,+x] scale, just as we did with the answers to the Cantril question
W. W.
Usingg the specification discussed above, the intermediate variable noise is explained
withh the following variables:
family size (Infe)
monthly housing expenses (InHe)
dummy for presence at home during the day (home)
noise in terms of Kosten units (\r\Ku)
dummy for presence of balcony (Bal)
dummy for presence of garden (Gar)
Thee resulting estimates for this equation are shown in table 6.12. Since the Ku values
lowerr than 20 are -according to experts- not wholly reliable, we used a correction
methodd in order to correct for the measurement error related to these lower Ku values
(cf.. appendix B).

TableTable 6.12: Estimation of the intermediate variable 'noise'
Variable e
intercept t

Infe e
InHe e
Home Home
InKu u
Bal Bal
Gar Gar

Parameterr estimate
-- 1.4008
0.0483 3
0.1082 2
0.1399 9
0.3696 6
0.1098 8
0.2513 3

Standardd deviation t-value e
-2.5699 9
0.5451 1
0.0817 7
0,5910# #
00839 9
1.2901# #
11 9087#
0.0733 3
25.1200 0
0.0147 7
1.7840# #
0.0615 5
2.5451 1
0.0987 7

R2== 0.1772
N== 1,132
## Not significantly different from 0 at a 5% level.
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Thee influence of family size on noise is positive (the larger the household, the more
annoyancee by the aircraft noise) but not very significant. Such a positive effect of
familyy size on annoyance by aircraft noise is also found in a Regioplan publication
wheree the nature and the extent of the complaints about aircraft noise nuisance in the
Schipholl region are studied (Hulshof and Noyon, 1997). A special complaints bureau
existss that residents can call to lodge a complaint about aircraft noise nuisance. The
researcherss found that in the group that has actually lodged a complaint, 14% comes
fromm individuals living alone (versus 29% in the group of non-complainers), 35% comes
fromm people who are living together, as partners, without having any children (versus
30%% in the group of non-complainers), and 46% comes from couples with children
(versuss 36% of the non-complainers) (ibidem, p. 100 and p. 152). However, both our
andd Regioplan's results are contradicted by another Dutch survey in the Schiphol
region,, this one conducted by TNO-PG and RIVM (1998). They found a negative
influencee of the family size on the annoyance by aircraft noise, i.e., individuals living
alonee are more often annoyed by aircraft noise than people in households with more
thann one member.
Furthermore,, the results indicate that the higher the housing expenses, the more
someonee is annoyed by aircraft noise nuisance. Also, individuals who are at home
duringg the day on weekdays experience more aircraft noise nuisance than people
whoo are not at home during that period. However, both effects are not significant at a
5%% significance level, while the effect of the variable Home is significant at a 5.9%
significancee level.
Next,, three variables describing the respondents' living situations are included in the
model,, viz. the level of aircraft noise nuisance, the presence of a balcony and the
presencee of a garden. Of course, the effect of aircraft noise nuisance on noise is
positive,, but what is more important: it is a significant effect. The dummy variable
balconybalcony is 1 if a garden is present and 0 otherwise. The same applies to the dummy
variablee garden. It appears that the presence of a garden significantly increases the
extentt to which individuals are annoyed by aircraft noise. The effect of the presence
off a balcony is also positive but not significant at a 5% level (at a 8.1% level of
significancee the effect is significant).
Thee next step is to substitute the intermediate variable noise in the equation
explainingg well-being. The resulting estimates for this equation are presented in table
6.13. .
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Nett monthly income has a positive and significant impact on well-being. The family-size
effectss Infe and (Infe)2 are negative, but the latter is not significant. The coefficient of the
interactionn term with income (lnfe*lny) is positive and significant. The combined effect of
alll three variables describing the family size indicates that an optimal family size exists
andd that this size increases with the income. The impact of age on well-being is
negativee in the relevant age range.

TableTable 6.13: Estimation of the well-being equation
withwith the intermediate variable noise
Parameterr estimate
Variable e
3.3052 2
intercept t
Iny y
0.3963 3
-- 1.9125
Infe e
(Infe)2 2
-0.1215 5
Iny'lnfe e
0.2641 1
-3.6482 2
Inage e
22
0.4954 4
(Inage)
-0.1395 5
noise noise
lns*noise lns*noise 0.1178 8

Standardd deviation
1.7465 5
00691 1
0.7031 1
0.1054 4
00882 2
0.9604 4
0.1308 8
0.0416 6
0.0575 5

t-value e
1.8924# #
5.7352 2
-2.7199 9
-- 1.1530#
2.9952 2
-3.7985 5
3.7864 4
-3.3551 1
2.0489 9

R2== 0.1645
N== 1,039
## Not significantly different from 0 at a 5% level.

Noticee that the coefficients in table 6.13 and table 6.11 hardly differ, except for the noise
coefficient.. Furthermore, the intermediate variable noise has now a significant and
negativee influence on well-being. The positive and significant interaction term of noise
insulationn with noise nuisance (lns*noise) indicates that, if the house does not have
noisee insulation, the effect of noise nuisance on well-being is -0.1395, whereas this
effectt decreases to -0.0217 (0.1175 - 0.1395) if the house does have noise insulation.
Apparently,Apparently, insulation does not fully mitigate the effects of aircraft noise on well-being.
Thiss result, that insulation does not fully mitigate the effects of noise, was also found in
thee contingent valuation study conducted by Feitelson et al. (1996, p. 11) discussed in
sectionn 6.4. Moreover, in the Regioplan study mentioned earlier, it was found that noise
insulationn does decrease the number of complaints about aircraft noise nuisance, but
thatt it does not eliminate all complaints (Hulshof and Noyon, 1997, p. 73).
Sincee noise is positively related to the noise level in Ku, well-being is negatively
relatedd to the noise level in Ku. Using this specification of well-being, it is now
possiblee to compute monetary compensations for changes in the noise level in Ku.
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Inn section 6.6.2 these compensations are differentiated according to income
positions,, whereas in section 6.6.3 they are differentiated according to housing
expenses.. Section 6.6.4 gives the compensation for the average household. Finally,
sectionn 6.6.5 deals with the question how much such a compensation scheme would
costt to society.

6.6.26.6.2 Compensations and the Value of Insulation differentiated for
IncomeIncome Positions
Departingg from the model estimated in table 6.12 and table 6.13, we are now able to
derivee monetary compensations for changes in the noise level measured in Ku. It is
assumedd that all other variables remain constant. Furthermore, if we leave other
possibilitiess of compensation (like removal or noise insulation) out of consideration, at
leastt for the moment, only one way exists to compensate for extra noise nuisance,
namelyy to give the household an extra income of Ay. The amount of \y is determined
ass follows:
fli'it

WW

IV*[YIV*[YMM,,

fs,age,

noiseiKuM

it i )id
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).Ins)= IV*[\
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- ( - 0 . 1 3 9 5 - 0 . 11 \7&*Ins)*(noise{Ku"1""
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A TT

— \
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noiseiKu"l"

)-noise(Ku"IJ

). Ins)

)\

0.3%3 + 0.2641*ln fs

,

PYH

—

where e

noise(Ku"noise(Ku"cc""

) - noisei Ku"ld ) = 0.3696 * !nj "
iKiiiKii
j

. .

Inn practice, an increase in noise nuisance can also be counterbalanced by the
installationn of noise insulation. As our model includes an interaction term of noise
nuisancee with a dummy variable indicating whether noise insulation is present (Ins = 1)
orr whether noise insulation is not present {Ins = 0), we can also differentiate the
compensationn scheme for the presence of insulation. The compensation for households
livingg in non-insulated houses can be derived from:
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H'H' [Y° " , fs,age.noise(Ku"

" );Ins = 0j= IV * (y""'', fs.age, nuise(Ku"L '' ); Ins = 0
-(-0.1395)*[noise(Kuu '"'" )-noise{ Kit "U ) \

Av,,,,,,,,,.** = y " w * | e x p

0.3963-r0.2641*lnn fs

Thee compensation for households living in insulated houses can be derived from:

ll'*[yll'*[yulul''ii,fs.age,noisc(Ku",fs.age,noisc(Ku"IJIJy,Insy,Ins

= l)= fr*(v"'" . /.v. age, noise( KuHV

-{-0.1395-t-0.11 178)*Uo/iv(A"»"t>u )-noise(Ku"ld
Av,„,, =.v

)\

0.3963*0.2{)41*lnn fs

*i exp

Tabless 6.14 and 6.15 give the result for non-insulated {Aynonins) and insulated houses
(Ay,ns),, respectively.
Thee compensation amounts are differentiated for various income positions (yoW in the
formulass above). Properly speaking, the compensation schedule should also depend
onn the family size (via Infe). Although such a differentiation is feasible, we take the
valuee of the family size to be equal to the sample mean (2.2585).10 Finally, we notice
thatt all amounts are defined in terms of net monthly amounts per household.

TableTable 6.14: Compensation if noise insulation is not present (Ayn0nms)
(differentiated(differentiated for income positions)

ƒƒ 1,500
ƒƒ 2,000
ƒƒ 3,000
ƒƒ 4.000
ƒƒ 5.000
ƒƒ 6.000
ƒƒ 7,500
ƒ10,000 0
ƒ12.500 0
ƒ15.000 0

40 Ku

200 -> 30 Ku

300

ƒƒ

ƒ39.54 4
ƒ52.72 2
ƒ 7 99 08
ƒƒ 105.43
ƒƒ 131.79
ƒƒ 158.15
ƒƒ 197.69
ƒ263.59 9
ƒ329.48 8
ƒ395.38 8

64.57

ƒƒ 86.10
ƒƒ 129.15
ƒƒ 172.20
ƒƒ 215 25
ƒ258.30 0
ƒ322.88 8
ƒ430.50 0
ƒƒ 538 12
ƒ645.75 5

-H>

400 -> 45 Ku

400 -> 50 Ku

ƒƒ 14.92
ƒƒ 19.89
ƒƒ 2 9 8 4
ƒƒ 3 9 7 9
ƒƒ 49.74
ƒƒ 59.68
ƒƒ 74.61
ƒƒ 99.47
ƒƒ 124.34
ƒƒ 149.21

ƒƒ 27.89
ƒƒ 37.19
ƒƒ 55.78
ƒƒ 7 4 3 8
ƒƒ 92.97
ƒƒ 111.57
ƒƒ 139.46
ƒƒ 185.95
ƒ 2 3 22 43
ƒ278.92 2
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TableTable 6.15: Compensation if noise insulation is present (Ayins)
(differentiated(differentiated for income positions)

ƒƒ 1,500
ƒƒ 2,000
ƒƒ 3,000
ƒƒ 4,000
ƒƒ 5,000
ƒƒ 6,000
ƒƒ 7,500
ƒ10,000 0
ƒ12,500 0
ƒ15,000 0

20 0- » 3 0 K u u

30 0- > 4 0 K u u

40 0- + 4 55 Ku

40 0->> 50 Ku

ƒ ƒ 9.86 6
ƒ ƒ 13.14 4
ƒ ƒ 19.71 1
f f 26.28 8
ƒ ƒ 32.85 5
f f 39.42 2
ƒ ƒ 49.28 8
ƒ ƒ 65.71 1
ƒ ƒ 82.13 3
ƒ ƒ 98.56 6

ƒ ƒ 6.08 8
ƒ ƒ 8.10 0
ƒ ƒ 12.15 5
ƒ ƒ 16.20 0
ƒ ƒ 20.25 5
ƒ ƒ 24.30 0
ƒ ƒ 30.38 8
ƒ ƒ 40.51 1
ƒ ƒ 50.64 4
ƒ ƒ 60.76 6

ƒ ƒ 2.31 1
ƒ ƒ 3.08 8
ƒ ƒ 4.61 1
ƒ ƒ 6.16 6
ƒ ƒ 7.70 0
ƒ ƒ 9,24 4
ƒ ƒ 11.54 4
ƒ ƒ 15.39 9
ƒ ƒ 19.24 4
ƒ ƒ2309 9

ƒ ƒ 4.30 0
ƒ ƒ 5.73 3
ƒ ƒ 8,60 0
ƒ ƒ 111 47
ƒ ƒ 14.33 3
ƒ ƒ 17.20 0
ƒ ƒ 21,50 0
ƒ ƒ 28.67 7
ƒ ƒ 35.84 4
ƒ ƒ 43.00 0

Thee tables start at a net monthly household income of ƒ1500 and a noise level of 20
Ku.. An increase in the noise level to 30 Ku requires a monthly compensation of
ƒ64.577 if the house is not insulated, and of ƒ9.86 if the house is insulated. Obviously,
thee amounts for households living in insulated houses are lower compared to those
forr households living in non-insulated houses.
Iff the noise level increases even further to 40 Ku, an amount of ƒ39.54 (insulation not
present)) or an amount of ƒ6.08 (insulation present) is added to the monthly
compensation.. In sum, the increase from 20 to 40 Ku requires a monthly
compensationn of ƒ104.11 if insulation is not present and of ƒ15.94 if insulation is
present. .

Thee value of noise insulation is derived from the following equation:

WW

c

, fs, age, noise; Ins = 0)= W ( v " t u , fs, age, noise; Ins - l)
valuee of insulation = -[Ay,,,,. - Aynr/n!lls \

Thee results are shown in table 6.16. The amounts of compensation are of course
negative,, since people are willing to pay part of their income for insulation as
insulationn reduces the effect of noise nuisance on well-being.
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TableTable 6,16: The value of noise insulation (differentiated for income positions)

ƒƒ 1,500
ƒƒ 2,000
ƒƒ 3,000
ƒƒ 4,000
ƒƒ 5,000
ƒƒ 6,000
ƒƒ 7,500
ƒ10,000 0
ƒ12,500 0
ƒ15,000 0

200 -> 30 Ku

300 -> 40 Ku

400 -

ƒƒ 54.72
ƒƒ 7 2 9 6
ƒƒ 109.44
ƒ 1 4 55 92
ƒƒ 182.39
ƒ218.87 7
ƒ273.59 9
ƒ 3 6 44 79
ƒ 4 5 55 99
ƒƒ 547 18

ƒƒ 33.46
ƒƒ 44.62
ƒƒ 66.92
ƒƒ 89.23
ƒƒ 111.54
ƒ133.85 5
ƒƒ 167.31
ƒ223.08 8
ƒ278.85 5
ƒƒ 334.62

ƒƒ 12.61
ƒƒ 16.82
ƒƒ 25.22
ƒƒ 33.63
ƒƒ 42.04
ƒƒ 50.45
ƒƒ 63.06
ƒƒ 84.08
ƒƒ 105.10
ƒƒ 126.12

45 Ku

400 - * 50 Ku
ƒƒ 23.59
ƒƒ 31.46
ƒƒ 47.18
ƒƒ 62.91
ƒƒ 78.64
ƒƒ 94.37
ƒƒ 117.96
ƒƒ 157.28
ƒƒ 196 60
ƒ 2 3 55 92

Thee three tables in this section indicate that the relation between the measurement
unitt Ku on the one hand, and the perceived noise nuisance on the other hand, is not
linear.. It turns out that the nuisance increases at a lower rate than does the noise
levell in terms of Ku and, consequently, that the compensation amounts for an
increasee from 20 to 30 Ku are higher than for an increase from 30 to 40 Ku, and so
onn for the next increases in Ku. Such a non-linear relation is also found in other
studiess {TNO-PG/RIVM, 1998, p. 63). There may be several causes for this nonlinearity. .
AA first possible cause is the diminishing marginal (dis)utility of noise nuisance, viz., an
extraa Ku does increase the noise nuisance, but the increment is increasingly smaller, as
thee Ku level is higher. Individuals become kind of satiated, as they suffer more noise
nuisance.. For instance, they might get used to the aircraft noise nuisance. This
correspondss to Weber's law, which states that the 'just noticeable difference' of a
certainn stimulus is a constant fraction of the stimulus intensity (Antonides, 1991, pp. 5356).. For example, in the case of loudness, Weber found that a subject, who is just able
too perceive the difference between 10 and 11 units of loudness (Weber's constant being
1/100 in this case), will also just be able to perceive the difference between 30 and 33
unitss of loudness. Later, Fechner related the perceived difference to the objective
differencee by equating the 'just noticeable difference' to the unit of sensation (by
assumption).. Fechner's law states that the magnitude of sensation is a logarithmic
functionn of the stimulus intensity (ibidem, p. 54).
AA second cause of the non-linearity in the measured versus the perceived noise
nuisancee could be that noise nuisance is reduced due to cognitive dissonance (TNOPG/RIVM,, 1998, p. 64). Cognitive dissonance theory states that an inconsistency
betweenn two or more cognitive elements in an individual's mind will motivate the
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individuall to decrease the dissonance. It implies that people may "justify" the fact that
theyy live in a noisy environment and, hence, report less noise nuisance in surveys.

6.6.36.6.3 Compensations and the Value of Insulation differentiated for
HousingHousing Expenses
Thee three tables in the previous section suggest that -for a given noise level in Kuthee higher the income, the higher the compensation and the value of insulation. This
positivee relation to income is probably not acceptable to most politicians. An
alternativee compensation scheme that may be acceptable to them, is a scheme that
differentiatess for housing expenses. However, since housing expenses and income
aree strongly and positively correlated, the result will be similar, in the sense that
richerr people will still receive more compensation.
Inn order to convert the scheme that is differentiated for income positions into a
schemee that is differentiated for housing expenses, we need to know the relation
betweenn income (y) and net housing expenses (He). For home owners, the housing
expensess generally also depend on the time of residence (Tor) and the current
markett value of the house (asking price Ap). The time of residence is also included in
thee relation for tenants. Table 6.17 gives the results for the home owners and tenants
inn the Schiphol region.

TableTable 6.17: The relation between housing expenses and income*
Homee owners
Inn He = 0.34++ 0.39 I n y -0.277 In Tor+ 0.30 In Ap
(-13.71) )
(6.12) )
(8.42) )
Thee result intermss of income:
l n y = ( 0 . 3 9 ) ' 1 1[Inn He - 0 . 3 4 + 0.27 In Tor-0.300 In Ap]
R22 = 0.393; IS == 615
Tenants s
In Tor
Inn He = 4.05++ 0.31 I n y-0.011
(10.60) )
(-0.43)" "
Thee result intermss of income:
I n yy = (0.31 )"1[Inn He - 4 . 0 5 + 0.01 In Tor]
R22 = 0.185; rv == 496

** t-values between (.).
*** not significantly different from 0
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Forr home owners, the effect of the asking price on housing expenses is significant
andd positive. For both home owners and tenants, the net housing expenses increase
withh the net monthly household income and the housing expenses decrease with the
timee of residence. For home owners, the negative effect of Tor on He may be
explainedd as follows. In the Netherlands, houses are in very short supply and prices
rosee by 5 to 20% per year during the last 15 years. There is also an annual general
inflationn fluctuating between 2 and 10% over that period. The housing expenses are for
aa good deal based on historical costs, while loans are paid off over the years. It follows
thatt nominal housing expenses of home owners tend to fall with the time of residence.
However,, for tenants, the effect of the time of residence on housing expenses is not
significant.. The main reason for this non-significance is that all Dutch rents are fixed
perr housing unit. The initial rent level of the housing unit may be increased each year
byy a nationally fixed percentage a, which approximately equals the nominal growth
ratee of income. Hence, staying in one apartment for a long time does not
automaticallyy reduce the relative rent/income ratio, apart from incidental cases where
thee income grows considerably.
Onn the basis of these results, we can now compute the amounts of compensation
differentiatedd for the asking price and the housing expenses (home owners} and the
rentt (tenants). The tables 6.18 to 6.23 are computed on the assumption that the
householdd has lived in the house for five years {Tor = 5).
Tablee 6.18 and 6.19 show the results for home owners and tenants, respectively, if
insulationn is not present.

TableTable 6.18: Compensation for home owners if noise insulation is not present

(differentiated(differentiated for net monthly housing expenses and asking price

Askingg price
ƒ150,000 0
Housingg expenses
ƒƒ 500
ƒƒ 750
ƒ1,000 0
Askingg price
ƒ400,000 0
Housingg expenses
ƒ1,000 0
ƒ1,500 0
ƒ2,000 0

200 -> 30 Ku

300 -v 40 Ku

400 -+ 45 Ku

400 --> 50 Ku

ƒƒ 37 59
ƒƒ 117.19
ƒƒ 262 59

ƒƒ 23.01
ƒƒ 71.75
ƒƒ 160.78

ƒƒ 8.69
ƒƒ 27.08
ƒƒ 60.68

ƒƒ 16.24
ƒƒ 50.62
ƒƒ 113.42

ƒƒ 114.70
ƒ357.62 2
ƒ801.34 4

ƒƒ 70.23
ƒ218.97 7
ƒ490.64 4

ƒƒ 26.50
ƒƒ 82.64
ƒƒ 185.16

ƒƒ 49.54
ƒƒ 154.47
ƒ346.12 2
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TableTable 6.19: Compensation for tenants if noise insulation is not present
(differentiated(differentiated for net monthly rent)
200 -> 30 Ku 300 -> 40 Ku 400 -> 45 Ku 400 -> 50 Ku
Rent: :
ƒ300 0
ƒ500 0
ƒ750 0

ƒƒ 11.87
ƒƒ 53.61
ƒ177.37 7

ƒƒ 2.74
ƒƒ 1239
ƒƒ 4098

ƒƒ 7.27
ƒƒ 32.82
ƒƒ 108.60

ƒƒ 5 13
ƒƒ 23 16
ƒƒ 7661

Tabless 6.20 and 6.21 give the amount of compensation for households living in houses
withh noise insulation.

TableTable 6.20: Compensation for home owners if noise insulation is present

(differentiated(differentiated for net monthly housing expenses and asking price
u 40 ^04 5 K u u
30 ^-40Ku
0

40 ->>
0 50 Ku

Askingg price
ƒ150,000 0
Housingg expenses
ƒƒ
5.74
ƒƒ 500
ƒƒ 17.89
ƒƒ 750
ƒƒ 40.08
ƒ1,000 0

ƒ ƒ354
ƒ 11.03
ƒ
ƒ 24.71
ƒ

3
1

ƒ ƒ1.34
ƒ ƒ4.19
ƒ ƒ9.39

4
9
9

ƒ ƒ2.50
ƒ ƒ7.80
ƒ 17.49
ƒ

Askingg price
ƒ400,000 0
Housingg expenses
ƒƒ 17.51
ƒ1,000 0
ƒƒ 54.58
ƒ1,500 0
ƒƒ 122.31
ƒ2,000 0

ƒ 10.79
ƒ
ƒ 33.65
ƒ
ƒ 75.40
ƒ

9
5
0

ƒ ƒ4.10
ƒ 12.79
ƒ
ƒ 28.65
ƒ

0
9
5

ƒ ƒ77 64
ƒ 233
ƒ 82
ƒ 533
ƒ 36

200 -> 30 Ku

4

0
0
9

TableTable 6.21: Compensation for tenants if noise insulation is present
(differentiated(differentiated for net monthly rent)

Rent:
ƒ300
ƒ500
ƒ750

:
0
0
0

200 -> 30 Ku

300 -> 40 Ku

400 -• 45 Ku

400 -» 50 Ku

ƒƒ
ƒƒ
ƒƒ

ƒƒ
ƒƒ
ƒƒ

ƒƒ
ƒƒ
ƒƒ

ƒƒ
ƒƒ
ƒƒ

1.81
8.18
2707

1.12
5.04
16.69

042
1.92
6.34

0.79
3.57
11.81

Now,, in the same way in which the income differentiation was carried out in the
previouss section, we can construct a table showing the value of noise insulation.
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TableTable 6.22: The value of noise insulation for home owners

(differentiated(differentiated for net monthly housing expenses and asking price
300 -» 40 Ku

400 ^ 4 5 K u

400 -» 50 Ku

Askingg price
ƒ150,000 0
Housingg expenses
ƒƒ 3 1 8 5
ƒƒ 500
ƒƒ 99.30
ƒƒ 750
ƒ 2 2 22 51
ƒ1,000 0

ƒƒ 19.48
ƒƒ 60.72
ƒ136.07 7

ƒƒ
ƒƒ
ƒƒ

ƒƒ
ƒƒ
ƒƒ

Askingg price
ƒ400,000 0
Housingg expenses
ƒƒ 97.20
ƒ1,000 0
ƒ303.04 4
ƒ1,500 0
ƒ679.03 3
ƒ2,000 0

ƒƒ 59.44
ƒ 1 8 55 31
ƒ415.24 4

ƒƒ 22.40
ƒƒ 6 9 8 5
ƒƒ 156.51

200 -> 30 Ku

7.34
22.89
51.29

13.73
42.81
95.93

ƒƒ 41.91
ƒƒ 130.65
ƒ292.76 6

Tab/ee 6.23: The value of noise insulation for tenants
(differentiated(differentiated for net monthly rent)

Rent:
ƒ300
ƒ500
ƒ750

:
0
0
0

200 -• 30 Ku

300 -> 40 Ku

400 -> 45 Ku

400 -^ 50 Ku

ƒƒ 10.06
ƒƒ 45.43
ƒ150.30 0

ƒƒ
6 15
ƒƒ 2778
ƒƒ 91.91

ƒƒ
ƒƒ
ƒƒ

ƒƒ
4.34
ƒƒ 19.59
ƒƒ 64.80

2.32
10.47
34.64

6.6.46.6.4 Compensations and the Value of Insulation for the average
Household Household
Inn this section, the exercises carried out above will be repeated, without any
distinctionss as to income position, housing expenses, asking prices, et cetera. In
otherr words, we take the average household as our starting point. Table 6.24 below
showss the compensating amounts for various increases in the Ku level. The amounts
representt the changes in the net monthly household income that are required to
compensatee for certain specified changes in the noise level (given the average
percentagee of noise insulated homes).
Itt is also possible to compute for the average household (average' referring to the
averagee household in the sample) how much the noise insulation is worth to them.
Supposingg that a dwelling is insulated against noise nuisance, how much would that
householdd have to receive in order to keep their well-being at the same level when
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thee insulation is removed? The answer is given in terms of a change in the net
monthlyy income, and equals ƒ 475.50.

TableTable 6.24: Change in net monthly household income necessary to compensate
forfor increased noise levels in Ku
Fromm
Fromm
Fromm
Fromm
Fromm
Fromm
Fromm
Fromm
Fromm
Fromm

X
20
20
20
30
30
35
35
40
40

Ku to X+A Ku
Ku to 21 Ku
Ku to 30 Ku
Ku to 35 Ku
Ku to 35 Ku
Ku to 40 Ku
Ku to 40 Ku
Ku to 45 Ku
Ku to 45 Ku
Ku to 50 Ku

AKu u
11
10 0
15 5
55
10 0
55
10 0
55
10 0

Ay y
ƒƒ 19.99
ƒƒ 169.00
ƒ235.01 1
ƒƒ 63.47
ƒ119.22 2
ƒƒ 54.93
ƒ103.97 7
ƒƒ 48.41
ƒƒ 92.19

6.6.56.6.5 The Costs of Compensation to Society
Ann important policy question now is what the total amount of compensation would be
forr compensating the population living around Schiphol for the noise nuisance they
suffer.. This means that we have to compute the amount per household in the area
involved,, taking into account that different households have different incomes and
experiencee different levels of Ku. Subsequently, the amounts for all households
concernedd have to be added together. For this purpose we have used the ADECS
database,, viz. the number of dwellings with a certain Ku value, as described in
appendixx C.
Inn this study we have only been able to do this for the households from the sample.
Since,, the 1,400 households from the survey sample are representative, as to
incomee and noise nuisance, for the entire population of 828,045 households within an
areaa of 50 square kilometres around Schiphol, we can find the total costs amount by
multiplyingg all amounts by 828,045.
Supposee we set a critical Ku limit of x Ku, for example. What is the percentage of
householdss having a noise nuisance level worse than x Ku, and how high would be the
amountt to compensate for the exceeding nuisance? In table 6.25 below we have done
thiss for a number of critical levels. To be precise, we have computed the total yearly
compensationn necessary to bring down the nuisance level for all people suffering from a
damagee level of over x Ku, to the chosen ievel of x Ku.
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Wee first computed the average monthly compensation per household within the x Ku
zone.. If we choose x to be 20, the resulting amount is ƒ114.78, which is the average
compensationn to bring down the nuisance levels of over 20 Ku, for instance from 40
too 20 Ku (about ƒ288.22 according to table 6.24 above), or from 30 to 20 Ku (about
ƒ169.00),, but also from 21 to 20 Ku (ƒ19.99). Since most households experience
noisee levels of close to 20 Ku, the average compensation is low compared to some of
thee figures in table 6.24 above. Subsequently, we have multiplied this average
monthlyy amount (column 3 in the table) with the number of households suffering from
damagee levels of over 20 Ku (cf. appendix C). Finally, we have translated these
outcomess into annual amounts (column 4 in the table).

TableTable 6.25: Total yearly amount of compensation if every household in the
SchipholSchiphol region is compensated for the noise nuisance above x Ku
xKu u
>20Ku u
>25Ku u
>30Ku u
>35Ku u
>40Ku u

Numberr of households Averagee monthly compensation Totall yearly amount of
compensation n
perr household concerned
concerned* *
ƒƒ 185.54 million
ƒƒ 114.78
134,705(16.3%) )
ƒƒ 76.93
ƒƒ 45.28 million
49,0522 (5.9%)
ƒƒ
8.13 million
ƒƒ 67.49
10,0411 (1.2%)
ƒƒ
3.75 million
ƒƒ 61.49
5,0866 (0.6%)
ƒƒ 46.28
ƒƒ
1.95 million
3,5111 (0.4%)

** Of the total population in the Schiphol region.

Thee table shows that the average monthly amount of compensation for a bottom level
off 20 Ku is higher than the average amounts for higher critical levels. That is logical,
becausee the higher the critical level, the smaller the number of Ku that are
compensated.. This is shown even more clearly in column 4 of the table, where the
totall amount of annual compensation is mentioned. This is because the number of
householdss exposed to over 20 Ku is much higher than the number of households
exposedd to higher critical levels, because it encompasses all the higher critical levels.
Accordingg to this method, the total costs of compensating all residents for the nuisance
exceedingg 20 Ku would be ƒ185.54 million. This amount is one and a half times higher
thann the amount of ƒ123.7 million found in the hedonic price study conducted by Morell
andd Lu (1999) mentioned earlier (section 6.4). The difference may be partly due to the
factt that hedonic price studies only identify market premiums, whereas the well-being
evaluationn method identifies the total economic value of a good, viz. including the nonusee value (see chapter 3, section 3.3).
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Results of the Conjoint Measurement Method

Thee conjoint measurement question contains a set of four vignettes. The respondents
aree asked to order the four vignettes from most preferred to least preferred, to give
reportt marks to each of the four vignettes, and to indicate which of the vignettes are
acceptablee to them.11 These three questions, as worded in the Schiphol survey, are
givenn below.

questionn 49
Whenn answering the last three questions, please take as the starting point your current living
situation,, which will be changed at some points, to be indicated later.
Iff your present dwelling is a flat or an upstairs, please read 'balcony' where 'garden/balcony' is
printed.. If your present dwelling is situated (partly) on the ground floor, please read 'garden' where
garden/balcony'' is printed.
Beloww you find descriptions of 4 different living situations. If you were asked to rank these
situationss from best to worst, which would be your first (= 'best') choice? And which would be your
second,, your third, and your fourth (= 'worst') choice?
N.B.:N.B.: NOISE NUISANCE DURING THE NIGHT MEANS BETWEEN 23.00 AND 6.00 H., DURING THE
DAYDAY MEANS BETWEEN 8.00 AND 20.00 H. AND IN THE EARLY MORNING/EVENING MEANS
BETWEENBETWEEN 06.00 AND 08.00 AND BETWEEN 20.00 AND 23.00 H., RESPECTIVELY.
SOCIALSOCIAL NOISE NUISANCE MEANS NOISE CAUSED BY NEIGHBOURS, PUBS AND
RESTAURANTS,RESTAURANTS, ETCETERA.
Pleasee look carefully at the four different living situations and also take into account your income
andd other personal circumstances.
Livingg situation 1

Living situation 2

Living situation 3

Myy first choice is

Living situation 4
D

Myy second choice is

D

Myy third choice is

D

Myy fourth choice is

Q

Livingg situation 1
Parkingg facilities: moderate
Accessibilityy by public transport: moderate
Greenn areas: fair
Garden/balcony:: absent
Sociall noise nuisance: rare
Aircraftt noise nuisance: every day, mainly
duringg the night
Yourr present housing expenses or rent will
bee 50% less

D

D

D

O

O

Livingg situation 2
Parkingg facilities: good
Accessibilityy by public transport: good
Greenn areas: only few
Garden/balcony:: present
Sociall noise nuisance: once every two
weeks,, mainly during the night
Aircraftt noise nuisance: once every two
weeks,, mainly in the early morning and in the
evening g
Yourr present housing expenses or rent will be
10%% higher
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Livingg situation 4
Parkingg facilities: good
Accessibilityy by public transport: bad
Greenn areas: only few
Garden/balcony:: absent
Sociall noise nuisance: once a month, mainly
duringg the night
Aircraftt noise nuisance: once every two
weeks,, mainly during the night
Yourr present housing expenses or rent will be
50%% higher

Livingg situation 3
Parkingg facilities: bad
Accessibilityy by public transport: moderate
Greenn areas: only few
Garden/balcony:: absent
Sociall noise nuisance: once a week, mainly
duringg the night
Aircraftt noise nuisance: once a week,
mainlyy during the day
Yourr present housing expenses or rent will
bee 25% less

questionn 50
Couldd you please give report marks to the four living situations, between 1 and 10. where 10 is
thee best possible situation for you, and 1 is tfee worst possible situation'? So, please grade your
firstt - fourth choice with marks between 1 and 10, allotting a lower mark to each subsequent
choicee (the report mark for the second choicehass to be lower than the report mark for your first
choice,, et cetera).
11
Myy report mark for my first choice is
Myy report mark for my second choice is
Myy report mark for my third choice is
Myy report mark for my fourth choice is

D
D
D
D

2

D
D
D
D

3

O
Q
D
D

4

5

6

7

8

9

D
D
D
D

D
D
D
a

D
D
D
n

D
O
Ü
D

D
a
G
O

D
D
D
D

10

DD
DD
DD
DD

questionn 51
Youu have now ranked and graded four living situations, but which of these four situations represent
situationss that are really acceptable to you (that s:: situations that you would actually accept)?
PLEASEPLEASE CROSS ONE BOX ONLY
44 f j
All of my four choices
11
Only my first choice
22

My first and second choices

3 DD

My first. second and third choices

55

Q

None of my four choices

ConstructionConstruction of the vignettes
Eachh of these four vignettes describes a particular living situation in terms of thirteen
attributes.122 Four of these attributes of the living situation describe the aircraft noise
nuisance.. The attributes and their possible values are shown in table 6.26.
Withh these attributes and values it would be possible to construct a very large
numberr of different vignettes (e.g., 3*3*3*2*16*16*9 = 124,416). However, for this
studyy only 100 vignettes are used. The vignettes should portray realistic situations
andd should be clearly distinguishable from each other to respondents. Moreover, the
levell of the attributes is chosen in such a way that the set of vignettes is approximately
orthogonal.. With the set of 100 vignettes, 25 questionnaire versions are constructed of
44 vignettes each.
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TableTable 6.26: The attributes and their possible values
Attributes s

Possiblee values in words

Good/moderate/bad d
Good/moderate/bad d
Many/fair/onlyy few
Present/absent t
Twoo dimensions:
1. period: rare, mainly during the day, mainly
\ " ^ ^ duringg the night, mainly in the early morning
\\
\ \ 11 andd in the evening.
\ \ 2. frequency: every day, few times per week,
everyy week, once every two weeks, once a
month,, rare
Twoo dimensions:
Aircraftt noise nuisance x
1. period: rare, mainly during the day, mainly
\ ~ " --"duringg
the night, mainly in the early morning
\\
\ \ 11 andd in the evening.
\ \ 2. frequency: every day, few times per week,
everyy week, once every two weeks, once a
month,, rare
5%,, 10%, 25%, 50% increase, or 5%, 10%,
Changee in current housing
25%,, 50% decrease, or remain the same
expensess or rent

Parkingg facilities
Accessibilityy by public transport
Greenn areas
Garden/Balcony y
Sociall noise nuisance -

Possiblee values in
numbers s
3,2,, 1
3,2,, 1
3,2,, 1
1,0 0
33 dummies with
valuess 0 or 1
365/26,, 6,2, 1,
12/26,0 0

33 dummies with
valuess 0 or 1
365/26,6,2,, 1,
12/26,0 0
5,, 10,25,50,-5,
-10,-25,-50,0 0

AnalysesAnalyses of the answers to the vignettes question
Thee three answers of the respondents (viz. the rank order, the report marks, and the
acceptability)) provide an insight into the relative importance of the attributes. The
threee analyses based on these three answers give similar results. In the Uburg study,
wee also found such similarity between the three analyses. In order to avoid needless
repetitions,, only one of the three analyses is described here. We have chosen to
presentt the analysis based on report marks.
Thee choice for the report marks analysis is motivated by the fact that the
informationall efficiency of ratings is higher than that of rankings (e.g., rank orderings
andd acceptability), since ratings express preference intensities as well as a
preferencee order. Moreover, the choice for report marks is motivated by the fact that
aa significant relation exists between report marks for vignettes and Cantril ratings.
Apparently,, report marks also say something about the person who gives them:
respondentss who give high marks in the Cantril question, that is respondents who are
satisfiedd or happy with their life in general, also give higher report marks in the
vignettess question. If X is the average report mark respondents give to the four
vignettess and V is the Cantril rating on the ladder of life, then the relation between V
andd X is (based on the Schiphol sample; t-values between brackets):
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ïï = 7.887 + 0.1689. V
(15.126))

(11.365)

Thee ultimate aim of the vignettes analysis is to deduce price compensations for
changess in the level of a particular attribute. In this study, the trade-off of interest is
betweenn the monetary attribute 'housing expenses' on the one hand, and the
attributee 'aircraft noise nuisance' on the other hand. However, in the vignettes aircraft
noisee nuisance is not presented one-dimensionally in terms of Ku, but instead in two
dimensions,, namely the period when the nuisance mainly occurs and the frequency
off occurrence. Therefore, it is not possible to give a valuation per Ku as was done in
thee analysis based on the Cantril question.
Thee reason why aircraft noise nuisance is not described in terms of Ku is because
mostt respondents are unable to interpret this measure, viz. they do not know what a
noisee nuisance level of, say, 35 Ku stands for and, consequently, their answers
wouldd have no meaning whatsoever. Of course, we tried to bring the real Ku
measuree into the analysis in several ways. For instance, we tried to construct our
ownn Ku measure on the basis of the two dimensions period and frequency, and to
relatee this constructed Ku measure to the real Ku measure, in order to be able to
establishh a price per Ku after all. Nevertheless, these efforts have borne no fruit.
Althoughh it is impossible to deduce a price per Ku, the vignettes analysis still yields
veryvery interesting results. Section 6.7.1 discusses the results of the analysis based on
thee report marks for the vignettes. Subsequently, in section 6.7.2 the report marks
aree related to several personal characteristics.

6.7.16.7.1 The Analysis based on Report Marks
Thee theoretical mode! underlying the econometric analysis is an ordered logit model.
Tablee 6.27 below gives the results based on the report marks. What is estimated, is
thee probability that a vignette with certain values for the thirteen attributes receives a
particularr report mark ranging from 1 to 10.
Alll attributes but one are significant factors for the prediction of the report mark for
thee vignette: the dummy indicating social noise nuisance during the day is the only
attributee that is not significant. Furthermore, the coefficients of the attribute variables
havee the expected signs. For instance, the higher the housing expenses or the
frequencyy of social noise nuisance, the lower the report mark, or, the better the
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accessibilityy by public transport, the higher the report mark.

TableTable 6.27: Ordered logit results based on report marks (n=1,036)*
Parameterr estimate Standardd deviation
0.215 5
-1.527 7
0.208 8
-0.448 8
0207 7
0.388 8
1.248 8
0.208 8
2.110 0
0.211 1
0214 4
3.050 0
4.252 2
0221 1
6.120 0
0.253 3
7.929 9
0.370 0

Variable** *
Öf f

aa2 2
aa3 3
aa4 4
aa5 5
aas s
a? a?

aas s
«9 9

parkingg facilities
accessibilityy by public transport
greenn areas
garden/balcony y
sociall noise nuisance:
frequency y
duringg the day
duringg the night
inn the early morning and the evening
aircraftt noise nuisance
frequency y
duringg the day
duringg the night
inn the early morning and the evening
changee in housing expenses or rent

t-value e
-7.104 4
-2.156 6
1.874# #
5.995 5
10.023 3
14.274 4
19.222 2
24.200 0
21.405 5

0.299 9
0.418 8
0.311 1
0.934 4

0.038 8
0.038 8
0.036 6
0.062 2

7.933 3
11.093 3
8.616 6
15.130 0

-0.022 2
-0.011 1
-0.642 2
-00 411

0.006 6
0.110 0
0.112 2
0.112 2

-3.590 0
-0.096# #
-5742 2
-3.664 4

-0.024 4
-00 332
-0.742 2
-0.587 7
-0.013 3

0.006 6
0.121 1
0.119 9
0.118 8
0.001 1

** Sample size of 1,400 minus non-response and inconsistencies.
*** The az's are the intercepts belonging to the results for report mark z (z= 1
## Not significantly different from 0 at a 5% level

-4.240 0
-2.757 7
-6.217 7
-4.984 4
-11.150 0
9).

Tablee 6.27 can best be interpreted by taking a random vignette Z as an example. Such
aa vignette is presented in figure 6.1.

FigureFigure 6.1: An example called vignette Z
Situationn Z
Parkingg facilities: good
Accessibilityy by public transport: good
Greenn areas: many
Garden/balcony:: absent
Sociall noise nuisance: every week, mainly during the day
Aircraftt noise nuisance: every week, mainly during the night
Yourr present housing expenses or rent will be 50% higher
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Thee probability that this vignette Z will be marked 1 out of 10 is calculated as follows
(usingg a1 and the coefficients of the attributes from table 6.27, and imputing the
correspondingg numerical values of the attributes as given in table 6.26 above):
\ogn(prob\ogn(prob {report mark < l}) = -1.527 + 0.299 * (l) + 0.418*(l)+ 0.311 * (l)
++ 0.934 * (0) - 0.022 * {2) - 0.011 * (l) - 0.642 * (O) - 0.411 * (o)
-- 0.024 * ( 2 ) - 0.332 * (o) - 0.742 * (l) - 0.587 * (0) - 0.01 3 * (50)
== -1.99508
oo
''

/ ^ { r e p o r t mark < l | = _expH.99508)
l + exp(-1.99508)

=0.1197205

Thee probability that vignette Z gets a mark of 1 out of 10 (< 1) is 12.0%.13 In the same
way,, the probabilities that the vignette Z is marked 2, 3, ...until 10 can be calculated.
Notee that these probabilities are cumulative figures. Using 0:2, the probability that
vignettee Z gets a 2 is calculated by subtracting prob{report mark < 1} from prob{report
markk < 2} (e.g., 28.6% minus 12.0% gives 16.6%). The probability that vignette Z gets
thee highest report mark (10 out of 10), is calculated by subtracting prob{rank < 9}
fromm 1 (e.g., 1 minus 0.9994252 gives 0.0005748, which implies a 0.06% chance to
receivee a 10).
Inn this study, the most interesting attribute is the aircraft noise nuisance. It turns out that
aircraftt noise has the largest effect when it occurs during the nighttime. Moreover,
aircraftt noise in the early morning and the evening has more effect than noise during
thee day. The effect of flight frequency is generally much lower than the effect of the
periodd of occurrence.
Onn the basis of the results presented in table 6.27, we can now deduce a price for
flyingg during the nighttime from the trade-off ratio between 'aircraft noise nuisance
duringg the night' (Dnight) on the one hand, and 'change in housing expenses or rent
(HE)(HE) on the other hand. This trade-off ratio is determined in such a way that the
probabilityy distribution over the report marks remains the same. Thus, the probability
thatt a vignette receives a 1 remains the same, the probability that this vignette
receivess a 2 remains the same, as well as the probabilities for the marks 3 up to and
includingg 10. With the estimates from table 6.27 the following price equation can be
deduced; ;
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a.a. -0.742(Dmghif)-

0.01

ld

) = a. - 0J42(Dmglu";'n ) - 0.013(//£"'/ot)

00 742
AHE,AHE, =
77
0.013
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c=>

(ADnight.)
'

Iff the noise nuisance no longer occurs during the night (ADnightj = -1), people would
bee willing to pay an additional 57.1% of their housing expenses or rent. This figure
equalss 25.5% for the removal of noise nuisance during the day, and 45.2% for the
removall of noise nuisance in the early morning and the evening.
Thee relatively high coefficient of the dummy for aircraft noise during the nighttime
correspondss to findings in other studies conducted in the Schiphol region, viz. a study
conductedd by Regioplan and one by TNO-PG and RIVM. It is important to note that the
Regioplann study is an entirely different kind of study, and merely involves a primary
analysiss of data on complaints about aircraft noise.
Regioplann studied the complaints about aircraft noise nuisance that residents of the
Schipholl region lodged at the complaints bureau in 1996 (Hulshof and Noyon, 1997).
Thee researchers found that the probability that flights give cause for complaints is
35.1%% for flights during the night, 18.1% for flights in the early morning and evening and
9.2%% for flights during the day (ibidem, p. 144). According to these percentages, the
effectt of noise nuisance during the night in proportion to the effects during the early
morningg and evening and to the effects during the day is even larger than the relative
effectss found in our study. This is probably due to the fact that residents who lodge
complaintss experience more nuisance during the night than residents who do not
complainn (ibidem, p. 89).
Inn the TNO-PG/RIVM study about annoyance, perceived health and quality of life in the
Schipholl region, the following average nuisance scores per period were found {1998, p.
71):: 5.02 during the nighttime, 4.47 during the early morning and the evening, and 4.26
duringg the day. According to these figures, the relative weights between the nuisance
scoree during the nighttime and the other two periods is much smaller than the relative
weightss found in our and Regioplan's study.
Bothh our results and the TNO-PG/RIVM and Regioplan results indicate a far less severe
effectt of flights during the nighttime than the current Ku systematics assumes. The
valuess of the nighttime penalty factor ntp used in the Ku formula (cf. section 6.2), are
1.255 for the day, 6 for the early morning and evening and 10 for the night.5 Table 6.28
beloww summarises all of these results.
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TableTable 6.28: Comparison of relative weights of noise nuisance per time of day
Period d
Daytimee (08.00-20.00)
Earlyy morning and evening
Nighttimee (23.00-06.00)
Daytimee (08.00-20.00)
Regioplann study
Earlyy morning and evening
Nighttimee (23.00-06.00)
Daytimee (08.00-20.00)
TNO-PG/RIVMM study
Earlyy morning and evening
Nighttimee (23.00-06.00)
Nighttimee penalty factors Daytimee (08.00-20.00)
Earlyy morning and evening
usedd in the Ku formula
Nighttimee (23.00-06.00)
SEO/UvAA study

(06.00-08.00/20.00-23.00)

(06.00-08 00/20.00-23.00)

(06.00-08.00/20.00-23.00)

(06.00-08.00/20.00-23.00)

Relativee weights"
11
1.768 8
2.235 5
11
1.967 7
3.815 5
11
1.049 9
1.178 8
11
66
10 0

** The weight of noise nuisance during the day is taken as the point of reference (viz, a va!ue of 1).

6.7.26.7.2 Relating Report Marks to Personal Characteristics
Inn the analysis based on the report marks for vignettes, it is also possible to take into
considerationn the personal characteristics of the respondents.
Inn order to facilitate an OLS regression analysis on the report marks, the report
markss RM are empirically transformed from a discrete [1,10] scale, to a [-x,+x] scale
followingg the procedure described in section 6.6.1.
Apartt from the thirteen attributes, it was found that the report mark for a particular
vignettee is determined by the following variables:14
net monthly household income (ln[y])
age (ln[a] and (ln[a])2)
level of education (e)
sex (s)
presence of children in the household (ch)
intention to move out of the Schiphol region {move)
respondent travels by aeroplane [plane)
Thee last two of these variables will be explained below. The others speak for
themselves s
Thee variable 'intention to move out of the Schiphol region' is based on the answers to
questionn 30 (see appendix II at the end of this book): "Would you like to move away
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fromm your current neighbourhood within the next six months?". The respondent could
answerr "yes" or "no". Subsequently, in question 31, the respondents are asked to state
thee most important reason for their wish to move (e.g., high rent, change of jobs, noise
nuisancee in the neighbourhood, divorce et cetera). A dummy variable is created with a
valuee of 1 if the respondent does intend to move out within the next six months and the
mainn reason is noise nuisance in the neighbourhood, and zero otherwise.
Thee variable 'respondent travels by aeroplane' is based on the answers to question 42
(cf.. appendix II): "Which means of transport did you use during the past year? And how
oftenn did you use them?". The respondent could choose from several frequencies
(rangingg from "every day" to "(practically) never") for seven means of transport, one of
whichh is aeroplanes. A dummy variable is created with a value of 1 if the respondent has
flownn at least twice during the past year, and a value of 0 otherwise.
Thee results of the OLS regression are shown in table 6.29.

TableTable 6.29: Relating report marks (RM*) to personal characteristics
Variable e
intercept t
parkingg facilities (PA)
accessibilityy by public transport (PT)
greenn areas (GA)
garden/balconyy (GB)
sociall noise nuisance:
frequencyy (SF)
duringg the day (SD)
duringg the night (SN)
inn the early morning and the evening (SP)
aircraftt noise nuisance
frequencyy (FF)
duringg the day (FD)
duringg the night (FN)
inn the early morning and the evening (FP)
changee in housing expenses or rent (HE)
nett monthly household income (ln[y])
ln[age] ]
ln[age] 2 2
levell of education (e)
sexx (s)
presencee of children in the household (ch)
intentionn to move out of the Schiphol region (move)
respondentt is a flyer (plane)
NN = 1,036"

Parameter r
estimate e
3.426 6
0.131 1
0.231 1
0.147 7
0.492 2

t-value e

Standard d
deviation n
1.196 6
0.024 4
0.024 4
0,023 3
0.038 8

2.863 3
5.439 9
9.805 5
6.478 8
12.867 7

-0.014 4
0.090 0
-0,287 7
-0.141 1

0.004 4
0.076 6
0.078 8
0.078 8

-3.627 7
-1.188# #
-3,673 3
-1.817# #

-0.013 3
-0.093 3
-0.326 6
-0270 0
-0.672 2

0,004 4
0.081 1
0.079 9
0.078 8
0.072 2

-3,522 2
-1.141# #
-4.105 5
-3.464 4
-9.365 5

-0700 0
-1.585 5
0.226 6
0.188 8
-0.064 4
-00 091
-0.248 8
-0.037 7

0.034 4
0.661 1
0.092 2
0.065 5
0.037 7
0038 8
0.114 4
0.038 8

-2,063 3
-2.398 8
2465 5
2.911 1
-1.711# #
-2.392 2
-2.180 0
-0.954# #

R2= 0.1875

"" Sample size of 1,400 minus non-response and inconsistencies.
## Not significantly different from 0 at a 5% level.
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Tenn out of the thirteen attributes in the vignettes are significant and have the
expectedd sign. The dummies 'social noise nuisance during the day' and 'social noise
nuisancee in the early morning and evening' as well as the dummy 'aircraft noise
nuisancee during the day' are not significant. Moreover, the sign of the first dummy is
positive,, whereas a negative sign would be more plausible.
Furthermore,, the results show that respondents with higher net monthly household
incomess state lower report marks. Also, for most people the effect of age on the
heightt of the report marks is positive: the older the respondent, the higher his or her
reportt mark for a particular vignette.
Thee variable 'level of education' is a dummy variable with a value of 1 if the
respondentt has a lower level of education {primary education, lower vocational
education,, lower general secondary education, or intermediate vocational education).
Thee results indicate that the level of education is negatively related to report marks:
thee lower someone is educated, the higher their report marks for a certain vignette.
Apparently,, lower educated people are less critical towards and easier satisfied with
thee offered vignettes.
Thee variable 'sex' is a dummy variable with a value of 1 if the respondent is female
andd 0 if the respondent is male. Sex does not have a significant influence on the
statedd report marks. This variable is nevertheless included to prevent an omitted
variablee effect. The 'presence of children in the household' has a significant and
negativee influence: the report mark is lower if children are present. Respondents who
travelledd by aeroplane at least twice during the past year, state lower report marks.
However,, this effect is not significant.

6.88

Conclusions

Thee Schiphol study discussed in this chapter has two aims. The first is to estimate
thee monetary value of aircraft noise nuisance in the surroundings of Schiphol and the
secondd is to empirically test the valuation methods that could serve as alternatives to
thee contingent valuation method.
WelfareWelfare evaluation method
Inn this particular study the results of the welfare evaluation method are implausible,
becausee the sign of the noise level variable is counter-intuitive, and/or because the
effectss are not significant in the explanation of the income-evaluation //.
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Well-beingWell-being evaluation method
Itt appears that, in this study, it is the well-being evaluation method that works best,
sincee it gives significant and valid relations of well-being and noise nuisance, and
becausee it generates monetary compensations for changes in the noise level
measuredd in Ku.
Inn order to be able to compute compensations per Ku, we first related the Cantril
measuree of well-being (based on the respondents' answers to the ladder-of-life
question)) to the noise measure Ku. It turned out that the effect of noise in terms of Ku
wass not significant. Therefore, we had to include an intermediate variable of noise
nuisancee which, among other things, depends on the noise level in Ku. We
constructedd such a variable of noise nuisance on the basis of perceived noise
nuisancee as reported in the survey. In this specification, we suppose that well-being
iss indirectly, and not directly, influenced by changes in the level of Ku, viz. via the
intermediatee variable noise.
Thee estimation resuits of this modei indicate that the noise level in Ku has a
significantt and positive effect on the intermediate variable noise and, next, that this
variablee noise has a significant and negative influence on well-being.
Schematically,, the model is specified as follows.

FigureFigure 6.2: Schematic representation of our well-being evaluation model

familyy size
nett monthly housing expenses
dummyy for presence at home during the day
noisee in terms of Kosten units
dummyy for presence of balcony
dummyy for presence of garden

nett monthly household income
familyy size
agee of the respondent
presencee of noise insulation

\\
intermediatee variable
noise noise

Well-being g

Usingg this specification of well-being, we then computed monetary compensations for
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changess in the noise ievel in Ku. The basic idea behind these computations is that
thee level of well-being should not be affected by changes in noise levels.
*/It'lll

ww

^old

=w

W*[\W*[\oldold ,fs. age, noise(Ku"ld ), Ins)= H'(/"'" , fs, age, noise{Ku'"'" ). Ins)

Wee found that, for households with a net monthly income of ƒ5,000 and living in a
housee without noise insulation, a rise in the noise level from 20 to 30 Ku would
requiree a compensation of ƒ215.25 per month. In a similar way, we can construct a
compensationn tariff that is not based on monthly incomes, but on living expenses and
onn the asking price for the dwelling. In that case, if the noise nuisance were to
increasee from 20 to 30 Ku, we find that, for example, a family living in a non-insulated
dwellingg of ƒ400,000, with living expenses of ƒ1,500 per month, would have to be
paidd a monthly compensation of ƒ357.62.
Finally,, we also computed the total amount of compensation for the Schiphol region
(givenn the average percentage of insulated homes), departing from the idea that only
residentss with noise nuisance above a certain critical limit of x Ku are compensated
forr the exceeding nuisance. If this critical limit is set at 35 Ku, the total yearly amount
off compensations would be ƒ3.75 million, This corresponds to a capitalised value of
ƒ755 million (assuming an interest rate of 5%).
ConjointConjoint measurement method
Thee conjoint measurement method produces significant and plausible relations. For
instance,, when estimating the probability that a certain vignette receives a report
markk z, where z ranges between 1 to 10, all attributes but one are significant factors
forr the prediction of the report mark. Furthermore, the coefficients of the attribute
variabless have the expected signs. The same pattern applies to the analysis which
relatess report marks to personal characteristics. Moreover, the signs of the effects of
personall characteristics like income, age and education are the same as in the Uburg
study.. The sign of the variable 'presence of children in the household' is an exception:
inn the Uburg study the impact is positive, whereas in the Schiphol study the impact is
negative.15 5
Thee ultimate aim of the vignettes analysis, however, is not to estimate probabilities of
thee report mark, but to deduce price compensations for changes in the level of a
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particularr attribute. In this study, the trade-off of interest is that between the monetary
attributee 'housing expenses' on the one hand, and the attribute 'aircraft noise
nuisance'' on the other hand. However, in the vignettes aircraft noise nuisance is not
presentedd in terms of Ku. Therefore, it is not possible to give a valuation per Ku as
wass done in the analysis based on the Cantril question. Efforts to bring in the real Ku
measuree in the analysis in order to be able to establish a price per Ku after all, have
bornee no fruit.
Although,, it is not possible to deduce a price per Ku, the vignettes analysis still yields
veryy interesting results. For instance, we deduced a price for flying during the nighttime
fromm the trade-off ratio between 'aircraft noise nuisance during the night' on the one
hand,, and 'change in housing expenses or rent' on the other hand. If the noise
nuisancee no longer occurs during the night, people would be willing to pay an
additionall 57.1% of their housing expenses or rent. This figure equals 25.5% for the
removall of noise nuisance during the day, and 45.2% for the removal of noise
nuisancee in the early morning and the evening. Furthermore, our results indicate a far
lesss severe effect of flights during the nighttime than the current Ku systematics
assumes.. This result is also found in other studies, viz. the TNO-PG/RIVM and
Regioplann studies.

2200
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Appendixx A Results of the Welfare Evaluation
Method d

Inn this appendix the results of the welfare evaluation method are presented. The
welfaree evaluation method is based on the income evaluation question (Van Praag,
1971;; also see chapter 4, section 4.3): "Which monthly after tax household income
wouldd you in your circumstances consider to be very bad? Bad? Insufficient?
Sufficient?? Good? Very good?". By transforming these six income levels into a
numericall evaluation figure {1/12, 3/i2 until

11

/12), and relating this figure to personal and

environmentall circumstances, it is possible to determine the influence of a particular
environmentall effect {like noise nuisance) on the evaluation of income. Although a lot
off different specifications were used to explain the valuation of income (//), the results
off this particular study are not plausible because the sign of the noise level variable is
counter-intuitive,, and/or the effects are not significant in the explanation of //. Here,
onlyy three of the many regression equations are presented.

TableTable A.1: Welfare evaluation results I
Variable e
intercept t
ln[nett monthly household income]
ln[familyy size]
ln[noisee level Ku]
##

Parameterr estimate
4.6790 0
04006 6
0.1351 1
-0.0133 3

Standardd deviation
0.2147 7
0.0260 0
0.0322 2
0.0194 4

t-value e
21.7887 7
15.3904 4
4.1921 1
-- 0.6880#

Not significantly different from 0 at a 5% level.

Thee corresponding income change necessary to compensate a person with a net
monthlyy household income of ƒ4,000 for a change in noise nuisance from 20 Ku to 30
Kuu is calculated as follows.

/.i/.i = a + (f In v + /? 2 In fs + J3} In Ku

Inn v - // = (l - /?, )ln y - a - fi2 In fs - / i 3 In Ku

A [ l n y - / i ]] = 0
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Pi Pi In nKit Kit
old old
P\ P\ Ku Ku

AA v = /4,000 * \ exp

0.0133300 (, 30
Inn —
-0.40057311 20

1=-ƒ36.23 3

Thee compensation is negative, which would indicate that a person is willing to pay in
orderr to increase noise levels. However, the underlying coefficients are not
significant. .
Thee results presented in the next table are more plausible (the sign of 'ln[noise level
Ku]'' is positive), but the effect of 'ln[noise level Ku]' is still not significant.

TableTable A.2: Welfare evaluation results II
Variable e
intercept t
ln[nett monthly household income]
ln[familyy size]
(Inffamilyy size]) 2
ln[income]*ln[familyy size]
ln[age] ]
(ln[age]) 2 2
ln[noisee level Ku]
insulation** ln[noise level ku] n '

Parameterr estimate
2.0884 4
0.5440 0
0.2672 2
-0.0513 3
-0.0156 6
0.7264 4
-0.0951 1
0.0048 8
0.0061 1

Standardd deviation
0.8388 8
0.0224 4
0.1959 9
0.0262 2
0.0251 1
0.4608 8
0.0616 6
0.0079 9
0.0113 3

t-value e
2.4897 7
24.2370 0
1.3641# #
-- 1.9570#
-- 0.6230#
1.5762# #
-- 1.5441#
0.6003# #
0.5426# #

## Not significantly different from 0 at a 5% level.
Ins is a dummy variable with a value of 1 if noise insulation is present, and 0 otherwise.

mm

Thee compensation is calculated in the same manner as above.

AA v=\oldold

Ku Ku
(/7 7 +/? 88 *ƒ#«)' In n
old old
Ku Ku
*
-\> -\>
exp p
(l-/?,-/74*ln/5) )

Takingg the same situation with y = ƒ4,000, Kune" = 30 and Kuold = 20, and fs is
assumedd to be equal to the sample mean (2.2585), the compensation would amount
too ƒ15.74 if noise insulation is not present (Ins = 0) and to ƒ36.02 if insulation is
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presentt (Ins = 1). Accordingly, noise insulation is valued negatively. This counterintuitivee result is caused by the positive sign of the interaction term of insulation and
'ln[noisee in Ku]' (we would expect that the effect of noise nuisance would decrease if
noisee insulation is present).
Finally,, we included the intermediate variable noise in the model, where noise is
explainedd in the same way as in the analysis of the results of the well-being
evaluationn method (see table 6.13 in section 6.6.1 in the main text). Table A.3 below
givess the welfare evaluation results. The sign of the coefficient of noise is plausible,
butt again not significant. The sign of the interaction term of insulation and noise is
positive,, while a negative sign would be more plausible.

TableTable A.3: Welfare evaluation results III
Parameterr estimate
2.2893 3
0.5410 0
0.2558 8
-- 0.0484
-0.0151 1
0.6327 7
-0.0824 4
00186 6
0.0089 9

Variable e
intercept t
ln[nett monthly household income]
ln[familyy size]
(ln[familyy size]) 2
ln[income]*ln[familyy size]
Inn [age]
(ln[age]) 2 2
noise e
insulation'noisee <1)

Standardd deviation
0.8664 4
0.0233 3
0.2025 5
0.0272 2
0.0259 9
0.4784 4
0.0640 0
0.0105 5
0.0186 6

t-value e
2.6421 1
23.1954 4
1.2631# #
-- 1.7780#
-0.5822# #
1.3225# #
-- 1.2880#
1.7668# #
04789# #

## Not significantly different from 0 at a 5% level.
Ins is a dummy variable with a value of 1 if noise insulation is present, and 0 otherwise.

<1))

Thee compensation is now calculated as follows.

iPiiPi
Ayy = yold

where e

+

old old

fls * Ins)*\ noiseiKu "°' ) - noise(Ku

*-jexp

noise(Kunoise(Ku

i

|

(l-/?,-/?4*ln./j) )

old old

)-noise(Ku

-- ]

Hm
Ku Ku
) = 0.3696
„id „id
Ku Ku

Takingg the same situation as above, the compensation would amount to ƒ22.67 if
noisee insulation is not present and to ƒ33.59 if insulation is present. Again, noise
insulationn is valued negatively.
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Appendixx B Specification of the Unreliability of the
Kuu Values lower than 20

Technicall experts suspect that the objective measurement of noise in Kosten units (Ku)
iss not correct, if the noise level is below 20 Ku. More specifically, the non-reliability of
thiss measurement procedure increases, the lower the true Ku value is. This appendix
dealss with the problem how to detect the (heteroscedastic) measurement error and how
too correct for it.
Wee assume that noise nuisance (y) depends on a number of variables x = (x-,, .. ,xk)
andd the objective noise level K measured in Ku, or, more precisely, the logarithm of the
valuee in Ku.16 We denote the variable K by:

KK = ln(noisein Ku)
Wee model
yy = /3'x + 0KK + £

(B.l)

wheree p stands for a k-vector of regression coefficients and PK is the specific coefficient
correspondingg to the variable K. The variable y to be explained attains only five verbal
values,, viz. "always", "often", "regularly", "sometimes", or "never", which have to be
translatedd to some numerical scale by a monotonically increasing transformation. Due
too the ordinal character, the choice of that transformation is in a certain sense irrelevant,
ass we explained in the main text (cf. section 6.6). The OLS estimator, arrived at by
minimizingg the sum of squared residuals,
NN

2

wheree N stands for the number of observations, is:
bb = {X'X)~lX'y

(B.2)

Usingg the traditional textbook notation (XX) = N*Zxx, where ixx stands for the sample
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covariancee matrix of the vector (x, K), and the notation (X'y) = N*ZXy, where £Xy stands
forr the covariance vector y with (x, K), we may rewrite

(B3)

** = XxxIxy

Lett us now assume that noise cannot be exactly measured if the noise level is below 20
Ku.. In that case we meet a serious problem. Let the true value be denoted by 4, but we
observe e
K=4K=4

+ rj

(B.4)

wheree 77 stands for the measurement error or unreliability (in terms of percentages,
sincee K is measured in logarithms). We assume, as usual, that E(rj) = 0 and var(^) = a ƒ
>> 0. Moreover, 77 is not correlated with e and t. It follows that our matrix I X x differs from
thee matrix % . More specifically, consider the last diagonal element of Lxx, sayCTKK-We
have e

°KK=<T££°KK=<T££++rfrf

(B-5

andd consequently Ixx * 1 ^ . Our quest should be for

Butt as S^ is replaced by Zxx, it follows that the OLS estimate, say boi_s, differs from the
truee b, since

bb

truetrue = Z*f

Zcy

* ZxX

Zxy

=

b

OLS

Wee say that bots is biased due to the measurement error. Note that not only pK is
incorrectlyy estimated; this holds for all components of the vector /?. We assume here
thatt the other variables have zero measurement error, and, hence

Ixxx = I ^ + 1 ^

(B 7)

-

wheree \K is a zero matrix except for the diagonal element corresponding to the variable
K,K, which is equal to one. We also assume that 7 is not correlated with the error term s.
Hence,, we have ZXy = I; y . It follows that, if we would know ar,2, we may correct Ixx for
thee a,,2 effect and we then have
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(R8)

However,, we do not know a priori what a,,2 is, and therefore this correction is generally
impossible.. Nonetheless, in the present case, we may identify a,,2. We assume, with the
technicall experts, that a,,2 = 0 if Ku > 20, and a,,2 > 0 if Ku < 20. It may be inferred that
a, 22 depends on the true noise level c, which is consistently estimated by its observed
counterpartt K. We then have E(K) = I. Hence, we writeCT;;2as a decreasing function of
K,, or, more precisely, we assume:

CTCT22(K)(K) = 0 i f K u > 2 0
nn

a2 (K)= a2 ln(21-Ku) if Ku < 20

and
'i

(B.9)

'i

Heree a 7 2 is a constant. We assume that, if K falls, ar,z(K) increases, not linearly but
logarithmically.. We sketch this behaviour in figure B.1.

FigureFigure B.1: Behaviour of an2(K)

Byy making this assumption we are actually introducing an additional unknown o, 2 . In
thee literature and practical experience, there is no reliable estimate of a,,2. It is only
suggestedd that the relative measurement error below 20 may become quite
considerable,, especially for low values of Ku. The reason is that aircraft noise cannot be
sharplyy distinguished on the ground from wind noise and traffic noise, if the specific
aircraftt noise is moderate.
Wee may simultaneously estimate ötrue and a,,2 as follows. Consider the model

yy - 0K,true4 + £

(B.IO) )
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where,, without loss of generality, we drop the other variables x for ease of exposition.
Wee may rewrite

== /3KK + (£-j3Kn)

(B.ll)

Wee note that
y-PKjruvy-PKjruvKK

= £-PK1l

And,, hence, that the residual depends on c and 77. It follows that

E(v-/?.Y)) = 0
and d

var(( v -fiX) = var(s) + PW~{K)

(B.12)

Iff a,/(K) varies with K we have heteroscedastic unreliability. The previous equation
impliess that

{V-PX){V-PX)11

*<rl +/?£<r,;ln(21-Ku)/)(20-Ku) + i;

(B.13)

wheree D(20-Ku) = 1 for Ku < 20 and D(20-Ku) = 0 for Ku > 20, and v is a disturbance
error.. If we assume /? to be known, then we may estimate a / and a,,2 by OLS using the
squaredd residuals from the equation <B.1) to estimate

{V-PX){V-PX)22

= ( j ; + 51n(21 - K U ) D ( 2 0 - K U ) + LJ

(B.14)

Thenn o,72 = S / flK2- Hence we may identify the (k+1) unknowns (J3 and a,,2) from the
equationn system

P\o;=BP\o;=B
wheree we denote

(B.15)
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Iln(21-Ku)D(20-Ku)

nn = 1

andd pK stands for the coefficient corresponding to K.
Thiss system is solved taking into account the heteroscedasticity of the measurement
error.. The results are presented in table B.1. Note that equation B.14 is re-estimated in
eachh round with the previous /lvalues.
Equationn B.14 is estimated in the first round as:

(vv - (3K)2 = 0.4322 + 0.0133[ln(21 - KU)D(20 - Ku)]
(16.51))

(1.54)

NN = 1,183; R 2 =0.0020
Thee final estimate is:
(y(y - J3K)2 = 0.4218 + 0.0577[ln(21 - Ku)Z)(20 - Ku)]
(14.01))

(3.76)

NN = 1,183; R 2 =0.0118
Itt is evident that the error is heteroscedastic, witness the strongly significant coefficient
0.0577. .
Inn a similar way, we compare in table B.1 the true and naive regression results for
equationn B.14.
Inn the first column of table B.1 we present the 'true' regression coefficients # rue . The
standardd deviations are assessed by the usual delta-method (e.g., Greene, 1993, pp.
297-299).. The second column presents the naive OLS regression results, viz., if we do
nott correct for the measurement error in K. The naive estimators are the starting-point
forr the iterative estimation method.
Wee see that the naive and true coefficient estimates do not differ considerably except
forr (3K, which increases from 0.1998 to 0.3696.
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TableTable B.1: True and naive regression results
Truee regression results
Parameter
estimatee
interceptt
-1.4008
ln[familyy size]
0.0483
ln[housingg expenses]
0.1082
presencee at home on
weekdayss
0.1399
ln[noisee in Ku]
0 3696
presencee of balcony
0.1098
presencee of garden
0.2513

Variabless

NN = 1.132

**

Rtnje2 = 0.1772*

Standard
deviation
0.5451
0.0817
0.0839
0.0733
0.0147
0.0615
0.0987

Naivee regression results
Parameter
estimatee
interceptt
-1.0105
ln[familyy size]
0.0593
ln[housingg expenses]
0 1037
presencee at home on
weekdayss
0 1545
0.1998
ln[noisee in Ku]
presencee of balcony
0.1033
presencee of garden
0 2816

Variabless

NN = 1,132
2

Standard
deviation
0.2496
0.0461
0 0370
0.0545
0.0172
0.0465
0.0536

Rnaive2 = 0.1786
2

If no measurement error exists R is computed as follows: 1 - ({a, )/ ay2) which would equal 0.2411
Thee true explained variance is given by

Itt is also interesting to see what the measurement error implies. For a given Ku value
wee may calculate a 1 *a2-confidence interval for this true value. Table B.2 gives these
minimumm and maximum values for our study. Note that the deviation in terms of
percentagess is largest for 1 Ku and lowest for 19 Ku.

TableTable B.2: Minimum and maximum Ku values
Ku u
19 9
18 8
17 7
16 6
15 5
14 4
13 3
12 2
11 1
10 0
99
88
77
66
55
44
33
22
11

Minimumm Ku
11.0618 8
9.1091 1
7.9099 9
7.0161 1
6.2854 4
5.6553 3
5.0932 2
4.5799 9
4.1035 5
3.6559 9
3.2313 3
2.8256 6
2.4358 8
2.0594 4
1.6946 6
1.3398 8
0.9939 9
0.6558 8
0,3247 7

Maximumm Ku
32.6370 0
35.5690 0
36.5365 5
36.4874 4
35.7972 2
34.6578 8
33.1817 7
31.4415 5
29.4868 8
27.3532 2
25.0673 3
22.6498 8
20.1166 6
17.4808 8
14.7531 1
11.9421 1
9.0555 5
6.0994 4
3.0793 3
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Appendixx C Total Number of Residences in the
Schipholl Region and Ku Values

Tablee C.1 presents the total number of residences in particular noise zones in the
Schipholl region (that is, an area of 50 square kilometres around Schiphol).

TableTable C.1: Total number of residences per Ku-zone
Totall number off residences
Absolutee numbers
828,045 5

Percentages s

Areaa > 5 Ku

544,799 9

100% %
65.7934% %

Areaa > 10 Ku

396,287 7

47.8581% %

Areaa > 15 Ku

250,698 8

30.2759% %

Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa
Areaa

153,720 0
134,705 5
62,557 7
49,052 2
14,329 9
10,041 1
5,681 1
5,086 6
3,692 2
3,511 1
2,130 0
2,000 0
1,265 5
1,185 5
892 2
834 4
572 2

18.5642% %
16.2678% %

Totall Schiphol area

> 20
> 20
> 25
> 25
> 30
> 30
> 35
> 35
^ 40
> 40
> 45
> 45
> 50
> 50
> 55
> 55
> 60

Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku
Ku

Source:: ADECS/UvA/SEO

7.5548% %
5.9238% %
1.7305% %
1.2126% %
0.6861% %
0.6142% %
0.4459% %
0.4240% %
0.2572% %
0.2415% %
0.1528% %
0.1431% %
0.1077% %
0.1007% %
0.0691% %
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Endnotes s
11

The survey was co-sponsored by the Foundation for Economic Research of the University of
Amsterdamm (SEO for short) and the Institute of Economic Geography of the University of Amsterdam
(EGI),, as well as by the the Directorate General of Civil Aviation of the Dutch Ministry of Transport
(RLD).. I especially thank Bernard van Praag (SEO), Jan Lambooy (EGI), and Jaap de Wit (RLD) for
theirr help and efforts. I also thank Ingrid Overtoom and Marie-Louise Kok for their assiduous support in
analysingg the data set.
Partt of this chapter is based on the SEO/UvA report 'The shadow price of aircraft noise nuisance in the
surroundingss of Schiphol" by Van Praag et al. (1999), and on Van Praag and Baarsma (1999).

22

Perhaps, the Minister of Environmental Affairs, Mr. Jan Pronk, is the only one who publicly argued
thatt noise nuisance is not that important: "Noise is a big problem, however, noise does not kill you.
MyMy priorities lie somewhere else." {Volkskrant, 24/12/1998).

33

For instance, the Temporary Schiphol Consultation Platform (the Dutch TOPS, with members from
thee environmental organizations and the air transport industry) has advised the Minister to establish
ann expert centre that can hallmark the figures in the various Schiphol reports. Both parties in TOPS
weree driven up the wall by the continuous quarrelling about the correctness of the many figures
(Volkskrant,(Volkskrant, 28/7/99).

44

55

Many of these studies are reviewed in Frijters (1999) and Plug (1997).
The value of the nighttime penalty factor for each period over a space of twenty-four hours
(source:: Ministerie van Verkeer en Waterstaat, 1998, p. 40):
08-18hh
1

18-19h
2

3

19-20h
44

20-21h

21-22h
22-23h
6
8

23-06h
10

06-07h
8

07-08h
4

66

Recently, the US measure (NEF) has been replaced by 'L dll ', and the UK measure (NNI) has been
replacedd by 'L eq '. In the near future, the Dutch measure will probably also be replaced by a new
measure. .

77

Protest voters are respondents who do not want to pay for the good considered because they think
thatt others should pay, or because they oppose to the idea of having to pay for the good (cf. chapter
5,, section 5.9.1). Information on the motives for stating the "at no price" answer is lacking and,
therefore,, it is not possible to distinguish between real protesters and others (e.g., people who do not
know).. Note that, the percentage of protest voters is very high, which implies a very large reduction
off the sample size.

88

Note that the ladder of life runs from 1 to 10 and not from 0 to 10, as in the original Cantril question.

99

Family size is defined as follows: 1 + partner + number of children living at home.

10

AA compensation scheme that would take account of the family size, would be more beneficial to
householdss with children compared to households without children. The question is whether such a
schemee is politically acceptable, among other things, since family size is considered to be a private
matterr and not a fact on which the government should base her policy.

111

12

Note that report marks run from 1 to 10 and not from 0 to 10, as in the Uburg study.

lnn the first column of table 6.26, it looks as though the vignettes include only seven attributes.
However,, the number of attributes is thirteen, since the attributes 'social noise nuisance' and 'aircraft
noisee nuisance' are each described by four attributes (three dummies for the time of day and one
variablee describing the frequency of noise nuisance).

13

Sincee the model produces cumulative probabilities, the model specifies the probability that a vignette
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getss a report mark of 1 as the probability that the mark of the vignette is lower or equal to 1 (< 1).
14

Otherr specifications are possible as well. However, the specification presented in the main text gives
thee best results in terms of validity and t-values. An example of an alternative specification is the
inclusionn of 'current housing expenses or rent' However, the effect is insignificant, and by including
thiss variable, the effect of income also becomes insignificant.
Anotherr example of an alternative specification is the inclusion of the variables reflecting the
respondents'' own situations regarding the attribute variables:

SPASPA = the satisfaction with the actual parking facilities (likewise, S P T a n d SGR relate to satisfaction
withh public transport and green areas),
SSFF = the satisfaction with the actual social noise nuisance (SFF for actual aircraft noise nuisance),
PGBPGB - a dummy with value 1 if a garden/balcony is actually present,
AHEAHE = the actual housing expenses
Thee full names of the other variables are given in the mam text (e.g., see table 6.29).
Variable e
Intercept t
PA PA
SPA SPA
PT PT
SPT SPT
GR GR
SGR SGR
GB GB
PGB PGB
SF SF

Estimate e(t-value) )
(2.334) )
2.903 3
0.130 0
(5.363) )
0.004 4
(0.131) )
0.231 1
(9.786) )
-0.010 0 (-3.02) )
(6.267) )
0.143 3
0.042 2
(1.073) )
0.487 7
(12.638) )
(-0.277) )
-0.021 1
-0.014 4 (-3.692) )

Variable e
SSF F
SD SD
SN SN
SP SP
FF FF
SFF SFF
FF FF
FN FN
FP FP
HE HE

Estimate e
0.015 5
0.096 6
-0.277 7
-0.131 1
-0.013 3
-0.002 2
-0.092 2
-0.326 6
-0.278 8
-0.669 9

(t-value) )
(0.949) )
(1.252) )
(-3.521) )
(-1.677) )
(-3.541) )
(-0.566) )
(-1.122) )
(-4.090) )
(-3.547) )
(-9.520) )

Variable e
AHE AHE
ln[y] ]

Ha] Ha]

<ln[a])2 2
ee
ss
ch ch
move move
plane plane

Estimate e (t-value) )
-0.0222 E-3 (-0.676)
(-1.587) )
-0.062 2
-0.305 5
(-1.918) )
(1.963) )
0.186 6
(3.086) )
0.203 3
(-1.651) )
-0.062 2
(-1.990) )
-0.080 0
-0.244 4
(-2.090) )
0.038 8
(0.976) )

Forr instance, people who are more satisfied with the public transport in their living environment
(SPT)(SPT) state lower report marks, or people who are more satisfied with the actual aircraft noise
nuisancee (SFF) state lower report marks.
15

Thiss may be due to fact, that in the Uburg study, the variable family size is included in the analysis
whichh has a negative impact, whereas family size is not included in the conjoint measurement
analysiss in the Schiphol study.

16

Thee variable noise nuisance ' / is called 'noise' in the main text (section 6.6.1)

