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Abstract

The role of water in the locational bundle of resilal value and choice determinants is
multiple. Relevant attributes pertain to water gyaproximity and length of water frontage,
view, size of water body, coastal development ¢@std costs caused by flooding. They also
pertain to different types of water: the sea, lakesr and so on. This is a systematic literature
review of the influence of water proximity and uisetors on property prices and area
attractiveness within a spatial cost-benefit sgttilccording to the studies that were
reviewed the composite effect for water qualityg¥pmity and view generate a price premium
up to ca 60% for seaside property, 25% for lakepidperty, and up to 40% for a variety of
other inland water bodies. In addition, few studeeimate the on-site potential for a coastal
area with development restrictions as a net etietiie positive amenity benefits and negative
opportunity costs to vary in the range from +2h5-t114.5%. On balance these figures point
to substantial benefits of water location. Howevire price impact of flood risk was
guantified separately as up to 22%, and may beaeddrom these figures, given a localised
tendency for such hazard. Thus, it may be concladadfor the attractiveness potential of a
site the environmental externalities play a largke.rFurthermore, when allocating housing
claims spatially using an operational model whdtdaad uses are covered extra costs to
overcome conflict and scarcity situations may arise
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1. Introduction

In the residential choice literature as well ashie property valuation literature the presence
of water is associated with a variety of positinel @uantifiable effects. These may be related
to quality, recreation (possibility to swim, fismdh travel by boat/canoe etc.), ecosystem
preservation or groundwater protection, or in a enmtangible way to the landscape or
specific view seen from the window. On the othemdydlood risk has become an especially
serious topic in recent literature, due to bad @rpees of flooding rivers.

In this contribution, we focus mainly on the red¢r@aal-functional and aesthetic attributes of
having access to water in ones vicinity, with thetaspect (related to development, flooding
or external impacts) incorporated as a balanciatpfaOur problem is how to identify and
possibly quantify these effects. The overall reseauestion can be formulated as follows:
What role does water play in determining the ativaoess of water locations, as defined as
the choices made and the prices paid by housingucoers? More specifically, two questions
are of interest: (1) What is the utility and demdodwater environments, as a consequence
of changing lifestyles and demographic trends? \{@)at are the prices to pay for that
element?

The aim is to give an informative presentation be tole of water in the attractiveness of
residential environments; hence, a relatively ghiorward paper on quantifiable evidence.
Some methodological options and dilemmas will beitsused, related to comparability of
the various studies reviewed. When determining Wager value, the idea is to calculate
relative weights for water in relation to the topalce or utility, based on the literatures of
property value modelling and housing preferenceséehmodelling. The conclusion is that
we discovered methodological difficulties relatedconflict and scarcity based costs in trying
to determine consumer preferences for the watenezie when we based our estimates on all
kinds of data available (property transaction iaed other indicators).

In section 2 we present an overview of relevanectbjes and approaches. After that, results
of a variety of reasonably comparable studies uaklen on our topic are presented in
sections 3 to 5. Section 6 summarises the findamgisprovides a final discussion.

2. General aspects of water in residential environents to take into consideration

The US-based literature shows that the role of miat¢he regional/locational/spatial bundle
of attributes is multiple, with examples rangingrr salmon migration to hydropower
generation to Indian tribal claims (Faux and PetB889). The (use) value of water has several
meanings in this context, such as wildlife habitatgling opportunities and scenic vistas
(Bastian et al., 2002), and it is argued that emrirental resources are not properly valued in
either national accounts or development projectaipals (Choe et al., 1996 he core issue
that underlies this need for information is howatienal value and preferences (i.e. utility)
can be measured and modelled, feasibly, reliabig, ia a valid manner? How have the
general methods for measuring preferences beeredgpt water (proximity) value analysis?
Depending on the purposes of the study, one mettaydbe favourable compared to another.

! Today, the territorial competition aspect has bezanore pronounced, as a consequence of explickeanar
liberalisation policies. A less constricted houspadicy has an impact on national spatial plannany therefore
more interaction between policymaker and individaetor is required. How to take into account thange in
consumer behaviour, as the group that apprecisdés \grows rapidly?



This is because different methods and modellindriiees to some extent operate on
different assumptions and therefore provide difiei@nclusions. The following three points
will be elaborated:

(1) the underlying methodological position and level ganeralisation: intensive/case-
study vs. extensive/statistics:

(2) the way of collecting data, applying Timmermansakt(1994): stated or revealed
choice/preferences (we use this distinction to nmiggthe text);

(3) if a general model is chosen, then what is the ohidependent variable in the
analysis: dis-aggregated choice or average estiof@ggregated demand?

When we review the empirical literature in moreadletwe make the distinction between
moderate proximity effects (amenity and attractess) in general positive), and extreme
negative externality effects (flood and droughtptiBtypes may include on-site effects for
production, development activity, and other misusdlous uses. A large literature suggests
that a change in environmental amenities can tdeeproperty value (Mooney and Eisgruber,
2001). The price/utility influence related to pnawiy is the most important effect; the direct
use of the site for building, agricultural or otlperpose is a secondary, but related aspect.

From the conceptual point of view, the questiomtdrest here id4ow does the water factor
affect the locational quality/attractiveness valo@sed on pure preferengeshich, given a
market clearing mechanism at an aggregate leva, ialassumed to equal the price? If this
assumption is relaxed, the question is reformula@gdollows: As the utility in economic
terms is a measure of surplus, how then do thepreise when a measure of constraint is
added to the model? In such a market disequilibsitoation the distribution of prices paid is
not in par with the distribution of locations inrtes of their utility/quality? Then we may
distinguish between predominanflyice- andquality -based analyses of this effect. An extra
element in land price as a compensation for the ddsonsumer surplus (i.e. the seller is not
willing to sell his property at a value determirt@dmarket equilibrium) is indeed recognised
in the land economics literature (Balchin and Kiel@77; Evans, 1983). A framework, where
the use value of the property also includes a nonatary component has gained even more
support lately — to a large extent a result of bsiyeaving become more quality conscious;
especially in the Nordic countries, this is a comnagpect (Nevalainen et al., 1990; Kalbro,
1994).

From the operational point of view, the relevangsjions to ask are: What kind of modelling
methods have been applied to estintatgket priceand perceived utilityfor water quality,
proximity and amount? What kind of empirical evider{change in value) has been reported,
and for what kind of house type or land use, asdients or respondents? What is the validity
of the empirical evidence obtained with the hedomodel of the revealed preferences
approach in general? How valid are the transaqgbioces as indicators? Do they capture
constraints instead of free choices (cf. Priem@88)?

The various results for an assumed positive efdéavater amenity and attractiveness are
reported in appendix 1. Before we take a closek labthese studies, we make a general
remark: there are almost always positive estimities/ater proximity as a price component.

2 From the point of view of practical valuation apption: particular single-property valuation omgeal mass-
appraisal.



For instance, Viitanen (2002) tells two anecdotesnf new developments in Metropolitan
Helsinki that show the growing importance of théseors in Finland:

- in one case, the parcel had to be plotted inteetdiferent plots; in order to maximise the
price of all three, each of them was plotted inhsashape and direction that it had a view
facing a nearby lake;

- in another case, the site for a luxurious resiagmntevelopment was designed in such a
way that a canal was dug to the vicinity of thae,sspecifically because of the value
premium anticipated.

Apart from the quality of amenities provided by thater body and the view (Mooney and
Eisgruber, 2001), also water quality matters. Feegmland Mills (1980) pointed out that water
pollution control has both primary and secondarydbis, if evidence suggests serious
diseases to be linked with quality of water. Yetsmevidence in the US concern the
recreational value of improved water.

Moreover, it is plausible that the impact of wateeds to be separated into two elements: a
primary, potential-related ‘real impact’, and a@edary, process-related ‘external and latent
influence’. In contrast to the former effect, thettér is not generated within a market
equilibrium situation, but arises as an outcoma afonopolistic or actor-centred situation. In
such situations the market mechanism is distordesl @nsequence of the prevailing physical,
institutional or behavioural circumstances, andugpty or demand sided extra element
emerges within the price formation. Another diffigus that in both cases we deal with the
inter-connectivity of many factors, and not eacttda isolated. Therefore, we need to pick
out fuzzy bundles of concepts that may point teesshvitems.

To conclude, we need new information about the odlevater in housing choice and the
formation of house prices. On a general level, wimideed has a value related to amenity or
other classic externality effect, but we also suspleat the overall value is compounded by
different elements: partly commensurable, and pantommensurable ones. The problem
then becomes to identify these empirically. Fos thirpose, there is a variety of approaches
that involve conceptual as well as technical aspdotthe remainder of the paper, we review
the evidence obtained from a set of studies wiffame to the attractiveness of water locations
- in most cases treated as an economic shadow price.

3. Standard amenity impact studies
3.1. Introduction

Because of our aim to when possible focus on tbéepmnce side of the market clearing, we
choose the following order in our account of resobtained:

(1) ‘pure preference’ ranks (or ratios);
(2) willingness-to-pay (WTP) estimates obtained froatesd preferences;
(3) shadow prices obtained from revealed preferences.



Most of the studies are summed up in appendix Ae Bu the small number of stated
preferences studies compared with revealed prefeseones, the studies that apply both
method3 are included in the groups (1) and (2).

3.2. Stated preferences and multidimensional value

The tradition of modelling pure preferences (i.@ price information is used in the
elicitation) related to water has a number of ratéwcontributions. For the landscape aspect,
various surveys on environmental preferences/paéaemvere cited in Ryan (1998) as
follows:

- Kaplan, 1977: Park-like sections of a river stneaere preferred to sections that were
immediately adjacent to homes, so the spatial prityxi does not always increase
preferences for a particular water amenity;

- Levin, 1977: Curving river scenes and river seeti@ough open trees were preferred
to other river scenes;

- Herzog, 1985; and Ellsworth, 1982: Spaciousnésgater scenes played a role: Lakes
were preferred to rivers, which were preferred tarshes. (Mahan et al. found the
opposite order of the last two types of water bag below).

Ryan (1998) explored the rural residents’ prefeesnfor given micro-locations related to a
riparian river corridor and values that the respond attach to the various components of the
landscape. The approach was described as hobsts&d on a survey, where the preferences
for certain amenities were elicited with a scalenfrone to five. According to the results,
newer residential owners preferred the naturaldeaples over the domesticated elements of
the scenes compared to long-term residents andfaymwho had a preference for less natural
landscapes. Furthermore, river scenes were theestigh preference, overgrown stream
scenes the lowest in preference, distance to thex was related to problems with water
guality, and respondents opposed new developmeheiarea.

Krausse (1995) studied the effects of tourism amatevfront renewal on the perceptions of
harbour residents in Newport, Rhode Island, Newl&yand concluded that the effect was
both positive and negative. According to the resutbo many visitors and too much

development contribute to a negative image, andemurently to a reduced attractiveness of
the site; visitor — resident tensions are confllm$nyeen community social carrying capacity
and development objectives such as a cruise-skipgrid a marine terminal); 83% of the

respondents want more access to water, but onlpdgi¥e that it should be implemented via
parks, marinas or housing projects.

In a sense, the results are similar to the onesirddd by Schalken (2002) from the
Netherlands: crowdedness is a strongly offsettaggoir in relation to positive effects such as
leisure and aesthetic values. Heins (2002) receatiglysed rural preferences in the
Netherlands using a decision plan net (DPN). Adogrdo her results, water proximity is
present among the locational attributes that timswmer considers, without being among the
most important ones, such as possession of a garden

Bender et al. (1997) applied an approach basedhernanalytic hierarchy process (AHP,
Saaty, 1977) for multidimensional evaluation of gegtions concerning the environmental
quality in Geneva, Switzerland, using a questiomnad house owners about the relative

® That is to say, comparison of or triangulationhssitated and revealed preferences.



importance of various environmental attributes gsnink to a GIS. Distance to green areas
including rivers and lake was found the most imgatrattribute with a weight of 18%.

The results from the limited ‘pure’ preference misdme difficult to summarise in a way that
allows comparison with results from the other stgdidiscussed in subsections 3.3-4 below).
Nonetheless, presence of water was undoubtedlyirowd to be a factor of significant
relative importance in these studies that we cemsag state of the art, but often isolated and
experimental projects. The added value of this gr@iumethods is the possibility to go into a
great detail (beyond monetary costs and benetitsyitathe role of particular factors, notably
the amenity value of landscape and leisure oppibiesn as well as the negative images
related to anticipated coastal development prajects

3.3. Stated preferences and willingness-to-pay

As opposed to the studies reviewed above, a hanfdfsiated choice/preference techniques
(contingent valuation and certain variants of contjeghoice) operate on assumptions of the
willingness-to-pay or willingness-to-accept of ca@l consumers, and thus arrive at an
economic target variable.

Mantymaa (1993) investigated the utility of a lakater quality improvement in Finland
using contingent valuation. The respondents weraeosvof parcels. Mantymaa estimated
annual payments to cé.90 for one point quality increase; and €al30 for avoiding one
point decrease. Indeed, one tends to value lesgpathetical increase, than a hypothetical
decrease. Furthermore, recreational fishers ancemwof second homes gave substantially
higher WTP than forest owners. (The problem wag #tme persons belonged to both
groups.) According to the results, a higher incaneeeases the WTP, and 18-29 years old
pay more than others. To evaluate, whether the ata@re substantial or not, we related the
results from this study to the annual income inldfid in 1994: ca€ 15,000.Thus, the
estimated WTP for the whole sample amounts to thas 1% of the annual income.
Moreover, model inconsistencies were addressdusrstudy.

Magat et al. (2000) studied the iterative choicgarding inland water quality, using a
structured interview approach (similar to conjathbice). The choices between two regions
that comprise different water quality and livingstpackages were asked iteratively through a
series of tradeoff questions. These questions \Wwesken down and paired comparisons
between the options were specified in detail, umtgdoint of indifference was found. Water
quality was understood as a measure of safetyrmst®f swimming, fishing and boating in
the lake or river. Interestingly, they explicitixyauded drinking water from the questionnaire
under the premise that water treatment plants erswafe drinking watérLake water was
more preferred than river water. The monetary \&aheported were not high, when related to
family income.

Willis and Garrod (1993) compared hedonic estimatgh contingent valuation estimates
and found conflicting evidence: the estimated vaiteanium for frontage was 2% when using

* The drinking water problematic is revisited inewfstudies, but we have excluded them from thi®waet

Drinking water obviously should be the most obvitaysic within hydrology. It has been studied inagewhere
it is a relatively scarce resource (see e.g. Lyatred., 1991). Here we note that in developed amsthe added
value of water is primarily derived from view argtreational opportunities; not drinking water comization,

which by and large is assumed away. This creatssoles for the transportability of the methodubstantially

different parts of the world, where the sole prablorth mentioning is the drinking aspect (cf. Clebdal).



the hedonic models, and 24% when using contingaliation. The former measure included

some downwards bias (due to aggregation over naicatlons where the water location is not
present or negligible) and the latter some upwaes lffor several reasons, not the least
related to selectivity). The real appreciation whsser to the hedonic model predictions, the
authors argued.

Earnhart (2001) combined discrete-choice hedoradyais (revealed preferences) and choice-
based conjoint analysis (stated preferences) irerotd estimate the aesthetic benefits
generated by environmental amenities associateld nggidential locations. The combined

approach was applied on an improvement in the tyuaflicoastal wetlands due to restoration.
(This was also a hybrid between aggregated andglisegated techniques.)

Smith (1993) cited the following studies (1985-9®%)here different methods have been

compared:

- Seller, Stoll and Chavas: value of four lakes foating; link was found between travel
cost and discrete contingent valuation;

- Smith, Desvousges and Fisher: water quality; traaast (dissolved oxygen) vs.
contingent valuation (quality ladder); link was i¥ied;

- Lomis: willingness-to-pay to preserve the watereleef Mono Lake; contingent
valuation over time; general population surveysanple of on-site visitors;
Duffield and Patterson: in-stream waterflows asitaalfor fish; different contingent
valuation samples.

Proximity and access to better quality water ampegple in Davao, Philippines was studied

by Choe, Whittington and Lauria (1996); contingealuation and travel cost estimates were

close to each other and quite low; hence a lowingiless among these residents to pay for
improved water quality.

In a study aimed at quantifying the amenity besdiit farmland, Ready et al. (1997) found
that coast location (a coast dummy for whethercthenty of residence touches an ocean or a
Great Lake was used as a control variable) incssamthly housing expenditures, and at the
same time decreases the hourly wages.

Although difficult to conclude based on such snsainple, conjoint choice and contingent
valuation are more substitutes for hedonic andetr@est methods, than for the methods
aimed at pure preference modelling, even thougly tiee stated preferences for data
collection. The problem is however to find a meagiarcompare these results, if no property
price data are involved in the study. We also rtbtd the methods that are dealing with
economic value offer only limited aid to examinentext specific and interactive effects.

3.4. Revealed preferences
3.4.1. Situation by and proximity to shoreline

Laakso (1992; 1997) concluded that, in metropolkmtsinki, location in the vicinity of the
coast generated a 25-30% premium. Moreover, henad (using dummies and spline
functions) the price difference to 50%, betweenilsinhouses situated on the coast and 1.25
km from the coast. He also concluded that the plm&eases more steeply with distance in
outer than in inner parts of the city, becausénaihner part of the city there is an abundance
of coastal areas whereas in the outer part coastaa easily accessible (i.e. the scarcity



value of water). In contrast, Tyrvainen (1997) omhpdelled a part of Joensuu housing
market where water was abundant and did not gesttang price effect.

Geoghegan et al. (1997) applied a logarithmic hedonce model based on spatial landscape
indices, with waterfront as a control variable. Timedel predicted 40% increase if the
waterfront dummy was on.

Shultz and King (2001) studied the proximity toems and streams that are often dry for most
of the year. The class | habitat had a negativeiprity effect on price, ostensibly due to
flooding and insects (cf. Kaplan’s argument abowass Il had a positive price influence.
Furthemore, this variable was found very sensiiiveeduced sample sizes.

Rush and Bruggink (2000) found that ocean or bagtion, either measured &sntageor
proximity, brings a considerable price premium for propertya narrow barrier island. In the
case of barrier islands, the metric distance isoaenimportant price determinant than the
view. A house with an ocean frontage of 50 featasth $ 431,000, whereas a similar house
located 11 houses away from the ocean is worth6$0P0. Moving the house 8 houses closer
to the shore would add $ 61,000. Furthermore, tlagmtudes reported did not differ
significantly between the hedonic models basedamsaction prices and assessments.

Gartner and Chappelle (1996) presented a hedonieinb@sed on owers’ estimates of value
for recreational property (land and dwellings)hnee Michigan counties. He used a technique
similar to the hedonic price methods, but basedwwmey responses from ca 2,000 owners of
recreational property instead of market price datee location at larger lakes was found to
increase the value per acre as follows: $ 32,00@domanent homes; $ 16,000 for seasonal
homes by a 25-100 or 500+ acres lake; $ 40,008asonal homes by a 100-500 acres lake.
Furthermore, when plenty of opportunities for laegtthe property near water exist, only
particularly attractive water locations increase talue; in other words, some water bodies
are preferred over others.

In standard hedonic studies the price increaseatémamenity and/or proximity (as measured
through distance or location based control vargblas also been found by Li and Brown
(1980). The value of wetlands amenities was alsdistl by Mahan et al. (2000), who applied
a two-stage hedonic approdcihey concluded that wetlands influence the priypprice
differently than other amenities. The size of thetlands and its proximity matters, but not
the type of wetlands. (See also Bennett et al. 1888 Acharya and Bennett 2001; who
conducted a hedonic analysis of residential prgpeaiues in the New Haven watershed
system, US, using data on 4,000 homes, and vasiddteopen space, land use diversity and
other general environmental variables.)

Kauko (2002) included the location in the vicingy a water body (sea coast, river, lake or
pond) to his neural network -based analysis of rodpetlitan Helsinki. He picked two
locations that were of same magnitude in all otieracteristics, but differed with respect to
shoreline proximity: one located on an island, andther as far away from any water as
possible. This way, it was possible to calculatedtiference in price per sq.m. between these
two locations. The price premium in favour of tiséand location was 12%.In the same

® In this method, the hedonic price model represéme first stage. In thé'®stage WTP estimates are derived
for a priori specified consumer groups based on the coeffiestimated in the first stage

® This is substantially lower than the result abbyd aakso, which however was related to a direétronediate
vicinity to coast location — a more exact meashentKauko's aggregate for the whole subdistriafjuestion.



study Kauko continued with a similar analysis of #¢erdam. Using a crude technigseme
overlap between presence of water and expensias avas observable. However, a clearer
association was found between more water and ar lderesity. Furthermore, a situation by a
canal showed up and generated a price premium rdbatiways.

3.4.2. View
Mooney and Eisgruber (2001) cited three hedonidistu(1993-96):

- Lansford and Jones, residential property, Highlaakes, Colorado river basin, Texas;
scenic view increased the price by 8%;

- Kulshreshtha and Gillies; consumers were willingp&ty a premium for house with a
river view in Saskatoon, Canada;

- Streiner and Loomis, property value increased $04;5% 19,000 in areas of Colorado
with restored urban streams (we estimate this16%).

Benson et al. (1998) focused specifically on ocaad lake views, and how these interact
with distance to the shore. They found a 8-60% premfor the highest compared to the
lowest quality view. Furthermore, they found tHa¢ value of an ocean view rose in the late
80s, during a period of market upswing.

Fraser and Spencer (1998) found out that the bm=anoview increased the price 25%; a
better view increased the price, but with a dinfimg rate (marginal utility).

Luttik (2000) estimated shadow prices for environtak factors in three different Dutch
localitites (Emmen, Apeldoorn, Leiden). In this dyuall 3000 observations were visited,
which makes the dataset used a particularly reiabke.

Kyllonen and Raty (2000) got clear results for grgremium of shore view in a hedonic
study on the Joensuu housing market (cf. Tyrvaohdmot obtain a price effect using shore
view and data from one market segment from the saty)e

Lake et al. (1998) used the distance to a wateylamda control variable in their hedonic
model using very sophisticated procedures involangxtensive GIS.

Orford (1999; 2002) appliednulti-level specifications(i.e. property-level, street-level,
district-level, community-level) of a hedonic model the Cardiff housing markets and for
valuation of locational externalities in a parttbé city. He focused on proximity variables,
constructed as interval dummies, based on meaglistéahces to rivers; 4 buffer zones of
50m. from the river. Estimates are reported aWat proximity of river (property level)
adds £9000 (20%)), if situated within 50m (1th buffene).

Wilhelmsson (2002) utilised a spatial extensiohédonic regression modelling and included
the sea view as a binary dummy variable, whiclois@l logical (i.e. to increase the price of

Besides this, whereas the hedonic approach is a@tiedlating price factors, this approach is airaedapturing
composite effects.

" The presence of water was measured and visualithdx water indicator label defined as the ratiSg.m.
of area including water’ and ‘Sq.m. of land aréatook values between 0 (no water) and 1.9 (alrhafftof the
area covered by water).



the property) and significant. With the spatial @fieation the sea view brings a 26% price
premium (even 40%, with the standard model, whi&tha author suggests is a biased result).
Pollard (1982, cited in Wolverton, 1997; and Bensbal., 1998) came up with an interesting
finding: that lake views, apart from increasingtseii%, also tend to lead to taller buildings
being built on the shore sites (some other studmsid evidence for the opposite
relationship).

3.4.3. Water quality

Poor et al. (2001) compared objective, scientifieasures of water quality with subjective
measures of individuals’ perceptions, when usethdspendent variables in hedonic models
and concluded that the former type provide at leasvalid explanation of the variation in
sales prices as the latter.

Melissa Boyle and Kiel (2001) cited seven US-basedonic studies on water quality (1968-
2000) and concluded that water quality studies isterstly find the correct sign for the
estimated coefficients; in general, the resultsewsgnificant. It was found, among other
things, that

- rural, non-farm communities perceive water qualfgnd flood hazard) to have a
significant effect on value: one point increaselihbrings a 5.9% increase in mean price;

- water quality has an interaction effect with popiola growth;

- location within the bay reduced the value by arrage of 20%;

- improvement in clarity increases sales price sigaiftly, when measured witBecchi-
diskreadings (number of feet below the surface trdvace which is 8 inches in diameter
can be observed)

- homes whose nearest waters were affected by PC8subéistantially lower in value;

- increase of fecal coliform (100 count/100mL) cauae€d5% reduction in property value.

Kevin Boyle and Taylor (2001) conducted a comparibetween recorded tax-assessor data
and perceived/survey data from purchasers of ptiegewith frontage on 34 freshwater lakes
and ponds in Maine (threatened by organic enriclyn&he hedonic model was partitioned
into four location specific market groups. Lake-graguality, measured with a Secchi disk in
the summer months during the year of transactios fwand significant and the magnitudes
were not different: the impact varied $ 2,000-8,@@0 meter of clarity depending on the
segment.

Peltola’s (1998) study concerned the price factdréarge shore-parcels (unbuilt, no town

plan, use as holiday site). The results showedrtbabnly the quality of the water, but also

the quality of the shoreline/beach (i.e. suitapifiir building, shape and length) matters for

the price formation of nearby properties. Furtheemeohe time of sale was important (as in

the study by Benson et al. above); apparently,nduBOs investors bought valuable beaches
more than in the 90s. No price effect was foundtifier quality of submerged shore 1..4, nor
for quality of water, visually evaluated with theate 1..3 (See also Rinehart and Pompe,

1994; who approximated beach quality with the besicth.)

Many of the market price based studies above sudfgasfor urban areas the positive water
proximity effect is first of all present, and sedoiit is strongly related to the scarcity aspect:
for the housing market as a whole, and as a stelgtance decay, where the water is a scarce

8 Measured with a GIS, Peltola rarely found morentB& price increase for any specific amenity vdeiab
However, Peltola used values of land, not housedependent variable.
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amenity. More or less the same goes for second siomtbe countryside; monetarised effects
related to various attributes of the coast anduhier body, as well as time of sale.

3.5. Impact of coastal protection and developmentcaivity

In some cases the water amenity is strongly presgrust as a proximity effect, but actually

on-site as well. Then, the cost side related tstYldevelopment value potential has to be
included in the model. How much does a given plagniestriction then encumber or

facilitate the development of the affected sited &m what extent is this impact offset by a
potential amenity effect?

Del Saz-Salazar and Garcia-Menendez (2001) appbatingent valuation on the value of

environmental improvements derived from developugt-areas for recreational purposes
(over three years) in Castellén, Spain. Based eir tieported estimates, we calculated that
even if payment of all three years are made iny@ae, the amount that Spaniards are willing
to contribute is very modest (below 1%). The figiinare nevertheless significantly

correlated to age (negatively), income, the expkuse of the new recreational facilities, and
subjective value given to the project.

Dale-Johnson and Yim (1990) on Los Angeles Couantyl Spalatro and Provencher (2001)
on Wisconsin provided an assessment of planningralsnon property value, related to
shadow prices for amenities. They found that th@enemic net cost or benefit of minimum
frontage zoning on lakefront property is a sum ompeting effects: constraining the
development means a loss, but preserving envirotahamenities means a gain. Evidence
showed that the net effect is a substantial priceease (in the latter study 21.5%), in other
words, the positive amenity effect was the morestautiial of the two hypothesised effects.

Parsons and Wu (1991) pointed out that populatiggrations in US to coastal states bring
concerns about increased development. Then staig lse controls that limit new
development on land adjacent water are applieds Emables estimation of the cost of
displaced residential development or lost accessotstal amenities. They approach the
estimation as follows: first, they find a comparllousing market area, from where they
derive a hedonic function with shadow prices fa #menities unique to the coast; then, they
predict the number of houses that are ‘displaceathfthe coastal area; finally they use the
hedonic model to estimate the total loss resuliiom the land use control — the opportunity
cost. The average annual losses in ChesapeakelU$ayl986-2005 were depending on the
scenario estimated to 1.2-19.1 million dollars {o[d4.5% of the total value of the houses in
the area). This way it was shown that the variameastal planning controls not only bring an
amenity value, but also cause a restriction witmetary shadow costs.

3.6. Contamination and wildlife protection

Within the same problem area, contamination andlifel protection offer another topic with
increasing importance. Here we see the shadowaoadlstoncrete cost perspectives.

Mooney and Eisgruber (2001) assessed the influeheestrip of vegetation that buffers the
stream area from adjacent activities (aim in watgality and fish preservation), a ‘riparian
protection buffer’. While having some long term b#ts, this buffer interferes with the river
view, and also has other negative effects on thikehaalue of the parcel situation by a river.
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Using a hedonic model of property values in the Mok watershed, western Oregon, the
corresponding price reduction was estimated at%-11

Van Kooten (1993) evaluated the impact of wetlamdgention on a typical farm in
southeastern Saskatchewan, Canada, and estimatethddow price for marginal land to $
50-60/acre. This is twice as much (i.e. +100%)a@mpensations to farmets.

Lovell and Sunding (2001) studied voluntary devetept restrictions and the cost of habitat
conservation. Also here the hypothesis was thaepigting development restrictions affect

the cost of habitat. The case was about presemangal pools in California’s Sacramento

county. The existence of surface water on or adjatethe parcel was incorporated into a
hedonic probit model of agricultural land parcelestassessments (dependent variable:
enrolment or not). Significant correlation was fduhess water increased the likelihood of

being enrolled, and the land value increase waselebed with enrolment. Thus, water

amenity not only has the more direct effects, dsb aome more indirect ones, related to
environmental protection purposes.

3.7. Summary and dis-aggregation of the studies amenity effect

The fact, that different methods are used in daffikicontexts makes it more difficult for us to
make conclusions in a gquantitative sense. We wdikkl to find studies that apply the
multidimensional value framework from European arelaut instead the majority of the
studies are made by the hedonic approach from gelUis is not to deny that the latter may
be the most sophisticated, but the economic edquifib aspect certainly is not always
realistic. So the most preferred types of studrest@o few. Nevertheless, below we aim at a
comprehensive overview, drawing on usable elenfeoits each study. We start the summary
by geographical context and general approach wsdtéble 1; note: one and the same study
listed in appendix 1 may have used two differerirapches; and data from two different
countries):

Table 1 Studies reviewed broken up by approach apg@d and geographical context

Total Stated Stated Revealed
preference/choice, | preference/choice, preference/choice
multidimensional economic value
value

North America 28 2 2 24
UK 3 1 2
Australia 2 2

Nordic countries 7 1 6
The Netherlands 5 3 2
Other Europe 2 1 1

Other 1 1
Total 48 6 7 35

% Van Kooten surveyed farmers and calibrated a thieatanodel of grain producers when they act to imése
their net wealth in the face of government agrimait programs that aim at reserving a portion ef dnea for
waterfowl habit. As the problem here is relevantdar topic, we decided to include this paper im @view,
although it does not deal with residential land.
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We examined the Netherlands context and study tiwadin particular. In the studies
conducted in the Netherlands the abundance of vsai@vs up very strongly, although two
studies (Priemus, 1998; Luttik, 2000) found evidefar relatively strong importance of the
water as a general aesthetic attribute; in padrcuiwo Dutch studies applied a stated
preference/choice approach with an explicit flogtinome perspective (Schalken, 2002;
Heins, 2002) instead of the approach found in tibermational literature that uncovers effects
of water and beach quality, view and proximity effe We can also point out other
interesting differences between the mostly Ameritedonic type and the Dutch ‘pure
preference’ type: (1) notably the differentiatiohpreferences along consumer types in the
latter, perhaps simply because some of the metthadsre popular by the Dutch researchers
are particularly dis-aggregated and allow for tligecentiation better than most other studies;
(2) the amount of available alternative locatiowsl{ or without water) is limited in a large
part of the country; and (3) due to the very cansed Dutch land use context, it is more than
in other studies reason to believe that the amefiiect at times reverts to a disamenity effect
— this depends on the amount of safety, privacygameral ‘pleasantness’ that comes with the
water environment package.

In general the Dutch studies point to a very ddferated relationship between water and
price; it is highly dependent on other factors,lsas area density, the presence of sewers and
images related to the development potential. Intik’at proposition different scale levels
ranging from small decorative canals to large lalkasswell as the premiums of waterfront,
view and proximity, may all be handled in the sadditive model, which probably is a valid
point specifically in the Dutch geographical contex

Below we try to calculate the value for each amenit proximity attribute separately. On

balance the amenity/proximity effect is registeredo many studies that we conclude that it
is reality. The dichotomy between stated and rexkalreferences methodology that we
emphasised is also not too problematic for ourew@viHowever, problems arise in the
comparability between quantifiable effects: whetliee price increase of a good view,

proximity to water amenity, improved water qualdapd so on are reported in absolute or
relative terms, as well as the exact definitiovafiables:’

Even though we acknowledge the problems involveslhad to try to standardise the findings
as generally as possible. When ranges are repeveedsed them as a lower and higher bound
for a given effect, depending on technique and surof measurement. Price and
multidimensional value in both cases are dealt agla percentage relative increase/decrease
(except for survey and contingent valuation -stsidighere we do not really have a base
amount to compare with, but for our purposes we inseme when estimating relative
increases); then if only absolute values are reponve have to estimate the relative value
based on mean valuEslf no mean values were reported in the study iestjon, we used
mean values from other studies in the same couang if necessary with time indexed to the
time of study (see Boyle and Kiel, 2001). Then \a&@lated the relative increase/decrease
based on that value. Such manipulations and appeiions may seem crude, as they
undoubtedly increase the error margin of estimBtey are however better than no estimates
at all.

19 Unfortunately, we do not have an EU or UN-initd&tandard of environmental amenity measurement.
! The beta-coefficients are not a useful criteriondomparison either, because of the various ltgaic and
other transformations applied.
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We can now summarise the estimates for water agierokimity as follows. To start with, it
is obvious that at least one particular amenitgetfis verified in all but one study (i.e. in 98%
of the studies). We have reported some rangesdcin &/pe of effect for the studies with
guantified results in table 2. We have disaggrettte effects by four types of water and four
types of effect. If a complete dis-aggregation izg ©f water and/or effect was not possible,
we have assigned the same preference or priceastitm more than one category. Using
reported or estimated mean values, we have estintagerelative increase in price, annual
income or other attractiveness rank/ratio. The am®uin brackets are based on
(questionnaire) surveys and related to income onpamsationjmeasurements reported as
ratios or ranks are in italics

Table 2 Estimate ranges broken up by objective antype of effect

Sea (incl. ocean) Lake (incl. pongRivers, streams, | Wetlands, marshlands
and artificial and other inland | and other water bodies
lakes) waterways (incl.| with lesser recreational

canals) value
Water quality +20% .. 30%° |+0.1% ..8.2% |+5.9%
(comparison with the (WTP/income: | (+0.9%)
unpolluted situation) +0.9%) (rank: 3.57/5)
Direct waterfront +0.3 .. 30% +11% .. 12% +2.6..409%8 |+40%
(dummy) (42% of (rank: 3.24/5)

respondents

believes in a

price increase)

Water/shore proximity +1.5% .. 30% +4% .. 10% -0.06% .. +20% | +0.3%
(one relative/relevant | (83% wants (weight 9% .. (rank: 4.25/5) (30% .. 39% puts strong
unit closer) water proximity) | 12%) importance in water
proximity)
Water/shore view +8% .. 60% +7% .. 25% +3% .. 28%
(rank: 3.88/5)
Water size (ha, acres +2% .. 307% < +0.02% +0.02%
Coastal land use development or protection - 1/pPortunity cost ... + 21.5% amenity
effect
(-100% .. +0.8%)

The water quality effect (quantified effects from 10 studies areorégd) is measured with
either subjective or objective indicators; it is sSome studies evaluated visually based on
judgement (i.e. scale or dummy based on perceiveditg), but it is also (depending on
feasibility criteria) measured with a Secchi disistrtument, or pH and pollution levels.
Following the guidelines by Feenberg and Mills (@QP&t least two quality variables, a cross-
section instead of time-series, and discrete chestinates instead of OLS regressions, are
recommended as methodological choices in studiasehity impact on water quality.

21n one study +1.5% was reported for ‘fecal coliforount’ that is coliform concentration above medevels,
but it was not clear how to relate it with the désérom the other water quality studies.

3 In one study the effect was negative (-17.5%) asignsibly related to various nuisances that thisable
correlates with, but is not meant to capture.

1n one study +7% was reported using undevelopedi feice instead of house prices.
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The proximity variable (20 studies) seemed particularly difficab standardise for
comparison; the idea is to find a measure thatrie=schow close to the beach the house or
parcel is located. Therefore, we split this fadtdp directfrontage (i.e. zero distance, the
house is located by the water) and then situatishgn water is found in the vicinity, at a
perceivable distance, which depending on the caag,be tens or hundreds of meters. In the
latter case, we estimate the effect per relevantasma relative distance measure, for example
n x 10 m., n x houses from the beach, or a lakegbkicated within the boundaries of the
same county. Thus, we give a very broad range fihidens for the reported percentage
effect.

The view factor (10 studies) as such is the least problenodtthe proposed measures, as it
represents a predominantly subjective attributee @annot even attempt to measure it as
exactly as the other effects.

The sizeof the water body in question (3 studies) is mead@s a comparison with a lake or
river of a substantially larger category. Althougis effect obtains the highest percentages of
benefit impact, it is the least important of theemity-based effects, when comparing the
results listed in the table above. In two of thedsés the dependent variable is land value, not
house price, which means that the relative coniobuof the effect then is larger than if it
was reported for a built-up property.

As a separate group we summarise the 6 studiescodtstal developmemtspect (reported in
sections 3.5-6 above), even though they may combimgh an amenity effect aspect.

Even though some studies showed that it is postibleeat the various effects in a additive
way, it is however likely that in most cases thie@f of one successfully isolated variable
proxies for one or more other effects. For exampbeer quality is used as only variable, and
the four other variables may eat some of the exdtay power. Therefore, we also calculated
the water amenity as one and the same composget dfir water quality, proximity and
view: the range for price premium is then from 0.8p6oto 60% for seaside property, from 0.1
up to 25% for lakeside property, and up to 40%doarariety of other inland water bodies.
Furthermore, we may conclude that the WTP for sogdrovement is very marginal, but that
locations in the vicinity to water bodies are coesed attractive choices to at least a certain
proportion (30-83%) of the housing consumers, wbempared to other locations, and that
high quality ranks are assigned to the water afteibwhen it is included among the list of
potential determinants of locational choice andaativeness. Finally, we note a significant
influence of an on-site use. This may be a begefitributable to the amenity effect, an extra
cost related to a lost opportunity, or a net eftddhese two elements.

The last problem was to look for a connection betwe¢he effects above and various
segments of the affected population (either tygasspondent or types of land use). Because
of the nature of the studies, which is predominaatigregate level analysis, such results are
not reported consistently at all. For populatiogrsents the results are modest and we have to
draw on only a few of the studies reported.

As a general rule, property owners are older, wealtand have a larger household size than
the household mean figures. Minority groups areeegfly affected, and fishers and owners

of seasonal/2nd home express substantially a highEp than forest owners. Furthermore,

higher income groups and 18-29 years old are willonpay more than other respondents.
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A fraction of the studies also indicated some stthje values and the lifestyle factor. It was

interesting to see that, whether the respondentis#tdd the lake during the year before, also
was a relevant factor. A somewhat related aspeitiaisrecreational property, second homes
and also houses situated on barrier islands are sensitive to water amenity effects than
permanent dwellings.

We may highlight the idiosyncratic, nonlinear ariffedentiated relationships found in the
survey to eight points. First, distance decay am@ssibility in relation to time, CBD-distance
and water pollution levels generatecarcity value in an urban setting

Second, how to abate disturbance related to cangesthen a coastal or river area becomes
too popular? This bringextra costs to the overall balance shéetmake the profitability
estimations less optimistic.

Third, within the four categories for water someraygarticular types of watefaesthetic and
spacious, for example) may indeed be preferred atars.

Fourth, thes@eneral effects were not the same in all studi¢sere are always exceptional
circumstances. Proximity to a more natural habmay have the opposite price impact than
expected, and it may be preferred to keep a cend@mmum distance to a predominantly
public amenity such as a river stream. The urbanvatent to such disamenity effect is that a
polluted and small canal may be considered unaéitegcand then this cost generating
element is impossible to separate from the beoéft situation by the same canal. (In section
4 we have made a separate account of the caseoadirih.)

Fifth, consumer surpluses may also hae impact on people’s income requirements
Amenity is not just capitalised as higher houseqs; but also as lower salary requirements.
If the income variable is latent, the estimatestha attractiveness/value of water presence
may be biased.

Sixth, in general the willingness-to-pay provedoman uninformative measure when asked,
andwe recommend using a multidimensional value setonduture research designs. Either
percentage, or a quality rank 1 .. 5, for example.

Seventhsites with maximum price or attractiveness effactsrare so there are reason to
believe that any effect is closer to the more covadve value of range. In our case that
would be 10-15% for seaside location, about 5%ldkeside location, and 5-10% for other
water-bodies.

Finally, the implications for land and building developmentsre ambiguoussometimes
water proximity seems to generate higher and somestiower density development.

4. Extreme negative externality effects: flood androught

Given the recent dramatic flooding of rivers in @ahEurope, it is relevant to include the
natural hazards (i.e. flood risk and other reldtetors as well as its opposite drought) as
negative externality effects related to water pmuy. Americans too remain vulnerable to
floods, as fatalities from these disasters haveaneed relatively constant despite improved
hazard management practices (Wernstedt and Hed8h)'2 The above cited study by Shultz

!> For a hedonic price model to evaluate flood insoeain the US, see Shilling et al. (1989).
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and King (2001) found, perhaps surprisingly, thaim rivers, a river which is more pristine
and biologically important to wildlife species, hasiegative price influence. They suspected
the reason to be that such first class habitatasentikely to be flooded. As the study in
guestion only dealt with a dried out riverbed, tleiads us to believe that in some locations
close to larger bodies of water this negative, gesterating side of the water proximity effect
is even the most relevant objective to study.

Flood risk related estimated results are reponteappendix 2, similarly as with the amenity
results above. We assume that the impact is sewer@egative, and either directly related
the occurrence of a local floodingy a function of the costs involved in mitigatitigs by an
appropriateabatement policyAmong the first studies on the link between flaaent and
house prices, Skantz and Strickland (1987) fouridtat home prices do not fall immediately
after the flood and do not later rise either; thésdings were consistent with rational and
efficient markets, they concluded. In two other @98tudies (cited by Chou and Shih, 2001),
Donnelly estimated the capitalisperceived riskko be double compared to the capitalised
actual risk and Tobin and Newton concluded that land valussrehse after flood event,
similarly as after an earthquake.

Chou and Shih themselves studied the flood risk3rcities in Taipei Metropolis, Taiwan.
According to their findings floods do not have alwé impact on house prices, but their
evidence too showed that the impact of risk peroaps larger than the actual risk measured
as frequency of event x consequence (i.e. submeagea in ha). Furthermore, self-risk
(floods, where the respondent in question resigelsyger than public perception of risks (in
the other 12 cities). Finally, they concluded thbabple are unwilling to immigrate to the
flood areas, which has consequences for prices.

Surprisingly, studies of flooding from the Europeamtext are rare. Eves and Brown (2002)
however provide a thorough survey of flood relatatlie effects. The background is a recent
increase in flood liable residential areas andand damage in previously recognised areas;
security risk for financial institutions; reluctanéor insurance companies to insure properties
in the affected areas; and government flood mibgatApparently, 10% of the population in
England and Wales are directly affected, which eausal and perceived health effects,
physical damage, and disruption to trade, transputtservices.

Eves and Brown reported their results in two staggst, it was concluded that the proximity
to a river may bring a premium of 10% or more, scdunt of 10% or more, or an in between
price effect depending on the flood potential & énea. Second, the impact of the flooding of
2000/2001 on property prices (discount) was reporbebe 0-20%, again depending on the
area, and a subdivision of the areas surveyed leg Bad Brown indicated that even greater
magnitude may be possible. Notably, 10 of the 3vntohad a discount of less than 5%. The
results also showed that flood defenses bringae pnicrease in flood prone areas. It was also
noted that the purchaser is not likely to consitterd affection as well as insurers, Charted
Surveyors, and financers. A final observation wes this seasonal phenomenon depends on
the development of the next 5-10 years.

Eves (2002) studied the long term processes retatdte problem in Sydney, Australia. The
idea was to identify areas that are potentiallgléao flooding, using planning schemes (the
buyers may be uninformed about the risk). Usingskosales data on detached single-family
and low rise medium density residential complexemfflood-prone vs. flood-free areas over
a 17 years interval, he found that the price dififee was minor 1984-87, but increased
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towards 1991. Since 11 floods were recorded afiéi lthe difference has been decreasing,
the peak being a 22.4% difference in 1991; the bming a 5.9% difference between the
comparable areas in 1986. The risk was concludée wmilar for both property types.

For floodplain controls, Holway and Burby (1990)iemted the losses of actual floods
experienced; price premium of flood control strueidoss for elevation requirements; and
loss for prohibitions on development. The data casep a cross-section of 100 years
floodplains in the US (i.e. areas with a 1% podisjbio be flooded in any year.) In the study
the four effects were measured and reported sebgréut for our purpose we summarise
them to a total loss due to floods worth $ 1128%Iof mean value).

For flood zone situation, Harrison et al. (2001)awocted a valuation of homes located within
100-year flood plains, using a dataset of ca. 3D,pfbperty transactions from Alachua
County, Florida. Their results show that comparabtenes within a flood zone sell on
average for less than homes located outside floods

Cordes and Yezer (1998), and Cordes et al. (20@M)jesl the effects of shore-protection
efforts on real estate development, using a repaathouse price index of price appreciation
rates to the water’'s edge. They too found no dicanit evidence that such efforts have caused
additional beachfront development in Florida.

Campana and Tucci (2001) predicted floods from mravelopment scenarios, that is the

other way of causality than in the studies revievaddve. According to the results, the

proposed master plan will increase the peak flov2®B0%, but this effect can be alleviated

by building measures such as bridges and incregmngeable areas. (See also Wernstedt
and Hersh 2001, who predicted the potential flomhsters based on a model of El Nino-

Southern Oscillation cycle.)

What do these results show? Although we do notrgitéo dis-aggregate the few results by
specific type of effect, nor by specific type of tetabody, similarly as with the positive
amenity impact studies reviewed above, there ititdy a rationale for aggregation. Based
on the few studies where an effect is quantifiecaimeliable way, we conclude that the
(negative) impact of a flood event (or positive ampof flood abatement) on property prices
is in the range 0-22%. For drought, we estimateetfext to be half of this range, at the most.

This may now be deducted from the estimates reghanteéhe previous section, if preferred.
However, to include such a cost element in theutalion is not always justified. While
flooding and (to a lesser extent) drought remaobgl issues, it will be difficult to transport
the results outside the Anglo-Saxon physical ardtititional context. For example, in the
Netherlands the flood risk may be estimated zerafuficial lakes.

5. Additional evidence using intensive methods

We did not report results with a mere sign effegt) in the previous two sections as we

aimed at a more detailed level of analysis. Alsthstudies followed an analytic/quantitative
approach, with the aim of assessment of qualitygest, they paid lip-service to the lifestyle

factor. However, a more explicitly behavioural-cudtl examination of actors and processes
may be a useful approach, if the aim is to look rimore latent effects than the effects

observed in sections 3 and 4.
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Two case-studies, both from Metropolitan Helsinkinland, deal withthe culture of
residential areasUuskallio (2001) concluded that ornaments, in thairious forms, were
important as a determinant of the discriminatoryveo of environmental values for the
coastal neighbourhoods of the city core. Paivari&97) in turn compared two adjacent
neighbourhoods situated on the coast of Espoo (@fddelsinki); these had similar physical
features, regarding the proximity to the seashbne.sea identity was present in street-names,
and the shore amenity was an element of the papéce and also of natural space. Given the
same physical amenities related to water, statdsahdiscriminatory role: only for the up-
market areaHaukilahti) the “reasonable proximity to the sea” was, togethith proximity

to ‘greenery’, a determinant of relative attractiges that the estate agents used in their
marketing strategy; for the lower market segméfeat{nkyld the relevant characteristic was
‘affordability’. In these two studies prices welgosvn in relation to quality, some of which is
undoubtedly related to seaside coast proximity. [@Vkihese ideas are not easy to make
operational, these studies show that managersthed eéxperts might know water and coastal
related factors better than the consumer.

When treating the water element in a developmetiinge two recent studies are worth
mentioning. Bassett et al. (2002) studied watetfregeneration using an urban regime and
governance approach; and Rogers et al. (2002) sethlyvater as an economic good within
the institutional analysis/economics framework.

We can note that this broad cluster of theorefycaliformed approaches comprise a more
qualitative standpoint to locational attractivendem those reported in sections 3 and 4. Here
we emphasise processes, and we may tie the disoussicertain well-known propositions
from social theor3f.

6. Summary and discussion of results

The conceptual side of the problem formulationaktively clear, but how to understand,
compare, and combine the evidence across manyiduatt temporal and geographical
contexts? The first problem to solve is to find thest convenient units for the comparison:

- for the majority of the studies the following amdi shadow price = the amenity benefit —
the costs arising from negative externalitiesciial prices or costs are involved, they are
used similarly, and as commensurate quantities thélshadow price calculations;

- in stated WTP estimates where no property valueasp involved, we use the (annual)
income as a basis for comparison

- in stated rank and ratio (i.e. multidimensionaluedlestimates, we use percentages as the
basis for comparison.

Second, do we have to use a composite measureaynlyjt possible to partition the results
with type of water effect, and across contexts:, usme, place and location type,

18 Ulrich Beck (value rotation and fashion), PierreuBtieu (specific life-styles and distinction), Thtgin
Veblen (scarcity value and market disequilibriutd};Fu Tuan and G. Bachelard (topofilia), or Patsgatty
(the agency-structure —based land development mddaiame but a few.

" We may conclude that by multiplying the incomefactor (usually in the range of 3-5) we will dbta
measure that is comparable with annual or discauhtaising expenditures, but that we leave opeayvtad

further error margins
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household/occupant segment and so forth? The bioggter matters: in all studies, the sea is
more desired than the lake, which is more desiad bther, smaller, and less free bodies of
water. Interestingly, the order of such water bsdg not uniform across studies: wetlands
and marshes may be either less or more preferegdriers and waterways (cf. Mahan et al.,
2000; Ryan, 1998). Also the relevant effect to bdse comparison on matters: we may
distinguish between water quality, water/shore pnity, water/shore view, and water size.
Furthermore, the suitable unit for the water pragnfactor is related to the size and type of
the water body in question.

Third, is it in all cases possible to both quantiyd dis-aggregate the results as proposed
above? No, unfortunately not. Inevitably a variety miscellaneous studies will remain.
Either these studies do not report magnitudedyan they do so, but the results do not ‘fit in’,
as there is something different in the contextraming of questions. The same goes for the
dis-aggregation aspect: most studies are unfoetlynaarried out on an aggregate level, and
then it is not feasible to reserve a discussionveaious subpopulation specific results. We
hope both of these problems will be overcome inruresearch, as standards develop across
research communities.

Based on the literature, we report the composfecefor water quality, proximity and view
as follows: the range for price premium is up t®0& for seaside property, 25% for lakeside
property, and up to 40% for a variety of other mavater bodies. Furthermore, we conclude
that the stated WTP for a water related improvemsntery marginal overall, but that
locations in the vicinity to water bodies are coesed attractive choices to at least a certain
proportion of the housing consumers, when comptreather locations. Also the size of the
lake or river may have a positive effect, espegifdt recreational property. We also estimate
the net effect related to on-site development ictgins of a coastal area: the effect on
property value varies between a 21.5% positive @mdienefit (generated by the factors
above), and a 14.5% negative opportunity cost.

So the amenity effect related to presence of watas found important for choice,
attractiveness and price levels. However, the wuarioonditional factors caused complex
relationships across the studies reviewed. One faatbr is the negative impact of flooding —
a very localised effect. That was quantified sejedyaas up to 22%, and may be deducted
from the figures reported above. Then we obtainféllewing figures for the net effect of the
price premium: —22% to +38% for seaside property,22% to +3%, for lakeside property,
and —22% to +18% for a variety of other inland wiéedies.

To some extent we managed to quantify, and at ldastify, the positive or negative effects
of amenities and other factors, on the value amicehof locations by the water. Our findings
show that the presence of water has a real vaatagiighly dependent on geographical area
and type of land us®ased on the sixty studies with quantifiable cosidn, and another 20-
30 more studies with some relevance in relatiooutotopic that were reviewed, we may now
conclude thafor the attractiveness potential of a site theiemmmental externalities play a
large role in two ways: I. Amenity/proximity — ulygositive; Il. Natural hazards: flood and
drought — negative

However, many questions remain open. In particwarwish to stress, that the results are far
from fully comparable, because different methodgehlaeen used in different contexts. We
can predict that a voluntarist model of housingiolhanodel does not work, if there are
substantial constraints that generate extra cdateckto a scarcity/monopoly value. When
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modelling housing claims spatially, such costs ¥eroome conflict and scarcity situations
may arise, if all land uses are to be covered. &albe true this is for a country such as the
Netherlands, where housing consumers have widelgrsified preferences on one hand
(bringing non-monetary benefits), and the housiragkets are very severely constrained on
the other hand (bringing costs related to scaratye). This calls for a serious discussion on
area assessment beyond the standard economicassueptions.
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APPENDIX 1: The presence of water quantified in mitgéproximity impact studies, from various conseahd following various approaches

Who? When? Where

"Research design: method, data set, market
segment etc.

Functional
specification?
(linear OLS
presumed, unless
transformation is

Basic finding regarding water amenity/proximity

mentioned)
Li & Brown (1980) hHedonlc_study; gos_ton,/MA, su7l)8alrbabrea;1971 Net effects of several local externalities; Piée.79-81; Price/room R.67; closeness td
ouse prices and pricesiroom, 0bS. ' the ocean and rivers are highly valued: 10 m. close $1000 (3%) more price, when
census-tract level and micro-level ;
: i o : mean value is $30,000

neighbourhood; proximity variables
David (1968, cited in| Hedonic study 1952-62; land value in relation Coefficients for water quality have correct sigh); (mostly significant
Boyle & Kiel 2001) |to 3 categories of water quality based on

opinions of government officials in 60 artificial

Wisconsin lakes
Epp & Al-Ani: Hedonic study 1969-76; rural, non-farm Water quality found to have a significant effentvalue, using both measurements: one
Pennsylvania (1979,| communities; variables for water pH in point increase in pH => 5.9% increase in mean saies; water quality has an interactio
cited in Boyle & Kiel | streams; perceived water quality and also flood effect with population growth

2001)

hazard

Young: Lake
Champlain, Vermont
(1984, cited in Boyle
& Kiel 2001)

Hedonic study; effect of perceived water

quality on homes; dummy variable for location

in the vicinity of a bay, indicated a polluted
location; also rating of water quality by local
officials

Location within the polluted bay reduced the valyean average of 20% ($5,000)

Steinnes: Minnesota| Hedonic study; secchi disk readings (number of 1 foot improvement in clarity increases saleselig $206 —240 (we estimate: below 1% of
(1992, cited in Boyle| feet below the surface that a disk can be the price); lake size, depth and accessibility weresignificant
& Kiel 2001) observed) and appraisal data on leased lots
along 53 lakes
Mendelsohn, Hedonic study; panel data 1969-88 to estimate Homes whose nearest waters were affected by PC8 $7000-10,000 lower in value (we
Hellerstein, the impact of PCB pollution in the New estimate: 20-30%)
Huguenin, Unsworth| Bedford, Massachusetts harbour; dummy
and Brazee (1992, |variables for sales after pollution event, also
cited in Boyle & Kiel | interaction between event and locational
2001) proximity dummies
Michael, Boyle and | Hedonic study: 34 Maine lakes 1990-94; Improvement in clarity increases sales prices &§-®00 per front footage (assuming 0-50

Bouchard (1996,

Secchi readings of minimum clarity; 1m.

cited in Boyle & Kiel

feet frontage, we estimate: max. 7%); no additiovetier variables were included becaus

e

of correlation




2001)

Leggett & Bockstael
Anne Arundel
County, Maryland,
(2000, cited in Boyle
& Kiel 2001)

Hedonic study; house sales along the western
shore of the Chesapeake Bay 1993-97,

pollution variable: coliform concentration;
distances to various sources of pollution

Increase of 100 fecal coliform count/100mL => 1.68duction in property value

Pollard, Chicago
(1982, cited in
Wolverton 1997)

Hedonic study on the view of Lake Michigan,;
232 apartments in 154 buildings

A view adds ca. 7% on rents; buildings with a viemg 1.77 times taller than buildings
without a view

Choe, Whittington &
Lauria (1996);
Davao, Philippines

Proximity and access to better quality water
among people; CV and travel cost methods

CV and travel cost estimates were close to eawr @nd quite low; hence a low WTP
among these residents to pay for improved watélitgeve do not consider this result in
guantitative sense)

a

Laakso (1992; 1997)
Helsinki

Hedonic study on house prices; location in t
vicinity of a coast one variable in a total logarithmic
housing market model; sample: city: 18820 | (+splines)
observations 1980, 1985, 1989; metropolitanregression; also
area: 17290 obs. 1993 hedonic demand
equations (5
housing
characteristics)

n8emi-log,

Location by the sea => 25-30% premium; m.a./&djB-87; city/adj.R 83-92;
demand/adj.R 6-27; in the outer segment, where the coastti@saccessible as in the
inner city segment, the distance decay effect astis stronger; valuation of the coast h
increased with time as accessibility has decredsed?

18

Méantymaa (1993), |Assessment of water quality improvement (1) Annual payments: for (1) FIM 546; for (2) FIM 791ve estimate: this is not more than
Oulujarvi-lake, from ‘satisfactory’ to ‘good’ level; (2) do not 1% of annual income); recreational fishers and awnéseason/2nd home give
Finland fall from to ‘satisfactory’ to ‘insufficient’; 5- substantially higher WTP (1: 690; 2: 1027) thareirowners (378; 406) (problems: wha
point scale; contingency valuation; the about persons who belong to both groups); Estinasignificant and logical; R-sq. 0.2
respondents were owners of parcels (N=210) .30 methodological evaluation positive as well;H@gincome increases WTP 0.1% 18-2
years old pay FIM 647 more than others.
Willis & Garrod Proximity or location at canal or inland The significant results in both models: price @ases with hedonic analysis:

(1993); London,
midlands and other
UK area

waterways (N=43); Hedonic (jackknife)
regression vs. contingent valuation

frontage/London: 2%; /Midlands: 6%; proximity/Lormaddl%; : price increases with
contingent valuation: frontage/London: 24%; /Midian9%; proximity/London: 12%

Geoghegan, Wainge
and Bockstael (1997
Chesapeake,
Watershed

rHedonic price model using spatial landscape Logarithmic, also
jndices with regard to a region within a 30-milguadratic

radius of Washington DC; waterfront
(wetlands/water) dummy as a control variable

Significant coefficient 0.343; (adj.-R-sq.: .492)
That means a 40% increase for waterfront location

Tyrvainen (1997),
Joensuu, Finland

Hedonic study, apartment price data 1984-8@.inear, (also
the value of recreational amenities, in the areGemilog tried)
of Lake Pyhaselka; the typical feature is water;

control variable for water proximity

Distance to watercourses (along streets/path) igadfisant coeff. : -153.97 (R-sq.: .66); i
100 m. away from the water; i.e. price/sqm. de@sakIM 154 = 4%, distance to neare
beach was not significant

==
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Priemus (1997), The
Netherlands

Survey of VINEX candidates, ornamental
waters among 13 environmental attributes

Strength of the ornamental waters -variable isy\mportant’: ca 30% of respondents; it|is

at least ‘rather important’: ca 75% of respondents

defined as facilities in the immediate vicinity|of

the dwelling, at a short distance from the

dwelling
Benson, Hansen, Hedonic study of 7,305 single-family house | Box-Cox R-sq. :75-.79; price premiums: 8% for poor pantiedéan view; 18% for lake view; 29%
Schwartz Jr. & sales 1984-94; GIS+ personal inspection of pltansformation for good partial ocean view; 31% for superior frticean view; 60% for an unobstructe
Smersh (1998) sites, seven categories of view (4 quality ocean view; the value of an ocean view rose idate80s, a period of market upswing;
Bellingham, categories for ocean view, lake frontage, lake conclusions from the literature review: qualitylae view is not specified, and therefore
Washington (they | view without frontage; and mountain view); the is difficult to make comparisons across result®regul in currency
also cite hedonic interaction between distance to the shore and

analyses on distance
to lakes (Darling
1973; Brown &
Pollakowski 1977,
Plattner & Campbell
1978)

the quality of the view

it

Del Saz-Salazar &
Garcia-Menendez
(2001), Castelldn,
Spain, 1998

Contingent valuation; the value of
environmental improvements derived from
developing port-areas for recreational purpo
(over three years)

Spike models

ses

WTP = 7475 PTS/year (we estimate 0.@64hnual income; that is 0.78%, if payment all
three years are made in one year) is significarttyelated to income and age (negatively),
the expected use of the new recreational faciliaesl subjective value given to the project

Dale-Johnson & Yim
(1990) Los Angeles
County

Coastal development moratoria; house sale
1970-78, 23,384 obs. (permit area 8,710; inl
area 14,674) prior/after event date (Jan. 197

55 models,
atependent
ariables: ratios of
the price series for
before/after the
event date)

Net effect of development restrictions and ameinityease generated: 6.8% premium fo
houses in impacted area; 19.9% premium as of tetalate;

=

Spalatro &
Provencher (2001),
Wisconsin.

Provide a hedonics based assessment of
planning controls on property value; the
economic net cost or benefit of minimum
frontage zoning on lakefront property is a su
of competing effects: amenity effect —
development effect

m

—

The positive amenity effect is the more substénfithe two hypothesised effects: the ne
effect is a price increase of 21.5%

Parsons & Wu
(1991); Chesapeake
Bay, US, 1986-2005

Hedonic model; the average annual losses @
to the opportunity cost of coastal land use
controls, random sample (n=1435) houses
within 6 miles from the coastline; lost
accessibility, view and/or frontage

Lénear,
logarithmic, Box-
Cox

Depending on the scenario the total cost for thasrs 1.2 —19.1 million dollars; per
house this is $835-13,310 (0.9-14.5%). R-sg. .®3: fhat is the value of the water amen
if the planning control wasemoved

ity

Orford (1999; 2002):

Multi-level specificationsgi.property-level,

models, first for

Proximity twer (property level) adds £9000 (20%), if situatethin 50m (1th buffer
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Cardiff, UK

street-level, district-level, communitgvel) of

the hedonic model, house prices, proximity

variables, constructed as interval dummies,

based on measured distances to both positi
ones among other factors, rivers; 4 buffer zg
of 50m. from the river

more general
analysis and then
for valuation of
cational
reedernalities in a
part of the city.

zone) — no effect if situated further

Mahan, Polasky
&Adams (2000),
Portland, Oregon

two-stage hedonic WTP approach: residenti
property (n=14,485); size of and distance tg
wetlands; four types used depending on the
amount of vegetation; control variables incl.
proximity of lakes rivers and streams.

al.ogarithmic
(partially semi-log

)

Wetlands influence the property price differentigh other amenities. The size of the
wetlands and its proximity matters, but not thestgb wetlands; increasing the size of
nearest wetland one acre => $24 increase in Pi€R2%); reducing the distance to nears
wetland by 1000 feet => $436 (0.3%). Preferencemrtl lakes, 2. wetlands, 3. streams

Magat, Huber &
Viscusi (2000);
Colorado and North
Carolina

Regression analysis within an iterative choig
approach (related to conjoint analysis) to
valuing water quality, understood as a meas|
of safety in terms of swimming, fishing and
boating in the lake or river.; choices express
in terms of region or policy changes; also fo
different character of water change, use
dimensions, and non-use

ure

Tradeoff rates across quality dimensions, as agtradeoff rate between improved qual
and money; water quality is valued to $22.40 pelitamhal % improvement (0.06% of
household income; hence for a 15% improvement &lityu0.9%); water quality valuatior)
differ for aquatic environment, edible fish, andmswing; also for water that is cloudy,
smelly, or polluted by toxics; minorities in padlar rely on monitorable water quality
attributes; +$9, if visited a lake/river in last a®nths; water quality improvement more
than twice as valuable for lakes than rivers

Luttik (2000) from
three different Dutch
localitites (Emmen,
Apeldoorn, Leiden)

Hedonic study on the type of view; house sales

1989-92; 3000 sites were visited; views to
lakes and canals that are connected to sizea
lakes

ble

Shadow prices for environmental attributes: ‘gartbeing water’ up to 28%; ‘pleasant
view overlooking lake’ 8-10%; ‘lake facing gardelt-12%; ‘lake in the vicinity’5-10%;
‘view of canal 4-5%’ In particular, the study confed the expectation that the presenc
and proximity to water is an important factor i thousing price bundle => scarcity

Boyle & Taylor
(2001) Maine

Lake-water quality, measured with a Secchi
disk (8 inches in diameter) in the summer
months during the year of transaction 1990-
comparison between recorded tax-assessor
and perceived/survey data (n=ca 300) from
purchasers of properties with frontage on 34
freshwater lakes and ponds threatened by
organic enrichment, hedonic model partition
into four location specific market groups

D5;
data

[1°

d

Lake-water quality is found significant and thegmiudes are not different: impact varie
$2,000-8,000 per meter of clarity depending onségment (2.4-8.2%); also the lake
surface area and whether or not the primary safregter is the lake were tried, althoug
not found significant in all segments nor for bd#ta sources

BSt

ty

p of

Shultz & King (2001)
Tucson, US

(they also cite Doss
&Taff's hedonic
study on wetlands
and lakes, 1996)

Hedonic study on value and capitalised
monthly rents (1990, aggregated on block-
level), distance in mile/10 to two classes of
wild-life habitat/river; use of GIS and census
data from 6,277 blocks

Inverse semilog
(P=3Ind) for the
distance variables

Models for different samples (R-sqg. Adj.: .52-.5%)oximity to open space amenities
(marginal value of locating 160.m closer to theita]y two of them are to wildlife habitat
—rivers and streams that are often dry for moshefyear: class | (more pristine and
biologically important) habitat hasegativeprice influence (i.e. the longer the distance,
higher the value) $76-108 (we estimate for 100i04:@.06%); class Il has positive price

he

influence $205-352 (0.11-0.19%); the variable isnsensitive to reduced sample sizes
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Schalken (2002) 4
housing market area
in different parts of
the Netherladns

Water proximity as a specific determinant of
shousing preferences, study based on
interviews: n=340 (known home location);
n=491 in total

The resident characterised as ‘aqua yup’ alstsspi attributes and evaluates them from
functional or status point of view; ranks: the thraost preferred positive attributes: 1.
view; 2. peace and space; 3. natural beauty; negatiributes similarly: 1. lack of garden;
2. dangerous for children; 3. insects. 34% havepgnsity to move to a house by the
water (59 were unsure); 26% would like to pay m@&% was unsure).

Heins (2002)

The Netherlands,
selected locations in
and outside Randstal

Telephone interviews, and DPN on rural
housing preferences; water (lake and river)
proximity included (n=112)

d

Three types of
values associated
to the location
attributes:
absolute; those
with tradeoff
possibility; and
unproblematic,
when not included

39% of the respondents found water in the viciimiiportant enough to require a tradeoft
with other attributes; compared to having a gar@&d6), for example, water preferences is
not particularly stronger seunless it is latent within other factors; altogetfié% listed
water as a determinant of location choice

Kauko (2002)
Metropolitan
Helsinki and
Amsterdam

Helsinki: location in the vicinity of a coast (o
lake); same 1993 data as Laakso used (see
above); Amsterdam: location in the vicinity o
a coast /canallriver/lake/pond etc (aggregate
1999); also situation by a canal (waterfront
location); individual data 1986-2002

Neural network
approach

=

2d

Helsinki: shoreline proximity brings a clear prigeemium for two segments defined by
location and house type; own estimation: 12%.

Also in Amsterdam the importance of presence oewatevident as a determinant of pr
and lower area density, but not in a linear seBeee overlap between presence of wat
no water and expensive/cheap areas was obsercabld; frontage shows up sharply; in
some cases associated with expensive and/or sgaieas; for comparable houses, ow
estimation: the canal frontage situation has atiaganpact (17.5%) on the total sales
price of the dwelling

pr /

Kyllbnen & Raty
(2000) Joensuu

Partly non-parametric specification of the
hedonic model (1985-97; n=1712); two
parametric water variables: shore proximity
dummy if less than 300 m. from the shore of
lake; shore view dummy, if <300m to shore
and no buildings in between

Spline functions
for two variables;
also models
partitioned by
price

Shore view dummy: coeff. 30852 for earlier perietP@3); 33642 for latter period (-1994),
i.e. FIM 31,000 (25%) and 34,000 (19%); shore protsi dummy insignificant
For the three price segments: the higher the gicap, the share of observations
possessing a shore view is not significantlydarg

Wilhelmsson (2002),
Stockholm, 2000-
2001

Standard vs. spatially extended regression;
view (dummy 0/1) among the control variabl
(n=1377)

seagarithmic OLS,
eSpatial lag
(SAR)and error
models (SEM)

OLS: coeff. sea view: 0.337; SAR: 0.287; SEM: 0;2Rsq.adj: .66; .69; .69); SEM with
alternative weight matrixes: coeff. sea view: @.22278. WTP/sea view: with OLS:
1,067,000 SEK (40% of average sales price) ; WiEWMS675,000 SEK; (26%)

McLeod, Perth,
western Australia
(1984, cited in Frase
& Spencer 1998)

Hedonic study, value of a river view, dummy
variable, house sales
r

Price premium 28%

Fraser & Spencer
(1998), western

Hedonic study, ocean view for undeveloped
residential sites (n=114), scoring matrix 0-1(

Australia

Linear, logarithmic

based on the potential loss of view and degr

ee

The best ocean view increased the price 25%; arbgtw increased the price, but with a
diminishing rate (marginal utility) ; elevation n@ported, distance not significant (R-
sg.adj. :0.79)
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of panorama; also elevation; distance to oce

an

Krausse, 1995,
Newport Rhode
Island

Survey (72 questions) of 160 harbour reside
the perception of tourism and redevelopmen
proximity and waterfront location

nts,
t:

83% of the respondents wanted more access to,visateonly 1-% agreed that it should K
implemented via parks, marinas or housing projeetafed consequences: parking,
housing supply, transformation of residents to camuial outlets. 42% agreed that
waterfront location increases property val(ather attributes increase less).

e

Lansford & Jones,
Highland Lakes,
Colorado river basin,
Texas (1995, cited in
Mooney & Eisgruber
2001)

Hedonic studies; residential property

Scenic \iileeveased the price by 8% (lake?)

Kulshreshtha &
Gillies, Saskatoon,
Canada (1993, cited

Consumers WTP (hedonic)or house with a
river view

Price increase found

in Mooney &

Eisgruber 2001)

Streiner & Loomis, |Hedonic study Property value increased $4,500;08D (we estimate 3-14% ) in areas with restored
1996, cited in urban streams.

Mooney & Eisgruber
(2001), Colorado

Bender, Din,
Favarger, Hoesli & J
Laakso (1997) in
Geneva, Switzerland

an AHP based approach for multidimensionalAdditive model;

evaluation of perceptions concerning the
environmental quality; questionnaire to 850
house owners, 153 completed answers;
environmental attributes; link to a GIS

Multiplicative
scale 1..8

A ‘pure’ preference modelling perspective — no griicformation was used; distance to
green areas (rivers, lake and green area) was fivenchost important attribute with a
weight of 18% (we assign, arbitrarily, the shar¢hef water element in this to 9-12%); in

Geneva there are not much variation in social dsiters, therefore the physical factors are

more pronounced

Gartner, Chappelle &
Pages
(1996),Michigan

Related to hedonic regression, but owners’ own

estimates of value collected through survey
from 2,006 owners of recreational property
(1967-77)

Location at larger lakes increases the value per as follows: 25-100 and 500+ acres:
$16,000 (adding 123% to land value) for seasonalen(SH); $32,000 (246% to land

value) for permanent home (PH); 100-500 acres:0p0(307%) SH; $32,000 (246%) PH.

Some water bodies are preferred over others; thi#azhvariable bias was recognised

Ready, Berger &
Blomquist (1997)
Kentucky

Hedonic regression (n=3,414); coast dumm
for whether the county of residence touches
ocean or a Great Lake (Control variable);

y_ogarithmic
an

According to hedonic results coast taraincreases the logarithm of farmland price 7.7
(= price increase 8.0%), as measured in monthlginguexpenditures; in monthly wage
0.19% (=-1.9%)

%

Ryan (1998) River
Raisin Watershed,
Michigan

Survey of 120 local rural property owners, o
their perceptions and values for a river
corridor; photos, written questions and
schematic diagrams, 5 point scale

nNon-metric factor
analysis

River scenes were the highest in preference, overgstream scene the lowest preferer
distance to the river was related to the waterityuptoblems; respondents opposed new
development in the area; residential owners predetine natural landscapes over the

domesticated elements of the scenes compared farthers, who had a preference for |
natural landscapes; newer residents preferredatugal attributes of the river location

more than long-time residents; also problems wecegnised: flooding (see app. 2 beloy
and insects; river photo: 3.88, if moved, would smigarby water: 4.25; riverfront water:

PSS

=
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3.24; water quality: 3.57; weights for natural areawater attributes > woods, farms, bui
areas.

It

Rush & Bruggink
(2000) Long
Beach Island, New
Jersey (they also cite
Wertheim, P. Jividen
J. Jividen, Chatterhe
and Capen: hedonic
study on the impact
of beach on property|
value, 1992)

Hedonic regression; value of ocean proximit|
on barrier island houses (n=100); variables:
ocean or bay; frontage or distance measure
houses; market prices and assessments

11

ySemi-log

d in

A house with an ocean frontage of 50 feetmean 11 feet) is worth $431,000; a similar
house located 11 houses away from the ocean i$\$265,000; moving the house 8
houses closer adds $61,000 (30%); the magnitugesteel did not differ significantly
between the hedonic models based on transactioespaind assessments, coefficients:
bayfront: 0.003/ 0.004 (0.3-0.4%); oceanfront: @00.006-9 (0.4-0.9%); distance to bg
0.015/0.015 (1.5%); distance to ocean: 0.033/0(33B%).

Mooney & Eisgruber
(2001) Mohawk
watershed, western
Oregon.

A hedonic model of property values; the
influence of a strip of vegetation that buffers
the stream area of from adjacent activities (2
in water quality and fish preservation), a
‘riparian protection buffer’; while having som
long term benefits, this buffer interferes with
the river view, and also has other negative
effects on the market value of the parcel
situation by a river; (survey of 705 residents

um

[©)

The proximity related and use related objectiv@slzined; the corresponding price
reduction (mean house, and 50 feet wide buffer) egtisnated to 3-11%.

Van Kooten (1993),

The impact of wetlands retention (governme

nCalibration of a

Based on the results: estimates the shadow pricadoginal land to $50-60/acre. This is

southeastern agricultural programs that aim at reserving a theoretical model | twice as much as compensations to farmers (!)
Saskatchewan, portion of the area for waterfowl habit.) on a| of grain producers
Canada typical farm; a survey of 67 farmers when they act to
maximise their net
wealth
Peltola (1998), Two data sets: Linear, and Shore parcels
Finland logarithmic models size of the water-body smallest (<100ha)=> lar¢e$5000ha): double price; moving 10

plotted shore parcel$994-95
(n=3649); the parcel is bordering a shore,
which is calculated using a GIS

large shore areas441 observations 1992-194
to investigate more water variables: amount
shoreline; the size of the water body; shape
the water body; island and sea dummies; thg
length and shape of shoreline; shore quality

)7
of
of

(development potential) 1..4; partitioned

m away from the shore reduces the price 7%; tinsal; the sea, and southern Finland
the most valuable location; there is an interactiffact => close to Helsinki.

Large shore areas

Logarithmic: price/ha is 12-17% higher for the higher qualityloore per one unit shore:
1..4 scale (building perspective); no price effgith quality of submerged shore 1..4
(recreation); no price effect with quality of watier3 (visually)

10% amount of shoreline is increasing the price 208p increase in the size of the wate

1y

=

body => 2%; the length and shape of shoreline hampact of 17 — 26% per one unit; Rf
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submodels

sq = .58 for land owned by private owners; R-sg@#for land owned by the governmen

Linear:Partition based on shore quality, situation intretato Helsinki, shape of parcel,
whether plots are sold, and whether the buyeregivernment; 1 unit increase in shore
quality => +0.26 sales income; rarely more than@fe increase for any specific ameni

[

ty

variable; R-sq = .60 for obs. owned by private ongnsubmodels: R-sq = .44 (bad shape of
the parcel) - .88 (incl. a beach proximity and gyadffect); R-sq =. 81 for obs. Owned by
the government
APPENDIX 2: A summary table of the flood/droughpact studies
Who?When? Where? Research design: method, sarpplénse- | Note on Basic finding regarding flood/drought impact
period ,market segment etc. specification?
Holway & Burby (1990), | Hedonic study, floodplain controls, assesskterse semi-log | $288 loss, if experienced floods; $689 price premaf flood control structure; $74 loss
100-years floodplain land value per 1000 sg. ft; variables flood transformation for elevation requirements, and $188 prohibitionglevelopment; total loss due to the
areas, US history, flood control structure; elevation floods $1126 (18%); R-sg. adj. 0.47-.55
requirements, and prohibitions on
development for areas that are 75% in
floodplain (year 1985, n=306)
Chou & Shih (2001); 13 | Flood risk defined as effect of flood eventsSubjective vs. The capitalised perceived risk > the capitalisadalaisk; people tend to overestimate
cities in Taipei on the short-term price fluctuation of frequency risk the effect: aversion to move to flood prone are#tse>price reduction caused by markets;
Metropolis, Taiwan residential property; actual risk: frequency up to 6.81% quarterly price fluctuations for aredth high public’s perception of risk.
of event x consequence (submerged area in
ha); subjective risk, measured with the sgale
0..5, was asked (1992-2000, n=351)
Harrison, Smersh & Flood zone situation; valuation of homes Comparable homes within a flood zone sell on ayefar less than homes located
Schwartz (2001); Alachualocated within 100-year flood plains (1980- outside flood zones (price differential < floodunance premiums)
County, Florida 97); 29,887 property transactions,
Hersh & Wernstedt Opportunities and constraints for reducing Drought: 1/9 large utilities reported major impaadditional 2/9 of them reported
(2001/2002); Willamette |vulnerabilities to floods and droughts; moderate impact; 4/10 small utilities reported nratieimpact. Flood: 2/9 large utilities|
Valley, Oregon, telephone interviews of 20 water utility reported major impact; additional 5/9 of them répdmoderate impact; 6/10 small
northwestern US operators utilities reported major impact; additional 4/10tbém reported moderate impact
Eves & Brown (2002), Effect of floods and flood damage on I. premium > 10% for property close to river/cdiast, if no flood potential; discount <
England residential property prices across counties 10%, if flood potential (discounts reported in ortlyree counties of 23); Il. The impact|of

after the floodings in Autumns 1998 and
2000; floods are categorised as regular,

L in

the flooding of 2000/2001 on property prices (dist) was reported as follows: 0: 8
counties; <5%: 10 counties; 5-10%: 6 counties; Q%26 counties; >20% (severe
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50 years and 1 in 100 years; areas may |
prone to inland/river or coastal/tidal
flooding; questionnaire to 51 Charted
Surveyors to identify flood-prone areas

e

flooding): 4 counties.

Eves (2002), Sydney,

Australia; 1984-2000 dataflooding problem; to identify areas that ar|

the long term processes related to the

potentially liable to flooding, using
planning schemes; in New South Wales
three classifications of flood-height levels
=> residential development; house sales:
flood-prone ~ flood-free areas:

flood liability is reported by local
government; data (44 streets): 22 street
flood prone ~22 streets flood-free in lowe
market area detached single-family or loy
rise medium density residential complexg
total: 1067 fl. free + 923 fl. prone sales

m(

The difference was minor 1984-87, but it increased 991; 1987-91; 11 floods were
recorded after 1991: the difference has been deiagepeak (1991): 22.4% difference;
low (1986): 5.9% difference; the risk is similar fwoth property types
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