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Abstract
According to current social theory, global econgnpiolitical, social-cultural driving forces are heping the way we organize our
production and consumption. This would result ia ttawn of the era of the New Geography. This mep{piain that in Western

Europe the countryside is changing rapidly into aaena in which many different stakeholders comgetethe land and the
countryside becomes multifunctional in time andcgpa

In this contribution, we will focus on one challémg planning aspect of these dynamics: the comioinaif an attractive developed
(pseudo) countryside, housing development and watention in the urbanized Netherlands. Watertgdfas become an important
spatial and economic planning topic since the drease-effect will lead to more water excess inNle¢herlands due to more heavy
rainfall, riverwater and a rise of the sea-levetpé&cially in the economic core of the Netherlanlse Randstad-Holland, huge
investments seem necessary to protect the pebpléuilt environment and our economy.

The challenge is to design an attractive, multifiomal and safe area that is affordable for théestior developers and the final
consumer. Each of these stakeholders makes cast$itb@nalyses as a part of a general risk-asseggmecedure. This assessment
has become important in the Netherlands due togd&ton politics. So, the questions become: what the positive valued
externalities of public investments for private ngséhow can validly quantify and monetarize themq &inally how can we apply
these private excessive gains to reduce the umglotdi public investments.

To ex-ante evaluate the externalities of investsemidels (spatial) models are applied. Especialgpiatial and economic planning
models are necessary to understand the many reeutges that exist within economic and spatiatays. The National Institute of

Public Health and the Environment (RIVM) is a stagency that develops and uses GIS-based evaldatidruse models to assess
risks. It noticed that the appraisal of housingrbgavater was lacking in its models. It commissibribe Research Institute for

Housing, Urban and Mobility studies to review lagmre on the methodological aspects of the assuielationships and to estimate

the part-utility/part-valuation of water nearby lsmg location as a first step to improve its modélsis paper presents some of the
results of these studies.
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1 Introduction

Join in with research done by others and ourselvesyill argue that the country-side is changinig ian area

in which various forms of land use are being corabifor various reasons (Hillebrand at al. 1999, ddaVv &
Stead 2002). A specific case of multi-functionahdause is water neutral housing development plannin
projects. Water neutrality refers to a minimum &lality of land to cope with excessive water (raiver), a
minimum level of subsoil water and finally to loakter the minimum quality of water for irrigation
(agriculture), human use and nature developmerthdse projects, water is open water, like lakegrs and

so forth.

Since housing in the vicinity of ‘safe’ water hdways attracted people and revealed itself in atedd/alue
(valuation in UK-English and appraisal in USA-Esglj price) and or part-utility (subjective evaloatithat
may not be equal to the price) of a location, teaiis to co-finance the public expenditures fotewa
management and land development by pruning awafitpnmade elsewhere in the project. Since many
stakeholders are involved in such new and largke gdanning projects risk-assessment for the wpodgect as
well as for every individual stakeholder is vitéés in the planning process. The land valuationhoabtwill
show that a sound estimation of the final demahe,dwellings, is crucial information to determimewthich
extent the costs for construction, land developraedtland acquisition are possible.

Spatial planners apply GIS based DSS’. The Natibmsltute of Public Health and the Environment\(RI)

has developed two models. Both models apply spétedression) functions derived form of individual
(housing) choice models that either can be baseavert behavior or intended behavior (revealed stated
choice models). The RIVM noticed that the functiam$®oth models were suboptimal for these new foafs
‘water-enriched’ planning schemes. The commissiotedOTB Research Institute for Housing, Urban and
Mobility Studies of Delft University of Technologp gain more insight in the added value of varifouss of
water from the perspective of housing consumers dawklopers to improve both models.” We applied a
literature study as the first step in a possibkemated project. This extended project has beeneidfiecently.
This contribution summarizes the results and caichs. We start with an outline of the broader gamork of

the case ‘water neutrality’. We pay attention te tmpact of driving forces that shape and reshbhpebtiilt
environment and planning strategies. The key wardsnultifunctional land use, multi-stakeholdersghcial)
assessments and the behavioral foundation of tBeb@ted DSS’. We summarize the results of ousattiee
review on the appraisal of water and real estabe dmphasis is on the appraisal methodologies arntieo
added value of water. We end with a discussiorehyrning to our first sections.

2 A New Geography, New Planning Strategies and Netwols

2.1 The dynamics in society and its impact on thepatial order

The spatial and the social orders are changingdisapm many countries in western, eastern and swath
nation-states due to new organizational structafe®nsumption and production in relationship tavrsscial-
cultural, political and technological developmerd&en known as driving societal forces. In theergcDutch
WRR report ‘Town and countryside in a new geografiyRR 2002) have set out the relationship between
societal and spatial dynamics (figure 1 and 2).

According to many, a New Geography very slowly egesron the fundaments of the old spatial order. The
dynamics induce rearrangements of space to copetinatnew emerging opportunity sets for the stakikshe
involved. At the same time increases and decreafdbe scale of activities in combination with new
specialization of places in time and place.



Figure 1 Overview of the societal dynamics
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Source: WRR., 2002: p. 142.

Figure 2 Overview of the spatial dynamics relatedo the social dynamics
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Source: WRR, 2002: p.145

Let us concentrate on rural areas. In Western Eyrtpey undergo important changes in their economic
structure and spatial functions (Davoudi & Stea@20Most important undercurrent in, as well ascoate of

this change is the decreasing importance of aguilalthough this may often be difficult to distefFor

instance in the Netherlands the area for agricailtunly diminished by 3 percent in the last 50 yelligre than
66 percent of the total area of the NetherlandsO@%knf) is mainly used for arable land and dairy farming.
However, in economic figures the real dynamicsrakealed. The share in the GNP of the agro-comaiak

employment are 10,5 and 10,7 percent. These figin@s to 2,5 percent just for the primary chairagro-

complex. The lions’s share of the added value imdoin the industry, distribution, retail and so. dimese
activities are located in villages and towns. Ottatistics show an influx of housing consumers;egmeneurs,

tourists and so on. The added value of these ietvn the regional product increases rapidly ((B83, LEI-

DLO 2002). Other competing activities are naturevetigoment (Ecological Main Structure) which is
responsible for an estimated partial loss of 750.08 agricultural land (RIVM 2002although recently this
national policy has been abandoned for budgetamgores. Not mentioned in WRR-report are the natural
dynamics that trigger social-cultural, politicaldaeconomic dynamics. Especially in the Netherlarits,
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climatic changes have become our concern. The sxafesater by rivers, rainfall, the rising of theaslevel,
which has been estimated by 1 meter between 20002400, and the drop in the level of the land have
probably lead to the floods in the last decadeth@&Netherlands. This has resulted in two mainastse of
water-management. One stream argues that levetingaudykes was and will be the best solution. dther
stream argues that temporarily water retentiondakehe countryside might be a better solution.

All these new claims in the countryside plus thelideng role of the primary agriculture have leathe
revaluation of the countryside into an area of me@ans of production and consumption. In terms bamw
rural relationships and its impact on the builtiemwvment, we even may argue that both concepts beseme
fuzzy (Asbeek Brusse & Wissink 2002). Davoudi & &tg2002) argue that new relationships must firsdy
understood and addressed in the context of gla@iadiz processes, we earlier mentioned, secondlyethe
relationships need to be strengthened for the baitg of the urban and rural populations while nlegative
impacts of the linkages need to be reduced. Thizades for new type of spatial policies as Heinal ¢2002),
Bengs & Zonneveld (2002) and Asbeek Brusse & Wisgz002) argue.

An interesting example is the is to combine wateratention, nature development, landscape development
into (pseudo) country-sides (Heins 2002) and hougninto one comprehensive planning designs and
planning strategies in the countryside of urbanizedNetherlands. The goal is to develop project thatra
affordable conditional to the necessity that the mmimal requirements regarding goals of water-
management. These requirements include a minimum auability of land to cope with excessive water
(rain, river), a minimum level of subsoil water andfinally to look after the minimum quality of water for
irrigation (agriculture), human use and nature devédopment. The National Institute of Public Health ard
the Environment (RIVM) refers to this as Water neutality. We add extra neutrality: the affordability.
This is clearly an example of strategic and compleglanning.

2.2 Spatial planning and Decision Support Models

How these social processes will express themsealpasally depends largely on the present land wsetd
economic inertia of investments. Wissink (1986)sus® concept of spatial ordéthe in space distributed and
organized activities, their interdependent relagprand the accompanying adapted space and chamfels
communications.”"Needham (1988) argues that the order has thrémalige attributes. First, the order is
defined as a reciprocal relationship between théenah (physical or spatial) and the societal congrd.
Second, the spatial structure is a pattern thétatsf the societal patterns of human behavior efghst and
present. Third, the structure changes over timetdwsocietal patterns of human behavior. Hencemanro-
level of analyses societal and the spatial patt@onsfluence each other over time and space.

Government tries to structure these relationshipsuch a way that public and private interestsaarkeast
safeguarded. Kreukels (1979) argues tlsgatial planning is strategic policy aimed at thadlocation of
activities in favor of the social-cultural and sakeconomic order and the living conditions of zgins, while
paying attention to the environmental restrictidns.

Hence, in the welfare state spatial planning iseams to optimize the economical, social, ecologioal scenic
effects on the level of the system in such a way these effects are distributed as even as pessudr the
population. Hence, planning implies intervention tire ‘recursively organized rules and resourceg tha
individuals draw upon and reconstitute in their dayday activities’ (Moos & Dear 1986 p. 233). Gaud
(1984) defines this as the structure or the seppbrtunities and restrictions households, firmg iastitutions
apply in their decisions and refines because aof ttexisions. Hence, the structure is linking the&cne and the
micro level. Therefore, Lindenberg argues (1990736 “in economics and sociology, the main task is to
analyze social systems. In other words, the arw@lyprimacy is focused on social systems. In otdexxplain
social systems and related social phenomena, hbistliptines have to make use of a theory of acti@n;the
theoretical (or explanatory primacy) is focusedtba individual. Thus, the two primacies refer tm tafferent
levels. There is analytical interest in the indivadl but only as an instrument for coming up witplarations
on the social systems levelMWe will apply this perspective to explain the natetion between the various
orders.

This implies that the WRR (2002) approach of inép@hdencies in time and space of different ordets be
understood in a micro-macro perspective. The paliti social-cultural, economical and spatial ordars
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defined as interrelated sets of opportunities astrictions agents are confronted with if he wdatachieve
goals. Arriving at one’s goals relates to stratpgiicy. According to Friend & Jessop (1996, p. 1difed by
Geertman 1996 p. 10) “any process of choice witldnee a process of planning (or strategic choicéhef
selection of current actions is made only afteoranulation and comparison of possible solutions @averider
field of decisions relating tot certain anticipatasl well as current situations.” Strategic plannihgrefore
implies intentional behavior to achieve a bettéutson in the (nearby) future.

Risk assessment in a multi-stakeholders environmgseatomplex matter since recursive processes @ascwe
argued above. System analyses help decisions makieedp them to ex-ante evaluate the (un)intereféatts.
In spatial planning system analysis boosted byittr@duction of Geographical Information System&yK
element is that those system-analytical simulatimdels enable scientists to link micro-behavior aratro-
outcomes (Goetgeluk 1997). Many of the spatial nsoddroduced in the early seventies (Batty 197@&yev
incorporate in GIS-based Decision Support Modelss1S is a (automated) system for the collectiomdi
use, analysis and presentation of spatial datan@saas to create and store information. Informasmegarded
as interpreted data (Ritsema van Eck 1993). Sahettal. (2001) define four types:

1. Planning models that compute the optimal allocatafnland to arrive at a maximum value for often améerion. Linear
programming is a version of such a tool. This dettais not useful for our purpose.

2. Individual choice models that describe the (locafigpreferences of individual stakeholders or honmegeis groups of
stakeholders (generalized linear models).

3. Artificial Intelligence models such as cellular aatata CA that allocate activities to grid cells bdson general allocation rules,
which can be derived from model tyge 2

4. Equilibrium land use models define land use assalteof a matching between demand and supply ae sguilibrium function
for many land uses types.

In the Netherlands we have two important general lase models of type 4. the Spacescanner (Schetltain
2001, De Nijs et al. 2001) are available. Both n®dd the National Institute of Public Health aruet
Environment (RIVM) have recently been joint inteethUMOS (LandUse MOdeling System). Both models
also have the characteristics of the model typasd® 3. They match demand and supply on the badiseof
attraction/utility/ bid-prices, of each grid cethé Dutch area is divided in grid cells of 500 ©05neter). The
expected utility for each land use type for eadd gell is derived as a regression function or a t@sition
rules.

However, these estimated utilities are not diretidyged on individual choice models, but apply tee o
relevant attributes of individual choice models. time spatial regression functions, these attribues
transferred to spatial objects, like zip codesandluse grid cells. For each location the utildlyd type of land
use is estimated based on the positive or negeglaonships between that land use type and it®snding
set of all possible land use types {1,2..n} givedistance decay function. The resemblance with-kredwn
gravity models or its disaggregated version (logaeel) (Floor & De Jong 1981, Wagtendonk & Rietveld
2000, Goetgeluk et al. 2001) is striking. The samil does not stop here. In matching demand apglgu
often a double constrained gravity model is app{iditferink & Rietveld 2001).

Irrespective whether this right or wrong, we will discuss this matter in our discussion, the key is #t the
estimation of the utility-function is a crucial fador of the usefulness of the GIS-based Decision Sugrt
Models. In the past, these utility functions were &sed on expert knowledge. This seemed not to be a
problem since both models were applied as scenariastrument in the design phase of the planning
process (De Nijs et al. 2001b). However, spatialgsiner wanted to use the models in a projective semas
well. This demanded for a new type of estimation ofthe utility-functions with a predictive power. In

1 A CAis defined as ‘a cellular (cell or grid)deal space model consisting of an infinite two-digi@mal array of regular polygons
(cells), each of which is, at any time, in a stdetermined by the states of a set neighbor celterding to some location
independent rules’ Couclelis 1988). The propemries(Coucelis 1988, 1997, Ligtenberg et al. 1939Ni)s et al. 2001):

O Aregular n-dimensional lattice in which each ¢&lk a discrete state (1 or O for each type of lema).

O A neighborhood (a Moore of Von Neumann neighborfood

O Local rules describing the dynamic behavior of slistem. The state of a cell at t+1 depends ont#tessof the cells in the
neighborhood of the cell and the cell itself athe rules are often deterministic, but can be stsih as well. The rules are
derived by experts or other social research bas@utividual choice models and/or physical (ecatagimodels for instance)
scientific research.
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other words: the utility functions had to based onbehavioral sound estimations. This foundation was
lacking (Timmermans 1988).

3 Appraisal of real estate and planning schemes

As we have argued the number of powerful stakemslth@s increased due to deregulation policies: more
market less government control in short. Comprekendanning implies that many stakeholders musinege
their cost and benefits in such a process. Sincaket-orientation also implies that (un)intendedshg and
losses are not to be compensated afterwards, antexrisk assessment is a necessary step to pthn ar
implement such large scale and financially riskyesues.

In this planning schemes public and private exgenel are at stake. The central government is nsdple by

law to minimize the risk of flooding for social aretonomical reasons. However, the constructionhef t
publicly owned water retention lakes is the riskiué developers. Since the state justly arguesahaite has
also positive spill over effects for private homeners, the logical question is if selling priceslod new stock
should not at least partially reflect these effetitindeed housing consumers are willing to payrentor the
amenity water, which is not reflected in the comsfion costs, this private capital might finance tand
development totally or at least partially.

Figure 3 The value of real estate in parts

Value Real -Estate first user
+/- Surplus profits 4
Value of real estate after production
-(Construction costs + finance & transaction cost®rmal profits)
Surplus gains 3
Value of real estate after land devel opment
+Location subsidies - (land construction costsanping costs + finance & transaction costs + nopnafits)
Surplus gains 2
Value of real estate after land acquisition
- (Finance & transaction costs + normal profits)

Surplus gains 1
Land value of present land use (often agricultural)

Source: Needham 1999

One of the key factors in a successful public-geveartnership, which is the organizational reftactof a
multi-stakeholder comprehensive planning scheméhesestimation of the costs and benefits. A schiema
view of this perspective is the residual land vaarascheme of figure 3 (Needham 1999). The sche&mogvs
that the market for real estate is a set of a hxaaous markets. Eventually, the final consumetedmines the
final value: the owner of the real estate who isoamer-occupier, a social or private landlord. Henihe
purchase price is determined by the price-quakilyor within a specific regional housing market hags
consumers are willing to pay. Clearly, its is fiirmterest to know to what extent the quality candweled down
while keeping the selling price as high as posdiblenlarge the gains. For public organizations wéwo act a
private stakeholder, like municipalities, this imgar, but on the other hand these organizatiomsehalso a
public goals such as taking care of affordable lmmgrotecting the landscape and so on.

Priemus argues (in Goetgeluk et al. 2003, Priemu®@3) that at the present the organizational and led
constructions in the Netherlands are suboptimal. Feecially in land development (roads, nature, water
retention), where the costs are higher than the renues, private firms are not eager to invest. Mogif the
time municipalities, housing corporations or distrct water board are ‘forced” to make these
expenditures. He advocates project-envelopes in vdfi the surplus gains of one project or a part of a
project, is used as a compensate losses in anotipeoject or part of projected. The key-factor is tha this
balancing is done within the project.

The risk assessment can be done within the franteafoNeedham’s figure 3. An important notion of ttha
multi-stakeholders comprehensive planning schemastbenefit analysis at least starts with theresion of
final demand. This demand is defined as the prodiitie number of potential final consumers andphee
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they want to pay for a specific quality. Developésve the opportunity to choose for a limited ofafi
consumers who want high priced houses or many coeisuwho have limited budgets.

This figure seems simple, but is reality as simgdethis? We doubted that since Needham'’s figujesisone
interpretation of the concept value: the sum oftsoBut which costs are all involved? Is value sagne as
price of is it something else. In the remaindetha contribution we will discuss these questioasdd on our
project for the RIVM.

4 The data

Given the explorative character of the study arel dihailable budget we applied a literature reviewthis
review, we wanted a representative sample of allikiof scientific journals, which had articles refgg to
water and value in relation to housing and the tbavironment. Further, we wanted a broad scope of
techniques applied in various disciplines. Of cewtl we want to analyze if the results differedvere alike.
To facilitate our search procedures we used thexriet and electronic journals as a sampling frave.used
various keywords to detect the articles of varisagntific journals. The only limitation to the ¢pr set of
possible journals was the electronic availabilizwen the time-budget of the project we stoppetséx articles
that all have been read. We assume that the sasn@presentative.

Most of the articles were published after 1990.iNe@0 are quantitative of character. This subsaised to
discern regularities in methods and the estimatdbeoadded value of water. The lions’s share aexwealed
choice models. The majority of the literature arajies from the North-Americas.

5 Results

We will show that the ‘simple’ and ‘valid’ researcjuestion of the RIVM results in a diversity of amss.
Why? The diversity in theoretical perspectives arethods & techniques to estimate values is large tWhk
that insight is necessary in these background dfioas before using generalized estimates.

5.1 Diversity 1: Four appraisal function rooted invarious traditions

Value, based on the generally appreciated attsbotehe commodity at the time of assessment, jisctilze.
The economist's and social scientist’'s conceptytih turn, is subjective (Eckert, 1990: p. 40r41

We define the utility as equal to the attractivendsis concept may or may not equal the transagtice paid
at the market place; the latter is a historicat,fadereas the former is an opinion. Value may ribeéess be
derived based on price information. When the vasuafluenced by the market factors, we obtain iaepr
Often, these concepts are however mixed. The puremarket approach dealing with preferences angegabk
important, when it is assumed that no spatial/otlvestraints exist. Beside, it is also useful imare realistic
constrained setting, as the policymakers requifernmation of preferences as a part of the demadd si
analyses.

Benefit-cost calculation is a defined set of tegmes for choosing among actions to achieve welhddf
goals. This is regardless of whether the projeqbrigsate, environmental, military or other. In béteost
analysis the benefit calculations are considerecermontroversial than the cost calculations. Magketes of
resources are an intuitive basis for costs. Bemefiasurements are more problematic, as it is legli¢hat
these undervalue/ignore non-economic and non-maalgeubenefits of government projects. The basiasde
are by Marshall on consumer surplus and Pigou arkeh#ailures immediately after World War Il (Feemg
& Mills, 1980: 1-3).

A number of factors complicate the analysis. Acoaydo Gartner et. al (1996) real property valud ance
are not necessarily synonymous, and whether onddcskialue an asset by exchange value or by use valan
ancient problem, that is yet pertinent today. Us& @xchange value may differ considerable from lzerotThe
present owner’s estimate of use value exceedsxittearge value, if he receives a high level of tytiif some
reason that other potential buyers are unawar&/aha uninterested in. It is assumed that the satmnbutes in
the hedonic function add up to an estimate of bdhthe market price and (2) the utility genergtaapacity -
the intrinsic worth of the property when in use.



Apart from the cost and market price based calimnlatestimations of price, also, a third approaas leen put
forward; following the multidimensional value copteof the behavioral decision theory and management
science. According to Gregory (2000) establishedesumethods may fail to provide accurate meastoes
complex environmental amenities, because of thetiphelldimensions of value and the task of assigning
monetary values to environmental resources not isolwbnventional markets. Instead, the multi-craeand
decision analysis methods allow a more apt treatiwfesuch complexity within the elicitation process

We conclude that a demand for a broader perspeictivalue formation exists than the equilibrium re@mic
one. Here we use the following categorization of fur purpose relevant) approaches to propertyatiain:

o Value = function (costs) (see basic interpretatiigure 3)
o Value = paid transaction price in market equilibm requires finding an
Exactly similar location (impossible by definitioy a set of reasonably similar locations (in ptiae difficult)
o Value = function (hedonic shadow prices) basednenassumption in two. This is the
Most common approach
o Value = Paid transaction price +/- a non-monetatgraent; either consumer

surplus or a monopoly pricing or market interventicelated (shadow) cost); this is the most reaistiodel,
including the aspect of preference and choice pnofthe paid price.

Given this broad defined set of theoretical perspes of the concept value, we discern even a greatriety
of methods and techniques.

5.2 Diversity 2: methods & techniques
We mentioned earlier the distinction between reagtand stated choice models. We apply this distinct
again.

5.2.1 Revealed preference/choice i.e. hedonicaetng

The most frequently applied models in the valuapoactice as well as in monitoring the housing retike
hedonic price modeldn these models, the variables are usually ofttasic types: internal physical (i.e. house
and plot specific, structural) and external locati©n top of that there may be additional varigblesst
notably some type of inflation control. (e.g. Milld982.)

The main purpose of the development of the hedamiclel was to enable econometric analysis of large
databases of price and other recorded informat&stribing the nature of the property and its vigirand
possibly some specific (other) circumstances ofttaesaction. In these studies, the measures cesshave
been the model fit, whether each independent Variads the anticipated sign of price associatiahwanether
each independent variable is statistically sigafic

An attractive or unattractive location, determirgda specific combination of location characteeistigives the
house price an extra element, eithgoramiumor adiscount,when compared to the price of an otherwise
similar dwelling situated in an average locatiddontrolling for the location effect can be done by
operationalizing suitable proxies for location areghborhood and adding them into the right-hadd sif the
model.

A standard method is to estimate by means of OLEpteuregression a linear function that connebesprices

of apartment or property values with ‘shadow pricesnarginal adjustment factors for each locatvaniable.
However, in the empirical hedonic modeling literatdocation proxies may be defined in various wéofs
Ball, 1973; Miller, 1982; Laakso, 1997; Lentz & WRr1998).

The methodological aspects to consider when unkdega hedonic modeling exercise are technical lprob.
They are related to functional form (i.e. a lineaodels or transformations), multicollinearity araigple size
(Miller, 1982). Other problems emerge as well: sgbye evaluations are as good as or even betierdhact
guantifiable information, whether tax assessmentsctual transactions should be used as dependenbie,
and whether an element of location is always inttenathin the house specific features (See Needégal.,
1998; Orford, 1999).

Local externalities are indeed capitalized in laatles and house prices, but what isgpatial and contextual
extentof it (Orford 2002)? The methodology based onatsumption of a single value model operating oa dat
from one market is not necessary valid, due to iplalequilibria and the various shortcomings highted in
the theoretical and empirical literature alike. figfere, marginal adjustment factors might be mewesible to
estimate as separate equations for each area, igivsyncrasies pertaining to a certain area, grafupeople
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or both. This would be another approach to dedh Vatation in hedonic models, as a distinctionht® tmore
continuous treatment of location discussed so far.

In many situations, exogenous factors or lack @drmation constrain individuals to participate ggments of
a larger market (Michaels & Smith, 1990). Maclengaiiu (1996) suggest a non- or partly coordinatesiw
as opposed to the dominating ‘unitary equilibrivn@w, thus claiming that there be no point to mdumlsing
markets within an instantaneous equilibrium modtelsuch a framework, the focus would be in processde
adjustment rather than in what they call ‘standauttome’ data. Hence, the assertion for ‘persidtesdlized
disequilibrium’ caused by both spatial and secttaedors and either supply or demand side divesiidn.
Today a variety of advanced spatial techniquestadile possibilities of handling location in thedbeic based
house price analysis (Kauko 2002), especially @$.using these tools, an attempt is made to sdhee t
problem, how to deal with methodological assumioh the hedonic regression model being violatdds T
requires an appropriate routine of handling the-lvogarity and dynamics prevailing across spacateSof the
art methods include multi-level specifications, tegdaexpansion models, and flexible regression we@sh
(including neural networks, which also could beegarized as input-output simulation).

In multi-level specificationseach externality effect is measured at an apatgplevel. In order to add some
efficiency into the (hedonic) value model, the aian in house prices is decomposed between diffesgatial
scales. In the case of property valuation appbeetithe appropriate levels may be neighborhoodetsand
property levels. A major advantage of this speatfmn is the ability to differentiate between comaional and
contextual effects of location on house pricesytimer words of the place in itself and spatial a#ons in the
housing stock. Orford (1999, 2002)

In thespatial expansion mod#éte contribution of a housing characteristic t® phice is allowed to change over
space (spatial autocorrelation). This reflectsréeseof interrelated submarkets with sliding boureta Many
applications use such a specification where pammetry in order to cope with the spatial hetenegg of a
housing market.(E.g. Geoghegan et al., 1997).

Within the statistical paradigm, options to considge various estimation methods, that make fewer
assumptions of the data than a fixed parameter imdtle element of non-linearity might prove a de@s
improvement of the modeling repertoire, in whiclsedt is relevant to promote the flexible estimatas an
alternative to a fixed parametric one. Howeverjraavitable trade off makes the decision of modelthgice
less straightforward: flexible regression is leffscient than fixed parametric regression, but asomodel
specification problems (i.e. the problem of paraimehethods). It is however to note thlé neural network is
only as good as the data you feeddind even with the best possible data, a strucpediction is more likely
than an exact one using this technique.

We have shown the diversity of hedonic price motteds reflects the need to make them more reafistiour
type of questions. The consideration of spatia¢togteneity nd drift may improve results substalytiddut the
a priori nature of analysis remains. In fact, to incorparsppatial autocorrelation or GIS to the hedonicepri
models does not conceal the drawbacks of the bezadssion -based approach to house price andlysigere
an alternative? Yes, especially we switch frommarket price equilibriumto a choice and preference
equilibriumperspective that we propose. We will discuss thgse of models below.

5.2.2 Stated preferences/choice

Generally, the stated preference approach hasfbaad to outperform the hedonic approach in esiimgahe
value of welfare changes (Cropper et al., citetPowe et al., 1995). Yet the community of econontistee
showed a great deal of aversion towards the usaabf a method, while it is based on ‘*hypotheticather than
‘actual’ behavior (e.g. Vainio, 1995b).

To simply ask from individuals about their willingss to pay for certain property characteristicsans
intuitively appealing technique. Aesthetic valuer €xample, has been quantified by using a biddjage.
However, a successful application of the surveyhoetdepends on the existence oirgormed populace with
market experiencezgarding the attributes in question. (Goetgel@87] Lentz & Wang, 1998.) When deriving
a monetary value for negative externality effetitg, residents’ ranking of neighborhood quality asngetimes
used as a dependent variable instead of transagtioes or professional assessments of market vale
reason is that because the latter type of depemnaeiables may not fully capture the losses duexternalities
suffered by current residents (Langdon, 1978; Linwidg, 1986). Already Ball's (1973) survey of hoysee



models considered in studiesore than thirty years ago exceptionally good, isedg because it used
environmental variables based on judgements.

Experimental choice design is a method, wheredba is to compare the control group with the affeégroup
with model from the natural sciences. The outcomenfsuch an experiment is an estimate of difference
preferences, and possibly value differences as. v&lth behavioral studies aimed at understandieg th
processes behind value formation and value estmatiere inspired by the seminal work of Tversky &
Kahneman (1974) on heuristic problem solving (DE&98).

Contingent valuation (CV) is the most widely usedtinod of monetary evaluation of environmental bénef
(Mantymaa, 1993). Economics estimates, generate@\byand hedonic modeling, have been compared in
several contexts. For our purpose, the relevawlystion value increase contributed to waterwayipndy in
England (see Willis & Garrod, 1993). Usually thedbeic method is considered more reliable, since the
analyses are based on actual rather than just lngfocdl data. The sensitivity to the rate of distoonight
prove another problem with contingent valuatiomibnthly and total expenditures have to be compéeey
Vainio, 1995a,b). However, in some cases the pneed do not reflect all the possible externalitias they
become familiar only with time. For instance, iniMa’'s (1995b) comparison of hedonic pricing and €
guestionnaire was sent three years after the whasain what time the buyer had perceived thédutent of a
disturbance effect from the noise of a nearby nveagr In this case, the hedonic models underestuniite
effect.

Gartner et. al (1996) note that in situations wepoperty possessing certain attributes is nguiatly traded

at an open market, the owners’ own estimates afevatovide more useful estimates of economic bentfan
those derived from sales transactions. Ready €199.7) assert that when non-use values (e.gisttrtoward
current residents and preservation of culturalthge) are large, contingent valuation may be prefeto
hedonic methods. The iterative choice approach bgedagat et al. (2000) seems patrticularly prongsmits
capability to decompose the various costs and bige&fted aspects of the water quality evaluation.

On the other hand, when analyzing housing pricespaferences, situations might occur, where neitifie
these two established methods, i.e. revealed ateldspreference generated WTP (mostly hedonic ssigmre
and contingent valuation with extensions), are riest optimal one. We might need very context sefmsit
insight into how various multidimensional valuesvémds housing and environment are being perceiyetid
individual. Then, a pure competitive market applolses validity. Indeed, contingent valuation isgorous
option, but if one requires estimation of othemtimaonetary benefits, we need another approach.

Analytic multi-criteria modeling methoddo not in general aim at an estimate for valuaggregate demand,
but rather at an estimate for choice behavior prablem centric setting of discrete alternativeisieas. The
idea is to transport the method down to the le¥é¢he individual problem rather than calculate atireate that
can be used for solving several types of problethe. actual problem that we do not have past infaona
about determines the limits of the method. (seg@mre 2000)

The prescriptive approaches have been developaddaso decision making in complex situation. Tinelti-
attribute value tree (in Anglo-American literatuoéten: utility tree) is one of the best known okth. It
provides a formal way of thinking through multidingonal eliciting of peoples’ weighted objectivesthe
context of their expressed values and their selguteject alternatives (e.g. Gregory et al. 1996pls such as
the multi-attribute value tree are suitable forleaton of other than monetary values when theymneed
with or linked with monetary ones (e.g. MiettinerHgamalainen, 1996).

The main weaknesses of conventional survey toads (&) the possibility to manipulate the outcome by
predetermining the nature of response mode; (2) #ne incapable of accommodating explicitly the twnul
attribute nature of tradeoffs between alternativesa result the modern stated preference modeis baen
elaborated. We may distinguish between two bagmedy (1) compositional tools, where the researcher
combines the part-utilities to arrive at an ovevallue for each alternative (AHP and the self-eogiéd multi-
attribute utility method belong to this category) (decompositional such as conjoint analysis, where
respondents have to rank combinations of setsmibates. (see also Timmermans et al, 1994; anddehe et
al., 1994)

More specifically, the multi-criteria decision magiapproach include techniques such as the anaigtiarchy
process (AHP), the self-explicated utility methad aonjoint analysis. The first two are hierarchicendels
and thus apply the value tree concept, whereakagh@ne is based on choice profiles. All threeaneed at
making choices according to preferences in a nattitibute problem setting, in contrast to the ppegonomic
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WTP-setting of revealed preferences and CV. (edyhBnen 1998, Miettinen & Hamalainen 1996.) All of
these technigues contain an assumption about datsfic preferences of the interviewed subjects.tha
residential land and built environment context,ytlege understood as different perceptions of expert
dwellers concerning a given neighborhood from ailflie, problem-specific point of view (e.g. Laaksbal.
1995; Nevalainen et al. 1990).

In these methods the weighting of the preferencesoines a question of elicitation (Ruokolainen &
Tempelmans Plat, 1998; Péyhdonen, 1998a). The AHIR aspair-wise matrix comparison of preferences,
especially, when no price-information is availablée combination of weighted attributes obtainedldde
used to construct a quality-constant geoindex deduin the hedonic model (Laakso et al. 1995). Vdith
quality model based on pair-wise comparisons wita AHP one can compare the elicitation of different
interest groups for different type of areas or lesugE.g. Nevalainen et al., 1990). In the selflieaged utility
method, in turn the elicitation concerns utilitynfdions for all attributes of a multi-attribute wal tree.
(Ruokolainen & Tempelmans Plat, 1998; POyhtnen8ap9

Conjoint analysis, in turn, is based on trade-offsespondents’ levels of utility. Recent conjaapiplications
have been made on school choices (see Borgeis,1€98); and on group-based models of family pexfees
for new residential environments (see Molin, etl809).

Gregory (2000) advocates multi-attribute approadbedicitation of attributes based on stated pefee and
choice. These approaches are based on the idethéhadlues of individuals can be clarified as mdrsmall-
group negotiation processes. This is a signifigadifferent setting than the typical contingentuation study,
and has two benefits over the later. First, thditgkio clarify both the good and the participantaultiple
dimensions of value (according to the 1993 NOAA dtamport, “the validity of responses to environiaén
survey questions depends on a clear understandlithg @ommodity to be valued and the scenario tieexbt
context for valuation”). Second, the valuing of amitye environmental goods based on people’s expegies
not restricted to a rigorous but inconsistent sngurrency metric. Instead, a new approdtie value
integration survey (VIS)s developed, and compareg-a-viscontingent valuation.

So, we proposed to switch frommaarket price equilibriumo achoice and preference equilibriuperspective
that we propose. This implies using expert intemgieand trade-offs of preferences in a multi-
criteria/dimensional setting are suggested to @mraec some problems with more conventional tools aagh
contingent valuation and revealed preferences mdstifbedonic, travel cost and input output approsiche
Accepting that the reality is complex and fuzzyynrafact turn into a strength, as the analysisobses more
valid.

5.3 Diversity 3: generalized estimations on variousdicators
The literature can be divided as follows if conssdilie contents of the appraisals:
o Type of water
0 Seal/ocean, lakes, rivers/streams and wetlands
o Added value
o Positive
=  Water-quality (safety),
= Direct located to water (waterfronts),
= Accessibility and/or vicinity,
= Location with a view,
= Size of the water area
0 Negative added value
» Risk of floods and droughts,
= Extra financial expenditures due to floods & pabas
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Table 1 Generalized positive effects of water
Indicator Sealocear Lake Wetlands with restrictive functions for

(Articfical) housing, leisure
Water quality (point of +20% .. 30% +0.1% .. 8.2% +5.9%
reference is clean (WTP/income: (+0.9%)
situation) +0.9%) (rank: 3.57/5)
Direct located (dummy) +0.3 .. 30% +11% .. 12% +2.6..40% +40%
(42% of response (rank: 3.24/5)
believe in increase
value)
Accessibility (distance +1.5% .. 30% +4% .. 10% _0.06% .. +20% . 10.3%
decay function) and (83% wants (weight 9% .. . (30% .. 39% accessibility importart)
N o (rank: 4.25/5)
vicinity vicinity) 12%)
View +8% .. 60% +7% .. 25% 3% .. 28%
(rank: 3.88/5)
Size +2% .. 307% < +0.02% +0.02%
Indicator See/ocean
Seashore development/protection -19 % opportunisysc+ 21,5 % positive effect)

Source: Research Institute OTB TU-Delft

Table 1 shows the generalized positive effects dasethe literature review. The effects are eitthieectly
(hedonic price models) or indirectly as a percemtafjthe total value. We used percentages. Their@ymanit
valuation models (Willingness—to-Pay) estimate Yadue as a part of the households’ assets or income
(between brackets). The results of the multi-attebrevealed and stated preference and choice madel
ranks (italics). The values in the table are oftgtremes. Our conservative estimations are: 10et&ept for

the seashore, 5-10 percent for river locationggstis) and 5 percent for lakes.

As we mentioned earlier, these figures are basedewsaled choice models. We do have very limited
information what these figures might be if supplguMd be different. As we mentioned in earlier paftghis
contribution, the supply of these ‘water-enrichduiilding sites may be larger and therefore triggew
demand and prices developments. Heins (2002) useisibn Plan Nets (Goetgeluk 1997) to determine the
relative importance of all kinds of attributes hethousing preference functions of city-dwellersowbant to

live ‘rural’. Water, nature, greenness, forestsdga, quietness are attributes. However, wateoisonsidered

as a so-called Reject-Inducing-Dimensions of Tr@ffeBimension in contrast to forests. This implibat a
housing consumer is willing to accept a locationthaiit water. In the NVB-OTB survey ‘Huizenkopers in
Profiel (Housing Buyers in Profile) more than 5Gqamt of the potential movers who want a gardentsvan
water nearby. These respondents are willing tolfiagercent more for the water.

Dutch studies, although they are surprisingly ledjthave analyzed if different groups have diffelshavior.
Income does not matter the preference structuttedldies influence the rate of failure to realize pineference.
Therefore, water is a common shared asset. Thisasnihat that potentially a larger group to pagmation to
that presently. Nowadays, policy and firms focushagh-income groups in small-scale projects. Whgusth

we not concentrate on large-scale projects witlatikadly lower prices given the other goals of water
management? Have children does not matter, althoughhad expected that. It seems that people take
precautions to minimize the risk of drowning. Agd thatter. Elderly are not reluctant. This surpdises since

at first site advertisements reveal something eb$arters on the housing market are heterogeneotizeir
(intended) behavior. The most interested groumissbholds between 30-45 years old. From a markpting

of view, this group is most interesting becauss #o large: even a small profit per household maye large-
scale investments worthwhile to analyze.

Of course, negative effect exists also. Howeves,rthmber is rather limited and therefore genertdina are
hard to make. Some hedonic models estimate a fo8 percent of the land value (not real estate!qreas
with high risks compared to low risk areas. The ranohreal estate is introduced in a larger scale scattered
farms, the estimate loss is 7 percent. A recemtystid Eves & Brown (2002) estimated an added valu&0
percent nearby safe rivers and a loss of 10 penteatby risky ones. Some studies show that ownais a
insurance companies overestimate the risk of paldoss of value.
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Based on these generalizations, it seems cleatht@adositive and negative added value of water slance.
So, (new) technologies to protect the built enwinent will open new opportunities for housing conswrand
suppliers. Especially for the Netherlands this pecsive is of interest since new regulations implgre safety
by developing artificial water construction likekés, new river beds and so on.

6 Discussion

Irrespective of a New Geography and new planniregesgies, cost-benefit analysis has always beeartaopa
general risk-assessment for investments in thd btela. However, the New geography may complidage t
risk-assessment since many stakeholders that are pawerful are negotiating. Further, new goalke li
guietness, nature-development and so on, are ateghnecessities in projects. The question is hewse goals
are being valued and financed by the various stadlers. Priemus (2003) argues that scope optinoizaif
projects and project-envelopes are the solutioniclwiminimize the risks —but also the profits- ofeth
stakeholders involved. To what extent the statailshbave a public role in arranging these arrangegsis a
guestion of political debate.

Irrespective of this political outcome, the appahitself is a big problem. We argued that a goadtisg point
was the estimation of the value of a good or serbig final demand. Based on a literature reviewatvkeast
have found four perspectives of thought on the @ppl issue independent of the various methodsBnigues
involved in each perspective. The main combinattothe market price equilibrium perspective anddmec
modeling. We have shown in our study and this domtion that the assumptions underlying the price
equilibrium and hedonic models are too strict tdahaeality. Clearly, a model is simplification wadality, but

its still must make sense.

We argue in line with many others to put the emghas choiceand preference equilibriunsing expert
interviews and trade-offs of preferences in a rariteria/dimensional setting are suggested to @ee some
problems with more conventional tools such as oogeint valuation and revealed preferences methods
(hedonic, travel cost and input output approach®sgepting that the reality is complex and fuzzyynmafact
turn into strength, as the analysis becomes mdré. Ja general, the problem of (yet) non-capitatizvalues,
like the value of nature, water and in general pubimenities, is not solved yet by Welfare Econadmis
Unfortunately, the number of these studies is kohitn economics, regional economics and human gpbgr
This is a pity since policy-makers and their sugipgrinstitutes, like the RIVM, need valid estintats. The
best practice is to estimate the positive impaategative as possible based on the existing litexaaind our
estimations so far. This result is however not \&atysfying for all parties, but nevertheless ttagesof-the arts
considering appraisal modeling.

Figure 4 Linking individual and aggregate componers in a Land use System

l Spatial Organization
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(Source: Ligtenberg at al. 1999)
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We recall that stakeholders apply DSS’. Our comioies, the RIVM, used GIS-based DSS’ (LUMOS). Our
idea thatchoice and preference equilibriutmas consequences for the use of LUMOS in ‘forstast the
impact of new products, plan and services. We kélcalmajor drawback of most of these models: gm®ime
that spatial objects act like agents instead ofiragsy the objects a elements in an set of alteresita real
agent can choose from. We apply the concept oftag#nn a mathematical way or as a variant of g D& as
an object of human origin that decides. To be fignke do not believe on these kinds of systemsheriong
run. We do discern more sophisticated tools tomege parameters or tools for sensibility analy3éss is still
very necessary, but the impact on the explanatowep will be marginal since the estimations lackatetical
foundations. The explanatory power is importantsinew type of projects develop such as water andihg.
New products and services with a spatial and natiagi.e. the impact of ICT!) attributes cannet déstimated
by revealed models or spatial analytical modelsyTill fail.

The explanatory power of individual choice modefasbetter, but they lack the spatial componemdtdad of
‘green area within 5 minutes traveling by bike’ meed a set of opportunities is a GIS-environmentesthe
multi-attribute character of the housing choices set will be reduced. It seems at last the timedonomics
and human geography to combine the best of two Mmtrdditions in geography: spatial modeling and
individual choice modeling.

Based on an original proposal by Beers, Goetgdittiornaty & Timmermans (1997, unpublished) Ligterde
et al. (1999, 2003) proposed that future land useéeis should substitute the spatial object basmusition
rules (CA) or logistics regressions estimationgu@aon) by decision rules of real stakeholderse Tdol is the
multi-agent model (MAS). CA will be applied as wdtlut for other purposes. The CA are very suitdble
model physical effects of specific land uses. Thedfects are a source of information for the stakeérs.
Multi-Agents-Systems are Al-systems in which agentisience each other in a reactive and proactia@amer
and their environment (Beer et al. 1999, Brafmanlei997, Dowell 1995, Diepenmaat 1997, Ferran@619
Green et al. 1997, Hiebeler 1994, Ligtenberg e1@99/2001, Nwana 1996, Terna 1998, Sanders &9ar).
Maes (1998) argues that a MAS tries to fulfill & skgoals in a complex dynamic environment. Anrdge
situated in the environment: it can sense the enment through its sensors and acts upon the emment
using its actuators (Ligtenberg et al. 1999). MA& @developed based artificial intelligence (Al)dias.

The key-issue is how to apply this general framéwaoto a MAS. Brafman et al. (1997) define a MAS in
which the agent is a viewed as an individual deaoisnaker with beliefs (values and expectanciegfepences
and a decision strategy. This is called a mentdesiTheir approach tsve ground this model in the agent’s
interaction with the world, namely his, in its amts. This is done constantly by viewing model coosbn as

a constraint satisfaction problem in which we séafar a model consistent with the agent’s behaviaod
with our general knowledgép. 217). They define a theoretical model that gdive as a starting point for this
research project because it may bridge the gapedeetwhe Al-knowledge and the individual locatiomiclke
models. Further, their model is theory driven iastef computational driven.

Clearly, such a perspective is not only of interektscience to test hypothesis of human (spatiafice
behavior, but for the stakeholders in complex asklyrprojects it is fruitful as well. First, apphg a limited
number of decision rules in such a model makesiB& more understandable. Regression estimates o
transition rules are often vague. Second, staken®ldnderstand that various set of decision rulesact since
in reality planning becomes a negotiation with f@ssessment. The spatial impact can be expresse
immediately in valid maps and figures. Third, sacmodel is applied in a real risk-assessment situand it
‘logging’ system enables stakeholders and reseesdbeanalyze each other adaptive decision-makueytd
each other’s choices. Forth, these models mayamnlous disciplines. So far, computational scierzzéficial
intelligence have had a different ‘watershed’ tismtial science. Based on the studies of preseritédea
Framing Land Use Dynamics International Conferasfcg&pril 2003 (Dijst et al. 2003), we have all catgnce
that this will happen. To be more precise: we pastuthat it is necessary condition to understanckim
behavior and macro-effects better than we preseotlyn short: Phante Rei.
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