RESEARCH INTO HOGSREFERENCES OF
STARTERS ON THE HRGSMARKET

Determine the most suitable locations in the Randstad to
redevelopvacant nonresidentialbuildings into starter
dwellings based on the preferences of the starterthen
housing maket

Ruben Pieter Hoekman
S171403

Msc Construction
Management and
Engineering

TU/e
20182019



Colophon

Research into housing preferences of starters on the housing market

Determine the most suitable locations in the Randstad to redexastapt norresidential
buildings into starter dwellings based on the preferences of the starters on the housing market

Master thesis

In partial fulfilment of the requirements forthe & 4 SNR& RSINBS
Engineering

Author

| 2y a0 NHzOG A 2y

Student name: RRuben) Pieter Hoekman
Student ID: 1234761
Email addresst.p.hoekman@student.tue.nl

Graduation committee

15t supervisor: Dr. G.Z. (Gamze) Dane
Eindhoven University of Technology

2"d supervisor: Dr. Ing. P.J.H.J. (Peter) van der Waerden
Eindhoven University of Technology

Chairman: Prof. Dr. Ir. B. (Bauke) de Vries
Eindhoven University afechnology

Graduation company:Dev_real estate
Advisor Haik Hanemager

Graduation date24-04-2019

Graduation Program

Construction Management & Engineering, 289


mailto:r.p.hoekman@student.tue.nl

Management summary

The current housing market ing Netherlands is booming. Because of the economic crisis which started
in 2007, the production of new dwellings was very lalthough the housing market isvercoming
those financially difficult year# hasresuted in a situation where there is a kaof dwellings for the
population in the presentAnother factorfor the lack of houses is the current low interest rates on
mortgagesvhich creates demand for dwellings in the markat, besides the lack of supply, the demand
for dwellings is currentlyigh. Especially the four big cities (Amsterdam, Utrecht, The Hague and
Rotterdam)are in theneedfor alot more dwellings to met the demand from the market due to the
trend that people like to live in cities more often. The expectation is that the lgonsed in these big
cities alone will rise to 700.000 until 20@nhe specific groughat suffers from this mismatch of supply
and demand in the housing market is the starters

On the other hand, in the Netherlands, there is a vast amount of vacant gsildinich can be
redesigned and reused for other purposes. One ofathgs to solve the problem of housing shortage
for the starters, is to redevelop current buildings which are vacant. There is a tatalnaiflion m?
unused real estate located in the Netherlands with a-mesidential purpose. This unused real estate
could be redeveloped into starter dwelling. These dwellingsetierwvneed to meet the housing
preferences of the starters, in order to avoid the situatidrere the vacant real estate remains vacant
because these startess 2 dzf Ry Q0  NBse dvblling &t &IAWitH these issues taken into
account,and withthe biggest housing shortage iretRandstd, the main guestion for this research is
as follows:

What arethe most suitabléocations to redevelogacant norresidentiabuildingsn the Randstad
region of the Netherlarsdor starersat the housing marketith taking in mind the housing preferences
of these sirters?

In order to determine the residential preferences of this starter group, a stated choicénespienas
beendesignedand adapted into a survey. In total, 64 housing profiles were created based on dwelling
and location attributes, which have beeonwerted into 32 choice sets. These choice sets have been
divided among 2 surveys (both containingch6ice sets each). Besides the 16 choice sets, also socio
demographic, economic and housing characteristics have been asked to the respondents tttget a be
insight who the respondents aretdtal of 403respondents filled in the survey, where finallg tata

of 322 respondents could be used. The descriptive statistics of the respondents have been compared
with the statistics of the complete Dutch poatibn group. The respondent group has more females,

on average have a higher education level, comprgg of more students and on average as a lower
income.

With the use of dummy coding the data has been prepared to analyze the most important attributes
and attribute levels. The attribute levels with the highest utilities which alsostaigticallysignificant
are the following:
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Surface: >90 m

Dwelling amenity: Garden

Location: City Center

Train station location: Less than 1 km
Highway locatiorness than 3 km
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These preferences have been included in a location analysis, with the aigeeo§raphic information

systan (GI$ First, the locations have been determined based on the train station and highway
preference Secondly, the preferences for the location of the house have been filt¢ledt, the price

and surface attributes va@ been concluded in the anslly. In total three areas in de Randstad meet the
preferences for price and surface (a dwelling of 90fn2 NJ €eTheseane dress in Den Haag
(Laakkwartier en@portwijk), Schiedam (Oost) and Rotterdam (IJsselmohueyder tosee if the

preferences of thetarters are in line with the redi, a busness case have been conducted for the

urban area of Rotterdanf:rom the business casecan be concluded #t not all the preferences of

the starters can be met. In order to meet the preferences ofstheters as good as possibénd to

create more feasible redevelopment areas, it is recommended to redebslojings inb dwellings
withasurfaceof 700F 2 NJ | Y2y G Kf & LINAOS 2F eynnd ¢KAAa AYyON
to 25, wherethe preferences of thetarters hae been met as good as possillibe house location

preference of living in theity center still ca@be met, however there are areas within the 25 feasible

areas which are located near the city centerthis way the house location preference is met as good

as possibleRedvelopirg buildings into dwellings with a surface of Zwitha monK f & LINA OS 2 F
will target thesocietal housing shortage problem in then&stad It is recommended for real es&a

devebpers and investors to look for building methodschtare in line with the flex estate visidn

this way, dwellings can be adied easily in the future according to the neeflshe tenants. This

reduces the probability of vacanealthe dwellings over time.



Dutch management summary

De huidige huizenmarkt in Nederland is gespanBe&or de economische crisis die begon in 2007, was

de bouwproductie van nieuwe huizen erg ldag.huidigehuizenmarktie weer aangetrokken is na de
economische zware tijden resudi® in een situatie waarbij er een tekort is aan woningen voor de
huidigeNederlandse populatie. Een andere factor voor het lage woningaanbod is de huidige lage rente
op hypotheken, dat resulteert in een grotere vraag naar woningen in de markt. Dusataakott van
woningen, is de huidige vraag naar woningen ook hoog. slio@lijk de vier grote steden (Amsterdam,
Utrecht, The Hague and Rotterdam) hebben veel meer woningen nodig om aan de marktvraag te
voldoen, mede door de trend van verstedelijking Ww@anensen vaker in de stad willen wonen. De
verwachting is dat de wonirgehoefte in deze grote steden alleen al stijgt naar 700vafXingenin

2040.

Een specifieke groep die last heeft van het verschil tussen vraag en aanbod in de huizenmarkt zijn de
starters. Aan de andere kant is er in Nederland veel leegstaand vastyosdzig wat op een andere
manier gebruikt kan worden. Eén van de manieren om het woning tekort aan te pakken voor starters,
is om huidige leegstaande gebouwen te transformeren naatestvoningen. In totaal is er op dit
moment een oppervliakte vai@l miljoen n¥ leegstaand vastgoed aanwezig in Nederland. Dit
ongebruikte vastgoed zou gebruikt kunnen worden om starterwoningen te realiseren. Deze woningen
moeten echter wel voldoen aan deemsen van de starters, om te voorkomen dat het huidige
leegstaande vastgal leeg blijft te staan na herontwikkeling omdat de starters niet willen wonen in de
gerealiseerde woningen. De hoofdvraag die gerealiseerd is waarbij bovenstaande kwesties in acht
genomen zijn is als volgt:

Wat zijn de meest passende locatiesleegstaade gebouwen te herontwikkeling in de Randstad voor
starters op de woningmariataarbij de wensen van de starters in acht zijn genomen?

Een stated choice experiment is ontworpen egexpmen in eeengquéteom de woning voorkeuren

van deze starter groep vast te stellen. In totaal zijn er 64 huisprofielen gecreéerd gebaseed op woning
en locatie attributing, die omgevormd zijn naar 32 kegs. Heze keuze sets zijn verdeeld over twee
enquétes (allebei met 16 keuze sets). Naast de 16 keuze sets zijn ook socio demografische, economische
en woning karakteristieken gepeild bij de respondenten om een beter inzicht te krijgen wie de
respondentenim. In totaal hebben 403 respondentenelequée ingevuld waarbij uiteindelijk de data

van 322 respondenten gebruikt kon worden. De omschrijvende data van de respondenten is vergeleken
met de statistieken van de Nederlandse bevolkingzelfde leeftijdcategorieDe respondenten groep

bestaat relaief uit meer vrouwen, heeft gemiddeld een hoger opleidingsniveau, bestaat uit meer
studenten en heeft gemiddeld een lager inkomen.

De data is voorbereid met behulp van dummy codering om de meest belangnijkaten en
attributen levels te analyseren.eDattributen levels met de hoogste waarden die ook statistisch
significant zijn, zijn de volgende:

t NA2AaY feTnn
Opperviakte: > 90 fn

Woning voorziening: Tuin

Woning locatie: Stadscentrum

Trein station locatieMinder dan 1 km

1
1
1
1
1
1 Snelweg locatie: Minder dan 3 km



De voorkeuren zijn meegenomen in een locatie analyse, met bedwlpen geografisch informat

systeem (GIS). De eerste stap was om de locaties vast te stellen gebadeetrttaip station ende

snelveg restricties. Daarna is de huis locatie restrictie toegepast op de locaties uit stap een. Ten slotte
Zijn de prijs en oppervlakte attributen ngEnomen in de analyse. In totaal zijn er in theorie drie
gebieden in de Ranstad die voldoen aan de voorketsenprijs en opperviakte (een woning van 90
mM@22Nl etTnno® 5A4G Aa SSy 3IS6ASR Ay 5SSy I Fim@ o[
(IJsselmondeEen bugess cas&oor het stedelijigebied van Rotterdam is uitgevoerd, tarzien of

de voorkeuren van de starters in overeenstemming zijn megaléeit. Het kan geconcludeerd worden

dat niet alle voorkeuren van de starters opgenomen kunnen worden in een specifiek gebied. Om de
voorkeuren zo goed mogelijk te beraen, is aanbevolen om gebouwen te herontwikkelen in woningen

van 70 M@2 2N SSy YIFyRSftA21aS LINR2a Gly eynnd 5Ad
gebouwen téherontwikkelen van 3 naar 25. De huis laaborkeur om in het stadscentn te kumen

wonen kan nog steeds niet vervuld wordt in één van deze 2BdgzhiWel liggeren aantal van de 25
gebieden erg dicht gelegen van hetdscentrum, waardoor ezo goed moggk wordt voldaan aan de

huis locatie preferentie. Het hentwikkelen an gebouwen naar woningen van 7G woor een

YI YRSt A 21 & ShelpdNRhad &et \@imifiderenyvanihet huizekort in deRandstadHet
adviesrichting vastgoedontwikkelaars en investeerd difexibele bouwmethoden te gebruiken die in

liin liggen met het flex estate principe. Op deze manier kunnen woningeertdekomst gemakkeljik
aangepast wordeop basivan de voorkeuren varechewoners. Dit verkleint de kans op leegdtaan

de woningerin de toekomst.
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Abstract

Thecurrent housing market in the Netherlands is boomirtere is a big housing shortagyge tothe

low building production in the financial crisis and because of the high demand due to the low interest
rate on mortgagesA lot more dwellings are needed, bdsm dwellingforecasts for the Netherlands,
especially in the Randstad region. A big opportunity lays in the field of the transformation oheaecant
residentiabuildings to target this issu€heefore,this research focuses on the housing preferentes
starters on the housing market, in order to make good dwellings which suits the demand of the starters.
For this purpose, eonjoint analysisas been designed where data has been collected wéthusle of

an online survey. The data have beeralyzedwith the use of a multinomial logit model. The results
showthat price and surface are the most important attributes. fddocation analysisasbeencarried

out, in order to see where the buildingbould be located in order to meet the preferenceshs t
starters. These outcomes have been discussedbimsmessase, where the city or Rotterdam have
been usedasthe example to conduct the case.

List of abbreviations

GIS = Geographic Informatiorst®yn
MNL = Multinomial Logit Model
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1. Introduction

The current housing market in the Netherlands isnhiog At this moment, he Netherlands is in the
top three countries in Europe where the housing prices are rising the fégtexgt S. , 2018There

are several reasons why the Netherlaigisurrentlyin this top three.A b reason is the lack of new
buildingsat the Dutch housing markdduringthe financial crisistarted in2007, the production of new
dwellings was very lavirhe current sitation at the Dutch housing markettigt it iscatching up the
years where theroduction of new dwellings was |loABF Research (2018) expects a housing need of
1 million additional dwellings in 208Research, 2018)

Thecurrent financial circumstances in the Netherlands aaythat the demand for dwelling is high

The low interest rate in combination with the mortgage interest deduction makes buying a house
currently very attractiveThe government states to decrease the favorable conditions in a fast pace in
order to calm down thénousing markefVoogt S. , 2018Howevercurrently, those measures reach

the opposite effect. It gives the Dutch people teeling of urgency of buying a house at this moment,
because the favorable conditionglivbe gone in the near futur@/oogt S. , 2018Pue to this effect,

housing prices are rising fast. In 2013, an average Dutch house Nds 0 ¢ Hnc dnnnX ¢ KSNB
LINAOS 2F I K2dza S (Wegwhs, 201®)Thés is arcaderagerincraage ofi34% qver five
years, where prices are still rising. This makes buying a house for people more téificintthe past.

Besides the changes in the economic state of the Netherlands, also another trend is going on. Currently
the overall demography of the Netherlands is changing. The population of the Netherlands is growing
every yearIn 2000, thenumber d Dutch inhabitants was 15.863.950 and in 2017 this number raised

to 17.081.507 inhabitants. This is a total increase of 7,7% over 1{@B&sCBS, 2018)G Real Estate

(2016) concluded that the number of housatware gowing faster than previously predicted, because

of the trend that single person households are more in favor nowadays. This will also result in some side
effects besides the needor more dwellings An example is thexpected increasef cars in he
Nethelandsbetweenthe 1,4 million to 5,3 millionp to 2040, which will result in a bigger demand for
parking placegEck, 2013)Accordingo Kooiman et al. (201@)e prediction for the period 2018040

is that large cities (egpially Amsterdam, Utrechthe Hague and Rotterdam) will have a big increase

in inhabitants, where the inhabitants at the country sides will decrease. The housing need in the big
cities willrise up to 700.000 extra houses until 2040.

From these facts, eonclusion can be drawn that currently there is a big shortage in reasonably priced
K2dzaSax oKAOK Aa YvYz2aidte G4KS Ol a$S Besyesihk Bck afwl y R & (
reasonaby priced houseghereis a substantial amount efhcant building in theNetherlandsdue to
changes in the economgnd the post industrialization. Post industrialization is the stage in the
development of the society where the service sector generateg mealth than the manufacturing
sector of the economyParboteeah, Cullen, & Paik, 2Q1&8cording to Lennartz and Kalf (2017) big
opportunities lays in the field of redevelopmentvatantbuildings into residential dwellingBecause

the housing shortage problem primarily have to be tedevith the use of building and environment
transformation.A total of 71 million munused real estate is located in the Netherlands when all the
non-residential real estate has been takato accoun{Beheer, 2018)n the calculation of vacancy, a
building must be at least vacant for 25% for a minimal period of three ye#otal of 2,1 to 2,5 million

m? of office real estate is able to be transformed into residential dwellings, which could yield a total of
35.000dwellings. The top three cities with the highest transformation possibilities are situated in the
Randstad (Rijswijk, Almere and Utrecht). As can be séeguaél, the areas situated in the Randstad
have the highest percentage with regard to long anactural vacancy of office buildings.



Currently, 290.000 buildings in the Netherlands are vacant. Those are, among othersaschebéil
buildingsThus opportunitieslayin the field of vacarbuildingsfor redevelopment and reuse.

1“

Vacorey

Low High

Figurel: Office vaancy in the Netherlandd.ennartz & Kalf, 2017)

1.1 Problem definition

Thetrend of the changing economic environment in the Netherlands, the growing Dutch population

and the lack of reasonable priced housemeed for a detdiled researchAlargegroupthat is suffering

due to the shortage of dwellings with a reasonable price in the housing mendkéte startersvith a

low to middle high incom(Voogt S. d., 2018%tartersat the housing makt can be defined as a person

or familywho arelooking to buy a house for the first timesually with a limited budgethe gross of

the peoplethat can be categorized as starters are in the age category of 25 tye&@4 old
(Woningmarktcijfers, 2018)According to Banken.nl (201&garters on the housing market in the
bSGKSNIFYRa&E YySSR 2y | @SN} 3IS copdnnn 2F GKSAN 26
less mortgages wergdosed compared to 201The Hypotheekshof2018)(a Dutch mortgage advisor)
summedupthetwelvetha i O2YY2y NBIl a2y a ¢ KakthisiniomdhiiTBeNdost OF y Qi
common reason (88 of the 100 times) is that there is a lack of affordable dwéflititgess Randstad, this

occurseven more (92 of the 100 time@)lypothedshop, 2018)The rise of students who are having a
dGdzRé RSo6G 61 2F (GKS mMn &addzRSy (a0 ahoasgMUu 2088) 2y S 21
Inthe Netherlands®S | @S NI} 3S Odz2NNBy (i a62H/A& is R&amduntiviBidddvid i dzR Sy
be deducted from the maximal mortgage starters can get to buy a house, which also reduces their
chane of buying a housdBesides the study debt, a certain amount of owniggis needed when
0dz2Ay3a | K2dzaS> 4KAOK &GF NI SNE | { Thisikafsosho@mm yy A y 3
the purchase development of dwellings. In 2012, 68% of all the buyers of dwellings were. dtarters

2017, this percentage declideo 55%(Woningmarktcijfers, 2018)

For startersat the housing market, it is also challergyto build a new dwelling compared to buying an
existing dwellingBecausebuilding a new dwelling, compared to buying an existufding, is on
average 1P% more expensive comparén 2017 while existing buildings raised in value with 9%
(Doodeman, 2018)



This is due to the rise of the prices of materials and the labor in the construction in@astefore,
redevelopment of dwellings and buildings is a better solution than building new buildings (with regard
to costs)to target the dwelling shortag@he need for reasonable priced dwellings for starters is big
because currently there are just todlétstarter dwellinggeompared to the housing demand, especially

in the RandstadPols, 207).

Before real estate developead investorsaare redeveloping buildings and dwellings for starters

target the dwelling shortagé is necessary to get an insight in the housing needs of those staigns

information ofthese preferences, locatiomd redevelopment projectsan be determinedHowever,
NEBRSGSt2LIAYy3 2yite 2y (GKS ol aia 27F taiifg PointIkBSFSNBY
redeveloping buildings. Therefore, the opinion of project developersaastors also need to be taken

into account to be able to develop dwellings for now, but also for the future.

This research will aim at getting to know the houpiferences of starters and use these preferences
to map the right places for project devplysandinvestorsto redevelop dwellings for starters. In this
way, the project developernd investorget a clear insight where they have to build dwellingshvhi
suits the needs dhe starters. This is good ftie real estate developend investos, as well as for
the starters who want thavea dwelling.

1.2Research questions

In order to be able to solve the mismatch between supply and demand of hoursgtarfers, there is

a need to investigate what the housing preferences ofstheters in the Netherlands are and where
the possible vacant buildings ai¢uated Based on that, a recommendation can be written for project
developers and investors to regelop dwellings at certain locations where the starters would like to
live.

This will result in the following main research question:

What arethe most suitabléocations to redevelogacant norresidentiabuildingsn the Randstad
region of the Nethertadsfor starersat the housing marketith taking in mind the housing preferences
of these starters?

In order to answer this research question, several sub questions need to be answered first to work
towards the conclusion of the main research question:

- What is the current composition gacant buildings in the Randst&d

- What aspects do project developers and real estate investors take into account when starting
a redevelopment project?

- Which housindpcationattributes are important for starters in thalecisionmakingprocess
when they want to buy a house?

- Which housing attributes are most in favor for the target group starters?

- What are the outcomes of tHecation analysig/hen taking in midthe current building
composition in the Randstad, the housireferences fathe starters and the project
RSOSt 2 LISNE Qk NIsdevelognani dspe&s? A y @S & G 2 NA



1.3 Research design

In thissection the methodologies to answer the sub questions are split up in the tasks related to this
methodologyThe segence to deal with the research can be seelfigure2. The different parts of the

report are divided with specific sub tasks provided within these parts. The consecutive parts need to be
completed in order to be able to continue the research.

The intrauction states the research problem and the research question. From the research problem,
different subjects are studied in the literature review. The importance of the location @fstatd is
determined to see whether the location of real estate isdrtgmt and not, and what the factors are

for good, qualitative locations. Housing attributes have been found in order to see which housing
attributes have been used in former studiesxt\éousing preferences among different generations
have been statedot see differences among housing preferences over time. At last, redevelopment
challenges and opportunities have been foumde methodology handles the methodologies used
within thisresearch to answer the research question. Both a stated preference desiym expert
interview will be conducted’he outcomes of the methodologies are discussed in the results. First, the
data is analyzed. From these outcomes, a location analysisdrasdreducted. At last, a case study has
been conducted based on the outnes of the location analysis. The overall outcomes are stated in the
conclusion, where also limitations of this research and recommendations for future research has been
stated.

Introduction

Introduction thesis
with research

guestions

Literature review

Redevelopment
opportunities and
challenges

Housing Housing
attributes preferences

Location
importance

Methodology

Stated preference Expert interview
design

Results

Data analysis Case study

Location analysis

Conclusion

Figure 2: Research design



This researcis be limited to the starters on the housintarket.People between the age of 25 and 34

will be categorized as starters on the housing market. According to Woningmarktcijfers (2018) this is
the age range where most starterseastated The starters who will be questioned about their
preferencesaré A (i dzl G SR Ay GKS NBIA2Y awlyRalGFRéE Ay GKS
Netherlands, where the biggest cities are situated of the Netherlands. The Randstad wilh lzes tdlee
research area because the need for starter dwellings irRérestadis, compared to the rest of the
Netherlandsthe biggestBesides the region limitation, no difference is made between preferences
regarding rental and buy dwellings. Theredgmeral housing shortage, with a lack of dwellings in both
the rental setor as well as the buy sector. The literature review regarding housing preferences among
different generations, can give an overview of the overall housing preference trend durirgptee

These outcomes can be taken into account when analyzing thésresul

1.4 Relevance of the study

According to Capital Value (2018) it is important that constructioraiketoriented and the housing
needs are clear in order to get an accurate picture of the long term needs instead of just adding
dwellings to the stockThis researclinvestigateghe housing needs of the starters that will help to
develop dwellings fahat suits the preferences ofasters over a longer period of tim€urrently a lot

of starters have problems gettinga house According to De Hypotle&shop (2018) thenainreason
GKF G &dl NI SN&adwelliBgyishetaude otheSackioRaffadddide starter dwellings hret
Netherlands¢ K A & LJINI tie soB/ad byraditilding new dwellings because of two reasdree

first reason is thabuilding new buildings currently is more expensive than redeveloping current
buildingswhich will increase the prices of the dwedls even mordDoodeman, 2018)The second
reason is that redevelopment projects are completeay faster than new building projects. New
building projects can take up to 10 years, where redevelopment projects maximallyytsdes 30 be
completed(Hekhuis, Nijskens, & Heeringa, 20With this research the prefereas of these starters

can bedetermined, and the most suitable locations to redevelop buildings can be lo@éthdhese
outcomes, fiture research can be done looking at what the best solution is to redevelop buiiimgs
taking inmind the future demoraphic,economicand residentiatievelopmensin the Netherlands.

1.5 Reading guide

Chapter 2 will represent the literatumeview. Theory about the Dutch housing market as well as
important housing attributes will be stated this chapter Chapter 3 remsents the methodology,

which will give an insight lmow the data will be gathered within this researChapter 4 will gz the

results of the analyses, stated in chapter 3. Also, a business case will be represented over here, to see
whether the resultare in line with the current housing market in the Netherlands. Finally, chapter 5
presents the conclusions and recommenalasi for this researcilsq limitations will be stated to have

a critical view on the overall research.



2. Literature review

This chaptedescribeghe literature needed for this researdfirst a brief statemens given about the
importance of the location in real estate development chaitcegction 2.1The vision on the location

of real estate can be taken into accountidg the data analysis in this research. Se@i@rhandles

the different housing attribisused in other studiegrom these attributes, attributes are stated which

are used in this researcNext, theoryis stated about the housingreferencesof different generations

in section2.3.If there isa certain trend in the housing preferences otiee years, this trend can be
taken into account when redeveloping vacant buildings. In this way, buildings which are built now have
a high probability that they arstill preferred in the futureAt lasttheoryisstated about redevelopment

in the Dutchhousing marketChallenges as well as opportunities are stated to get an oveofiew
important factors for redevelopment projects.

2.1Importance ofdcationin real estate

The importance of the location of a real estate property is big. ThedadeHarold Samuel (a real estate
icon in Britain) once said there are three things that matter in prgpéstation, location, location
(Safire 2009) You can change the design of the building, the interior of the buiklinbewen the
garden of the building there is a gardert-loweveryou can never move the buildirgut what does

Gt 20FGA2y > €20 0A2y s f 2 Oikhuping ghouse, B dotanly Huyng &HBusy K { 2
but also a living environment. Vissard van Dam (2006) states that the living environment comprises
out of different aspects: physical characteristics (amount of green in the neighborhood), social
characteritics (state of the neighborhood) and functional characteristics (like the preseaicenities
nearby the dwelling). Swaluing a dwelling i@ combination of valuing the dwelling, the environment
and the location of the dwelling.

According tdNeintraub(2017) the best locations are those that are situated at the prime spbish
arelocations located nedor exampleop-rated schools, recreatioaneconomic stable area and near
public transportation opportunitiesKryvobokov (2017) found in his studylist of locationand
environmentattributes which were used the mostather studieswhen valuing real estate based on
location characteristicshown in Table.limportant environment characteristics are for example the
income level and demographicaracteristics of a neighborhood. Important location characteristics are
road- and central business district accessibility. Howevissiill not easy to talk about good locations
because this vagsa lot over time due to housing preferences of pedaphdifferent lifecyclesAccording

to the literature, locations that are hpreferredare easier to define such imglustrial areas, areas near
railroad tracks, freeways or under flight paths, high crime sarkazard zonesnd economically
depressed are(Weintraub, 2017)

Table 1: Frequently used locatiand environmentttributes inreal estate location studig&ryvobokov, 2017)

Location attributes Environment attributes
1 Accessibility to the CBD (Central Busin 1 Demographic characteristics of
District) neighborhood
1 Water accessibility (ocean, sea, river, 1 Income level of population and presti¢
lake) in the neighborhood
1 Green area accessibility
1 Commercial objectscaessibility and

characteristics
1 Road accessibility amtiaracteristics



2.2 Housingattributes

In this section literature is presented in order to identify the attributaghich are of significant

importance for starters when finding a dwellifige main focus lays dhe location of the dwelling. In

real ife,thef 20 GA2Yy 62y Qi 06S GKS 2yfte& RSOA&aAZ2Yy Tl Od2N
house. Therefore, besides location attributes, also housing attribuégaken into account. From the
literature,two main categories can lused location attributes and dwelling attributes.

2.2.1. Location attributes

Many studies using location attributes in their research. A home buying survey by Century 21 found that
millennial homebuyers (those born after 198@) twice as likely as baby boora€born in 1946 965)

to rank location as their highest priority in choosing a h@@enada, 2013Yhese attributegan be

divided into three groups: physical environment characteristics, gmsisibnment characteristics dn
functional environment characteristics.

Physical erivonment characteristics are characteristgtech asamount of green in the arear the

building density-ennema (1995) investigated whether green or open water in &peldhasa positive

effect on the price of a dwelling the walking distance to a green area was less than 400 m, the price

of the dwelling was on average 6% more worth in value than other dwellinggA t RAy 3 RSy aAi i
have to be necessarily negativas ofen indicated in studie@Dunse, Thanos, & Bramley, 2013)
dependonwhat kind of peoplealuebuilding densit. People who live in citiese used tsurroundings

with buildings on aelativesmall amount of groundyhere people at the country sides are used to a lot

of space around thendansen (2008) asked 738 respondents for their preferred residential environment

and their underlying motivation. A physical environment characteristic he usedviveker the
envirommentisgood for raising (grand) childrdBorth and Summers (20180 found some interesting

outcomes in their research towards the segmentation of homebuyers by location choice preferences.

The investigated group were characterized by preferencesdioimuing by active transportation

(walking and biking), access to trails and parks and convenient transportation qjattmareen (2005)

Ffaz2 G221 G662 AYLRNIIFIYy(d GKAy3a Ayidz2z 002dzyix 6K,
and could affet you welltbeing: urban pollutionHe describes quality of the air and noise in the
neighborhood as urban pollution variables.

Social environment characteristics are characteristics of the neighborhood, like the composition of the
population in the neigborhood, the unemployment rate in a neighborhood and the average income

per householdln general, these are hard characteristics because these characteristics are based upon
FSStAy3da YR 2LIAYA2Yyad hyS KAy &eryhigh whedbthetsIS Ay O
may think this ian average incomdhere are various studieising social environment characteristics.

2 y3 YR [A 6unnn0 dzaASR I &SOdzNAGe GdNRO6dziS Ay
LJdzo f A OJafseHRZB@\AIsd used various social environment characteristics in his study. He for
exampe used the following characteristics to measure the preferences: peace and quiet, the ambiance
outside, sense of freedom and feeling safe/secWfilson et al (2004) did ausly regarding residential
relocation decisions. Variables he used were the amoiuniblent crime, population density, median
household income, amount owning a housing wmtl household sizeOther social environment
characteristics are the distance beten the dwelling and friends and/or fanfibee, 2005)

Functionaknvironment characteristics are for example the proximity to amenities in the neighborhood,
infrastructure and the amount of job opportunities in the neighborhood. Many studies have
incorporated functioal environment characteristica. study by the Demd Institute found that 20%
of the respondents reported that the location of their home was more important than the home itself.
Being closer to work was in 25% of the cases the main reason to reldaateLim, ADbaidi, & Lim,



2018) The Mtional Multifamily Housing Council (2015) have done a landmark research among 120.000
residents of apartments, with regard to their housing preferences. This research states that the distance

from the dwelling to work, publitransportation, the grocery store andestaurants are the most

important factors in their decision. Iman et al (2012) also conducted a research among residential
preferences with the use of a conjoint analysis in Malaysia. The location attributes tiéedtindy are

NI Y1{SR Fad aySIFENI g2NJ] L} I OS¢ s BowemmaNdndaSkutjas2(2044) I Yy R
concluded that urban locations are highly in favor at young, héghigated and single people. It is very

important for them to have various néigorhood amerties nearby likea museum, restaurants and

shops. They also favor to live nearby their work, to reduce their aorietravel time

2.2.2. Dwelling attributes

Boterman and Sleutjes (2014) found some interesting data in the Dutch housing. hiagkeesearch

area was Amsterdam and Eindhoven, and included 2082 respsrideotal. The respondents of the

study havea high academic background. They filled suvey which states a hypothetical situation

where the respondent has to move to ahet house The question was which house they would prefer,

where they could choose between an apartment, a terraced house, adstmshed house or a
RSGFOKSR K2dzaSo® ¢KSe& Ffaz2 KIFIR GKS Phejyodhddighsy A G & G
educdedrespo/ RSy (i & RA RY Qdetachdd Gatisedbuii ddFavar Sn\apartmentBoterman

and Sleutjes (2014) also investigated the price range in which the respondents were thinking of buying

I K2dzaS® ¢KS Y2ad LINBTSNNBRA LINK,608. dhelsgtan8 mostt & 0 S
LINSEFSNNBR LINAOS gsmn AlygEoKShetehsypieferred Friceaamge avas the
OK2AO0S 27T nadeEdd( 2 Y& i msdithe Ifoflowirdg Hnaim buillding aniges in their
researchregarding the housing prafences of young adultgrice of the property, the type of the

property (#midetached house, clustered house and sdpdded house)the surfaceof the house and

smarthome features of the house.

2.3 Housingoreferencesof starters

Besides thdlifferent location and dwelling attributaghich are used in many studies and iefloe
housing preferences, the lifestyle of a person also influence the housing prefeofpempleBeamish

et al (2001) conducted a studggardingthe effect of lifestyd influences on housing preferences. The
outcomes were that lifestyle preferencesdombination with housings norms are significant for the
housing preferences of peopléansen (2014) conducted a study regarding whether different lifestyle
values also mult in different housing preferences. The study provides an indication that feelsers

do choose certain neighborhoods or locations because of their lifestyle.

It is therefore important to see what the lifestyletbé starters is, in ordealign the lifestyle with the
location and dwelling attributes of a dwellindowever, buildigs are not made for just a couple of
years, and have to meet the housing prefeesof different generations over time. Teenagers who are
still living with their parents now, will be the housing starters within five to ten.y€hese future
starters ale have to like the dwellings which are made nowadays. Theréfisémportant b see the
overall trend in housing preferences among different age groups, to anticipate to the future housing
demand of starters.

A common way to compare differences amoiifgrent target groups with regard to age, is to compare
different generationsThs because different values and behavioral preferences in general, also need a
different way of housing. In general, there are four generations: the Babyboomers(1968)
Generation X (1964 1980), the Millennials (1984 1995) and the Generation Z995¢ Now). Each
generation ha specific characteristics and needs, developed over time based on economic and
technological developments.



The baby boomers prefer to have awn home, instead of a rental home. However, they are opting to
sell their homewhen their children leave the house to seek for a rental home in a building complex
situated close to restaurants, shopping and recreation ameiiRatel, 2018)The next generatiors

the Generation XWith regard to housing, this generation in general stay longer in the rental market
than expected. The reason for this is that the high rental prices makes it hard to save for a down payment
to own a house. At the other side, the generation also wankate a faster and farer lifestyle than

the baby boomers. A survéagsshown that one third of the respondents with the background of this
generation would prefer a rental home if that means tiaty can be flexible to move and explore job
opportunitiesat different placegPatel, 2018)The third generation (the Millennials) is the generation

of the current housing starters. The home ownership rate of this genegrtboip has fallen at a faster

rate than any other age group. survey stated that nearly half of the millennials would rather save
money to spend on traveling than put it towardouying adwelling The survey also states that 47%
would prefer renting dwelingif that means they still can afford small luxuries dilating regularly in a
restaurant.In 36% of the cases, the Generation X respondents gave thigason for renting instead

of buyinga dwelling Baby boomers even rate this choice lower, wi2&% of the baby boomers gave

this as a reason not to buyibwant to renta dwelling The generation that currently is born, is the
Generation Z. Not a lot is known about this generation, but it is known that they very look like the
Millennials, and theprefer more to share goods instead of having the go@tigtel, 2018)

The overall trend to see is that over time the different generations value flexibility and freedom more,
even if this means they have to pay more for theital home instead paying a lower mortgage and
owning a hae. The current starterat the housing markepreferto have a luxuryfie where theylike

to eatin restaurants and havbe financial freedom to travel. The future Generation Z shares the values
of the Millennials regarding flexibility and freedom, dikd to life in a shared economy. In such an
economy, people share materials to use it instead of owning it. So, in order to meet the housing
preferences of the current and future starters, dwglimeed to be made at locations where they can
have the liéstyle of luxury and freedom, like big cities with a lot of leisure amenities.

24 Redevelopment in the Dutch Housing market

The expectation for the Dutch housing market in the Randstad isipitat204Q, 700.000 additional
dwellings are needed in order to meet the housing demé@fooiman, Jong, Huisman, Duin, &
Stoeldraijer, 2016) ¢ KA & R $evmhet/oRly b buyldidgi new buildings due to the lack of space
Building new buildings in generalsois more expensive than redevelopment projects. Therefore,
redevelopment is necessary in order to meet the current and future housing dewecatrding &
Glumac, Vasilache and Lowies (2016) redevelopment of buildegmsvial advantages. Building reuse
contributes to a sustainable environment. Redevelopment also has an economic benefit, because in
general redevelopment lsw-cost compared to develoggmew buildingsRedevelopmendlso has an
environmental benefit becaugeis diminishing the urban sprawl by maximizing the use of iciber
resources, thus preserving green fie@umac, Vasilache, & Lowies, 20¥8)ast, it also has social
benefits. If buildings are vacant, those buildingald be a source for criminality, which gives more
social insecurity in the area. Vacancy of a building also contributes to the impoverishment of a
neighborhood with regard to thetreet view in the neighborhod@&Glumac, Vasithe, & Lowies, 2016)

Besides the fact that redevelopment of buildings has several advantages, also a lot of challenges are
there in the field of redevelopment of buildingserben van Dijk (201@nentioned that it is needed to

look more to the shift from real estate to flex estat&@his because the function and use of a building
change quicker than previousklex estate is a way of developing buildings where buildings can be
transformedin another real estate function more easily compared to traditibodding (Van Dijk, G.,

2016).



With dismountable furniture and system walls, buildings like vacant churches can have a different
function (like living). If over time the demasdiecreasing, the system walls and dismountable furniture
can be dismounteth no time to transform the building in another function. The one thing that stop
this idea from happening is the destination plan in the Netherlands. Every building has aslelaiiic
destination (living, retail, office etc.). A more flexible sydwmmnthe destination plan would lead to a
better flex estate system. Real estate developers and municipalities therefore need to agree upon each
other that reducing building vacanagd redevelop buildings are of bigger importatie@n sticking up

to a cetain destination planin order to do that, it is however important to make a clear distinction
between buildings that are still suitalite redevelop in starter dwellingand buildngswhich are not
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redevelopment projecwvith regad to the location and the building itself.

2.41. Locations of vacant bdihgs

A common method used in studies to check whether a certain location is suitable for specific housing
or building purposes to make a location analysis. Different aspects, like the building characteristics
and locations are taken into account, taelenine whether a certain location is suitable for the goals

of a project.

A system which is used a lot in location analysis in order to determine locations based on certain
restrictions is a geographic information system (&&.can be used in diffeteways and projects.

Eppig and Brachman (20149ed GIS in order to see if certain vacant buildings in cities in the United
States of America were suitable for redevelopment purpashsre the building has to be located
towards certain amenities like fexampe the train stationAl Shalabi et al (2006) used a GIS in order

to make a housing site suitability analysis. The model was used to evaluate the possible location of
building sites and to support decision making in the location of additional hausigGIS was used

based on a set of criteria derived from environment aspects, spatial aspects, housing policies and local
and national physical plans. Martinez (2000) used GIS in order to analyze weaknesses and potentialities
in the city Rosario (Argtna) for the municipality in order to see what the market needs are for newly
decentralized districts, with taking in mind housing quality and access to physical and social
infrastructure. Spatial inequity with regard to access to social infrastructu@las expressed housing
demand were calculated and compared with the demand in other districts.

Besides using GIS in order to look for opportunities and weaknesses in a region, GIS has also been used
to see whether housing prices within a region atnfawhen the composition of an area will change

with regard to changing building purposes (from office to residential for example). Song and Knaap
(2004) composed a study measuring the effects of mixed land use on housing values. The results are
that housing pices are increasing with their proximity to public parks or neighborhood commercial land
use. Another result is that housing prices are higher in neighborhoods that are dominated by single
family residential land use, where more service jobs aréableand where norresidential land usks

evenly distributed. Visser and van Dam (2006) also gave some interesting results in their research
regarding the living environment and housing prices. With regard to physical characteristics in the living
envionment, recreational green areas in the neighborhood have positive influence on the housing
prices, where industrial areas have negative effect on the housing prices. It is hard to estimate social
characteristics, but a neighborhood with a low social stdi@avea negative impact on the housing
prices.
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2.42 Redevelopment of vacant buildings

The type of redevelopment of vacant buildings and what needs to be done heavily depends on the type

of building that needs to be redevelope&h example regarding bdingswith strict redevelopment
requirementsare monumental buildingbuildings with a historical value according to the municipality)

The buildings have to keep their monumental appearance. At the other side, monumental buildings
currently are populaamong people due to their historical appearance. Redevelopofi@ffices would

for examplebe easier than redevelopment of monumental buildings with regard to the several
NERSOSt2LIYSyld 2LJiA2ya 6AGKAY GKS 0dzAicRobk/aB8d | 2 4 ¢
monumental buildings.

Over the years, many different buildings with different building styles have beenTielBasic
registration Addresses and Buildings (BAG) is an organization in the Netherlands which maps all the
buildings in the Nethéands according to their building characteristics (building year, building
destination etc.)The inner cities of the big cities in the Netherlands comprises out of buildings dating
back to before 1800crom that starting point, more and more buildingsénbeen built around the city

center. Figure gives an example of the building compos of the city of Amsterdam based on BAG

data made byert Spaan (2@).

Legend Figure 3
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Figure3: Building composition AmsterdafBAG, 2015)

The more red a building is, the older it is. Tmer city of Amsterdam has been developed before 1800.

A lot of those buildings have a monumental status, which means that the blitiig2z NB Yl Ay A
historic charateristics as much as possible. Because every building is in a different cond#inot i
possible to have a general statement which buildings are suitable for redevelopment purposes. The
redevelopment costs will be different per building, and needsbédo calculated per project.
Unfortunately, no database is available about which imgi&l are vacant at the momens well
However, here arereatlife examples of redevelopment projects where vacant buildings have been
transformed into dwellings. A housing corporation in Nieuwegein, managed to transform a former office
building to a studnt building complex witd5 rooms(Jong, R13) Another housing corporation
(Jutphaas Wonen) transformed a former office in Utrecht to 25 societal renting dwellings in 2013
(Provincie Utrecht, 2013)
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2.5 Conclusion

From the gathered information in this chaptarfew things can be concluderthe location within real

estate is very important. The building can be changed, the environment can be changed, but the location
of a building never can bé&nged.Locations located near infrastructure related amenities (iear
highway) are in most cases good locations. But other characteristics defining a good location are hard
to estimate,because preferred locations change over tirdewever, bad locaihs areeasierto
recognize. These are for example buildings located in economic unstable areas and located near flyways.

Different housing attributes have been used in several stud@ilesattributes can be clustered into two
main groups: location attrilies and dweihg attributes. Within the location attributes, a distinction can

be made between three components: physical environment characteristics, social environment
characteristics and functional environment characterisfiehle 2 statesll the haising attribues

which are found in literature anare categorized into the differentategories stated isection2.2.1

and 22.2. InTable2, different abbreviations have been used todide to order the table in a better

way. The following abbreviatisare used

Type:
LA = Location attributes
DA = Dwelling attributes

Category:

PEC = Physical environment characteristics
SEC = Social environment characteristics
FEC = Functional environment characteristics

It can be concluded that lifestyle and housingf@rences are related. The housing preferences over
time of different generations differ. There is a bigger shift from security and having goods, to flexibility,
freedom and sharing goods. Over the yearsppelike to rent a dwelling more in order to figancial
flexible and have a certain luxury life style.

Redeveloping buildings instead of building new buildings have several advantages. Building reuse is
sustainable for the environment, it has an ecoimbenefit for surrounding buildings when a vdcan
building is occupied again, and green areas are able to remain green where no new buildings are built.
Data about the composition of buildings in the Randstad is available, but data about vacancy of those
0dzAf RAy3a AayQi Lldiocid Hafd toledimdte whitH Bibings &r& dliabl@ Wi
redevelopment because it is not known whether these buildings are occupied or not. With the use of a
location analysigpcations can be determined accargito the preferences of the starters. Within siee
locations, vaant buildings can be searched and analyzed whether they are suitable for redevelopment
or not. With this process, the lack of a general vacant building database can still be targeted, where
vacant buildings will be spotted.
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Table 2: ldusing attributes

Type

5> 55555 555

5>

> 5

55 % % 5 %

Category Attribute

PEC
PEC
PEC

PEC
PEC
PEC
SEC
SEC

SEC

SEC

SEC
FEC

FEC

FEC

FEC

FEC

FEC
FEC

Green in neighborhood

Open water in neighborhood
Building densitybuilding
environment location

Parking imeighborhood
Childen friendly amenities
Access to trails and parks
Convenient transportation options
Good/bad public order

Peace and quiet

Outside ambiance

Sense of freedom
Feelingsafe/secure

Amount violent crime
Population density

Median household income
Amount owning a housing unit
Household size

Quiality of the air
Noise in neighborhood
Near friends/family

Near work

Near public transportatidnear
highway
Near grocery store

Near restaurant

Nearcultural amenities (museum,
popstages etc.)

Near shops

Near schodéducation

Housing type (apartment, terraced
house, semdetached house or
detached house

Price range (<200k, 20@K0k, 300k
400Kk)

Surface of the house

Smart home features

Source
Fennema (1995)

Dunse, Thanos & Bramley (2013)

Jansen (2008)
Borth and Summers (2018)

Wang and Li (2004)
Jansen (2008)

Wilson et al (2004)

Jabareen (2005)

Lee (2005)

National Multifamily Housing Council
(2015), Iman et al (2012), Boterman ai
Sleutjes (2014)

NationalMultifamily Housing Council
(2015)

National Multimily Housing Council
(2015)

National Multifamily Housing Council
(2015), Boterman and Sleutjes (2014)
Boterman and Sleutjes (2014)

Boterman and Sleutje2@14)

Iman et al (2012)

Boterman and Sleutj§2014), Iman et a
(2012)

Boterman and Sleutjg2014), Iman et a
(2012)

Iman et al (2012)

Iman et al (2012)
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3. Methodology

This chapteexplainsthe methods wich are used in order to be able to answer the main research
guestion.Sectior3.1 handle the stated preference method and how this method should be conducted.
The survey formais laid out, as well as the profile generati@ection3.2 provides the theory and
framework for the experimental design. Hesexplained how the survdg creded and which parts
areincluded into the survey design. At last, an expert interigéaid out in chapter 3.4.

3.1 Data collectioomethod

There are multiple ways to gather data about the preferences of the starters on the housing market.
According to ABusiness (2019), there are five basic methods of market researehysfocus groups,
personal interviews, observatioasdfield trials

Surveys are straightforward questionnaires which are suitable for analyzing a sample group which
represents a taget market. The larger the sample, the more reliable the redoltafocus groupa

moderator uses a series of topics or questions to ledid@ission among a group of peaptefocus

group usually takes two hours, and need at least three groups toaj@bhded results. Personal
interviews include open unstructured questions. As the same with focus groups, personal interviews are

not statistic t f @ NBftAlFIo6fSY gKAOK YStya GKSe& dzadaftte R
population. Observations areafal when wanting to see the actual behavior of the target group in a

certain circumstance. This gives a more accurate picture of the hathitstarget group. At last, a field

trial is the action of placing a new product in selected stores to testroestaesponse under retife

conditions.

For this research, a big target group is needed to get reliable results for the complete houséng star

group in the Randstad. Data has to be gathemdianalyzed in an efficient and fast way. Focus groups

and pesonal interviews represents a too little part of the target group. Observing housing preferences
OFyQil 0S8 02y RdzOG S Re gughase behavier ofpdoplsSin e2sm@ASINIIR yIENIIIKE & |
possible within this research and in real lifés ot possible to build different houses, and see which

starters like what kind of house at a certain location. Therefore, a survey ddslmmuwgied in other to

gather data.

Adistinctionhasto be made between thevay how data is presented in suchesigin. The possibility is

there to staterevealed preferencdataor stated preference data. In a revealed preference study, data

is obtained about what respondents actually diat experiencedA stated preference methodsks

respondents what they would dahen they are faced with a specific situati®anko, 2001)
wSALRYRSY(l YAIKG y2id KI@S + RgSttAya &Sid I O002NR
preference based on their current housing conditions. Therefbeemethodis used based on stated
preferences instead of revealed prefereace

A widely usd stated preferencéata collectiormethod is the conjoint analysiBhe conjoint analysis is

a surveybased method and postulates the utility of a mattributed item that can be decomposed

into specific contributions of each attribute and possiblyrtieeractions(Rao, 2014)The answers in

the survey can have the form of monetary amounts, choices, ratings, or other indicatimfsieres.

These are scaled following an appropriate model of preference to yield a madsualue(Sanko,

2001) The method was founded in the 1920s, but it is generally agreed that the explained method in

the paper of Lucand Tukey1964)is the foundation for the conjoint analysikie method is useful in

different fields. It can be used for marketing purposes, real estate projects or energy usage questions in
2NRSNJ G2 dzy RSNRGIF YR (KS 0 dza@mai@oduiNEFSNEy O0Sa | yR
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The use of a conjoint analysiasseveral advantages. Products can be treated which are not in the
actual market yet. Collecting stochastically data is easier than collecting revealed data. Everyone is able
to fill in stochastically da, but only thepeople who did a specific task are able to give revealed data. A

big disadvantagebout stochastic datas its reliability. There is a possibility that the expressed
preference is not consistent with the actual behavior. Respondents gao fjustify thei actual
behavior or try to control policies. Therefore, data from stated preference studies requires a careful
interpretation.

There are several steps which need to be takémaccount inorder to do a proper conjoint analysis
with the use of survey<Churchill (1995) came up with these steps, which are stated below:

1. Determine the specific research problem and its objectives and estimate the amount of
available resources.
2. Decide on the appropriate research population and a sampliocedure foreaching a

representative sample of that population.

3. Select a survey format.

4, Decide on a limited number of attributes and levels for each attribute that are realistic and
related to the problem.

5. Configuring attributes and leveigo individuakoncepts.

6. Design the data collection instrument.

7. Conduct the survey.

8. Analyze data.

9. Validate the results, both internally and externally.

10. Interpret the results and draw conclusions.

3.1.1 Define appropriate researchpuation

The first step alreadifasbeen taken into account in ChapterThe next step is to decide what the
appropriate research population is and what a representativeberof respondents is for the targeted
research populatiorHensheret al. (2005)states that a typical stated choice experiment requires the
pooling of choices made by 200 respondents. Several authors, mainly publishing in marketing literature,
have examined variousethods to reduce the number of sampled respondents required to coenple
choicetasks while maintaining reliability in the generated results. However, it is also stated that each
choice task requires a minimum of 10 respondents. This study contains a total of 32 profiles, so a
minimum of 320 respondents is required for ttdsearch.

3.1.2 Select a survey format

The third step comprises out of choosing the right survey format. There are different manners in order
to conduct a survey. Information can be gathered with the use of a personal inteavdemputer

aided interview a mailsurvey ora telephone surveyPersonal interviews and computaided
interviews are the most common interview types used in a conjoint an#@ysérsonal interview will
generate higher response rates and the data will be of bigger quality,deeceue gestions will arise
during the interview itself. The computaided interview can be used for financial reasons. Sending a
guestionnaire involves much smaller costs than having interviews in person. The number of respondents
can also be way momompared b conducting personal interviewW§ustafsson, Ekdahl, & Bergman,
1999) Because a lot of respondents needs to be gathered in a specific timetharmgerview will be
conducted with the use of a computaided survg design.
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3.1.3Selection of attributes

The next step is to choose thienited number of attributes and levels that are realistic and related to

the problem.It is important to choose the riglMtumber of attributes and values to make sure the

research wofget too big Several studies use more than ten attributes to be used in the stated profiles.
CtKAd K2gS@OSN) Oty 3IAGS FLtasS RIGIEEZ RdzS G2 GKS TFI
information stated in the profiledlolin and Timmermang003)states that the inclusion of more than
sixattributes has been found to render surveys confusing and too much for respondents to process.
Churchill (1995) states th#tere are three general rules in choosing attributes for the analysis:

1 Choose attbhutes which are of big importance to thespondents.
1 Choose attributes which are still possible to alter.
91 Include attributes which cover the core competences of the product.

3.1.4 Configuring attributes and levels into profiles

Thenext thing to do is tareate the different profiles which has be incorporated into the survey
design.The design in most cases is orthogonal, which ensures that the attributes presented to
respondents are varied independently from one another. The effect of each attribaterig¢his way

is more isolated. This@ds the seO | £ f S®2WY defy &A NA (0 & Q wiiicE 8 @state ¢f vdry(l G NR 6 ¢
high inter correlations of inteissociations among the independent variables. The design could be
either full factorial or fractinal factorial. A full factorial desigse & design where every possible
combination will be used. Sihiree attributes with two levelwill in total have 2= 8 combinations. A
fractional factorial design is used when a bigger number of attributes asld ke incorporated into

the design. Theptions would be so big, that a smaller amount of desiggsnerated which still is a
representation of all the levels and attributéts.most cases, a fractional factorial design will be used,
because the amourdf combinations would be too bi¢sanko, 2001)

3.1.5Survey design

The next step is to design the survey, where the profiles made in step 5 have to be incorjdgithted.

a survey in a stated preference experiment, thereratdtiple methods for the respondents to give
their opinion about the profiledt could be done with the use of ranking, rating, choice, degree or
preference. The most used method is the choipttom, where the respondent has the possibility to
choose beween three options:two alternativeE | YR (KS 2LJiA2y (@Gankbk224a$S
2001) Besides the profiles generated in stepitsis also useful background riformation about the
respondents. This information is sdedlsociceconomic and demographitformation which will help

to get a better insight who the respondents are (age, education, work statugtatcihformation can
also be linked with the ches profiles where there might be a connection between steimographic
and/or economidénformation and the chosen profiles.

3.1.6Data collection

The data will be collected with the use of an online survey, which is cost friendly and dagy for
respondent groups. Within the online survey environment, it casd®sn how many respondents
already filled in the survey which gives an indication howymespondents are needed in order to have
the rightnumberof respondents.

3.1.7 Analyze data

Once the data have beawllected with the survey and enough responderagéifilled in the survey,

the data is ready to be analyzefhalyzing the outcomes ofcmnjoint analysigrise from a random
utility framework.This is a framework that arise from a consumer choice setting in which the model is
2T |y AYRA @&aRog tivaod maiieSaftethaiugiiensher, Rose, & Greene, 200Bhis
includes several models which can be used in order to analyze the data.
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The data o€onjoint analysistudy carbe analyzed with the use of a multinontaglit model.The model

isused in order to predict whether a choice alternative will be chflsemperman, 2000Yhedata are

case specific: each dependent variable has a single value for each case. The model also assumes that
the dependent variableaninot be perfectly predicted from the independent variables for any Thsg.

is derived from the assumption that error distributions are independently and identically distributed
according to a Gumbel distribution

According tdHensher et al. (200%he multinomial logit model is the most applied model feoajoint
analysiglesign, which is based on the random utility theory. The random utility theory is based on the
assumption that people choose what they prefadavhat theyR2 y Qi LINSEFSNE 6 KA OK Ol
by random factors.

The formula for the random utility theory is stated below:
Uin = \h + G (1)

Where,

Un is the overall utility

Vin are the systematic, observable contributions
Gn is the stochastierror component

¢
(s}

However i KS dziAf AGe A& oFaSR dzal2y (KS OK2A0Sa YI
alternatives, the choice imade based on their social and economic environméEne relationship
between social and economic characteristics and the utility of amattee can be clarified as follows:

Vin =1 n1+ oXineb X iXink(2)

Where,

Vin is the utility of an alterrtive

K is the unknown parameter

[ is alternative i

Uy is the vector of K unknown parameters

Kink is the value of the attribute level k afernative i

3.1.8. Validate resulsnd draw conclusion

This part comprisesut of step 9 and 10 in the conjoint alysis stepOnce the analystsasbeen done,

the results can be validatedhere certain attribute levels will be validated as statilyicignificant and

most importantln the case of a conjoint analysis, there will be a winning concept whichavileb®in
housing profile stated in the survey. From that winning housing profile and winning attributes, a
conclusion can be drawn whiaktributes are most in favor. With the use of these attributes, locations
can be stimated which meet the preferences the starters based on the conducted survey with the
use ofageographidnformationsystem When the locations have bedrtermined, it can be discussed
whether these locations also are realistic and feasible for redevelopment (i.e. taking costsant)ac
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3.2 Experimental design

Now the methods have been explained how to conduct the research, the next thing is tohmake
experimental design. The experimental design is theisdor conducting the actual resear@efore
the experimental desigrao be generated, the first thing to do is to estimate the attributexkhare
used in the surveyWhen the attributes havieeendefined it is time to generate the housing profiles
At last, the outlines of the surveye stated.

3.2.1 Attribute estimatim

Molin and Timmerman (2013) states that including more than six attributes in a stated preference
experiment is toaconfusing and unclear for the responderitscan lead to unreliable datavhere

decisions are made from the wrong point of view regarduh@t the respondents actually think.
Therefore, the current list of attributes obtained from the literature reseatated in Table 2 have to

be narrowed downAt the other side, Molin and Timmerman (2013) states that housing and residential
choice cannbbe represented in terms of only a few variables. Besides the attributes, also levels have

to be estimated for the tiributes. Molin and Timmerman (2018)sostates that the use of an odd

amount of levels will result in the possibility that certain Bevelg 2 y Qi 0SS akK2gy | a YdzO
in de housing profiles. Therefore, the attributes should contain eitheoti@ur levels.

In literature, two main attribute groups have been found: location attributes and dwelling attributes.
Within the locationattribute component, three sub attribute groups have been found: physical
environment characteristics, social enwingent characteristicsand functional environment
characteristicsSocial environment characteristics are not being taken into acdinguly, because
these characteristics are hard to quantify in the location analyssspossible to group attributesd

use these attributes as levels foradiner attribute. Table 3epresentsall the attributes found in the
literature. The selected atbutes for this research are colored in green. The category abbreviations
presented in Table 3 are as follows:

Category:

PEC = Physical environment characteristics
SEC = Social environment characteristics
FEC = Functional environment characteristics
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Table 3: Attribute estimation

Type

LA
LA
LA

5 55555

S

> 5

5% 5 5%

Dwelling attribute

Category Attribute

PEC
PEC
PEC

PEC
PEC
PEC
SEC
SEC

SEC

SEC

SEC
FEC

FEC
FEC
FEC

FEC

FEC
FEC

Building densitpuilding Environment
location

Children friendly amenities
Access to trails angarks
Convenient transportation options
Good/bad public order

Peace and quiet

Outside ambiace

Sense of freedom

Feeling safe/secure

Amount violent crime
Population density

Median household income
Amount owning a housing unit
Household size

Quality of the air
Noise in neighborhood
Near friends/family

Near work

Near restaurant

Near cultural amenities (museum, pop

stages etc.)

Near siops

Nearschool/education

Housing type (apartment, terraced
house, semdetached house or
detached house

Smart home features

Source
Fennemg1995)

Dunse, Thanos Bramley (2013)

Jansen (2008)
Borth and Summers (2018)

Wang and Li (2004)
Jansen (2008)

Wilson et al (2004)

Jabareen (2005)

Lee (2005)

NationalMultifamily Housing Council (201&
Iman et al (2012), Boterman and Sleutjes
(2014)

National Multifamily Housing Council (201!
National Multifamily Housing Council (201!
National Multifamily Housing Council (201!
Boterman and Sleutjes (2014)

Boterman and Sleutjes (2014)

Boterman and Sleutjes (2014)

Iman et al (2012)

Boterman and Sleutjes (2014), Iman et al
(2012)

Boterman and Sleutjes (2014), Imarakt
(2012)

Iman et al (2012)

Iman et al (2012)

For the dwelling attributeshree attributesareused price (per person), surface and diie amenities

In literature,price and surface anesed the most with regard to housing valuation and determination.
After price and surface, different dwelling amenities are used a lot in studies (like for example a balcony
or garden).

Price isin mostcasesone of the main reasons why people are buying or renting a house, where the
pricehasto be as low as possible.
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In order to avoid this trend to happen in this study, the maximum willing to pay price will be taken into
account. This is the price aspondet is maximum willing to pay for his property per month. According

to Gijzel (2018)the price range for the middieent segment is fromat nn G2 | LILNREA Y| (G S¢
month. Those pricevalues can be used as levels for the price attribute. The Randstadeimge, have

higher housing prices than the rest of the Netherlartdswever,possibilities to develop micro
apartments or dwellingsra also taken into accountherefore, foumpricesare stated where the price

2T € ppn  IsExoeEkRd¥R Thé fduofowingpricesareused:Lessii Ky e€Tnns eynni e
morell KI'y emnnn®

The second dwelling attribuiethe surface of the housd Ia of studiespoint out that the surface of

the house has to be as big as possibtebe able to target this trend, thygiestioniswhat the minimum
surface of the dwellingasto be in order to think about taking the house or not. There is a current trend
of micro apartments with a surface of 30 to 48 Atcording to CBS (2018), the average housing surface
from 2012 to P18 for single households in Randstad cities are between the 60 and’.100tmthese
values taken into account, the following valaesused for the minimal needed surface regarding to
housingssmaller than 30 /) 50,70, andbigger than 90 rh

At last, the dwelling amenity attributeused as a dwelling attribute. People often prefer to have outside
space at their hous&hiscould bein the form of a balcony or a garden. A near located parc is in the
city also considered as outside space, lBWeNJ (G KA a & LI O e gropediyiof axivelliogS t 2 y 3
Therefore, this outside spaded y Q dintolatcubtyit this attribute level. Ater important factor

for a house is whether it has a parking place or Adbt of people go to work by camwever it is
encouraged more often to go with public transportationislinteresting to see whether the target
audience value a parking plamerather would like to have another dwelling amenity. The last dwelling
amenityis whether the dwelling has aagage or storage facility or not. A place to store your bicycle,
motorbike or other gear could be from high value for people who have a hohbly wguires some
storage place to store their goods. In order to see which fasttre most appealing to théarget
audience, the following levedse incorporated in the dwelling amenity level: balcony, parking place,
garden and garage/storage.

Locatio attribute

A lot of different location attributes have been used in previous housing studies. The locatiomesttr
will be divided amongwvo different location attribute types: physical environment characteristics
functional characteristic§ociaknvironment characteristics will indirectly be taken into account, which
will be explained below.

There are twoattributes which can be clustered within the physical environment attribute:
neighborhood amenities and the house location. Common neighborapmhities are whether a
house is situated near green or near water. Near green could bé&.gpaalso graskelds or a forest.
Water in this case could be a lake, but also a canal or Besmaema (1995)oncluded in her study that
water or green arond a house iffom big value if it is in aB}minute walking range.

A longer distance results in the feeliognot being directly connected with green or water, but just
having the idea it is nearby. Therefore, the following lema&sised in this dtibute: waterwithin 500
m (canal, lake, sea etc.) and green within 500 m (forest, public park, etc.).

It also has to be determined in what kind of neighborhood the respondents would likeewdnioh can

0S RSTAYSR I a (Ak&iseWddbdzstaedr tige Oniddieh a2 3/ dyPbut also in small
village. Therefore, four levedseused in order to see what the house location preference is: city center,
edge of city center, suburbs (within city) and village outside the city. When peopletpridgfe in tle
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city center, it also can be concluded they like to live nearby facilities and social related activities
(restaurants, bars, cinema, etc.)islisB where social environment characteristic gi&ysa role.The

house location therefore priarily is a physal environment attribute, but also include social
environment characteristics.

The other three attributes can be clustered into the functional environment attribute. The first attribute
whichisused sthe distance to a grocery storéhis attribute isused a lot in studies, which could easily

be explainedpeople go to the supermarket often to get their food and driftem research, the
following distances have been found: less than 250 m, less than 500 m, less than 750 m and less than
1000 m.

The other two functional environment attributes can be related to transportation. The first is the
distance to the nearest train stati@nd the second is the distance to the highway. There are studies
whichare using a specifrtumberof minutes towardsa train station or highwayt is however hard to
estimate certain locations, because time can be interpreted differently among people. Therefore,
distance will be used with kilometer as a unitylot of people use the train, especiallyrsges who
mightnot have a car on the beginning. On average, Dutch people life 5 km from the nearest train station
(CBS, CLO, 2018herefore, the following distances to the train stadoaused: less than 1 km, less

than 3km, less than 5 km and less than 7 km. The last attribute éistaece to a highway. CBS (2012)
ALISOATASA | ySAIKO2NK?22R hé éhardcteristidsaot the yissghtiBrKap @ iNK 2 2 R |
when the highway is on average 2.5 km stated fromdihelling. Therefore, the following levelse
usedfor this attribute: less than 1 km, less than 3 km, less than 5 km and less thamablam! gives

an overiew of all the attributes whicare used inthe profile generation and survey design.
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Table 4: List of attributes and values

Number Type of attribute Sub  attribute Attribute Name Values
type
1 Dwelling attribute Max amount 1.[ Saa GKIy €
willing topay 2eynn
3.e bnn
4a2NB GKIYy €
2 Dwelling attribute Minimal surface 1.Less than@n?
of the dwelling 2. 50 nt
3.70 n?
4.More than @ n?
3 Dwelling attribute Dwelling 1. Balcony
amenity 2. Parking place
3. Garden
4. Garage/storage
4 Location attribute Physical Neighborhood 1.Water within 500 m
environment amenities (canal, lake, sea etc.)
attribute 2. Green within 500 m
(forest, public park, etc.)
5 Location attribute Physical Houselocation 1. City center
environment 2. Edge of city center
attribute 3. Suburbs (within city)
4. Village outside the city
6 Location attribute Functional Distance to 1. Less than 250 m
environment grocery store 2. Less than 500 m
attribute 3. Less than 750 m
4. Less thad000 m
7 Location attribute Functional Distance to 1. Less than 1 km
environment train station 2. Less than 3 km
attribute 3. Less than 5 km
4. Less than 7 km
8 Location attribute Functional Distance to 1. Less than 1 km
environment highway 2. Less than 3 km
attribute 3. Less thab km
4. Less than 7 km

3.2.2 Profile generation

With the use of the attributes anévelsstated inTable 4an experimental design can be generated
with different profiles. As can be seenTiable 4 eightdifferent attributes will be used in the preafil
generationBefore the profiles can be generated, the first thing to dodeterminethe type of design.
There are two types of designs: a full factorial design and a fractional factorial (@=sign, 2001)A
full factarial design incorporates all the possible combinations with the use of the difedtahtites
and values The amount of different profiles can be calculated with the form¥jjavhere L is the
number of attribute levels and M the number of attributesthis research a total afightattributes
areused,where seven attributes have four lédseand one attribute have two levelBhis means that a
total of 4 + 2 profiles are generated, which in total are 168&rofiles. This amount irge to
incorporae in the survey and for the respondents to be able to answer. Therefore, a fractiooahfac
designischosenA fractional factorial design is generated from a full factorial design with the use of an
alias structure which determines which effectsiatended and confounded with each other.
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The big advantagef a fractional factorial degn is that the number of treatments can be greatly
reduced. The resultR 2 ydiffér significantly when taking into account only the main effects
(Kemperman, 2000)n this case, a main effect is the effect of a singlependent variable on a
dependent variable, ignoring all other independent variables. In order to accomplish the main effect, all
the attributes have to be independent fraach other. This means that a design needs to be generated
in which there are neorrelations between all attributes. When this is the case, the effecibe
estimated independently and any effect can be assigned to one single attribute. This i®ftgriy us
order to estimate the most important housing location attributes accoriirige respondents.

In order to be able to generate the profiles, a statistical software gackeeds to be used. For this

research, the prograr®ASs used. With the usef SASand the knowledge of making a fractional

factorial design, an orthogonaksignis created withinSAS In fractional factorial designs that are
orthogonal, the parameter estimates within the linear model are uncorrelated. This simply means that

the attributes are statistically independent from each other, which is necessaiw tith researchA

total of R profiles are generatedith the use of SAS K2 4SS oH LINRFAf Sa 62y Qi 0
survey design, since 32 profiles are too many peofde respondents to choose from. Therefore, two

survey designs will be made whéne 32 profiles will be divided in two times 16 profiles in each survey

design.The 32 housing profiles are stated in AppeRAdix

When presenting the housing profiles to tresspondents in the survey, it is also of importance to
Ay Ot dzRS GKS 2LIiA2y wyz2yS 2F (KS&aSQ ySEG G2 GKS
AYO2NLIR2NF GS Iy 2330 ANB/AE LIRRASF (25 REyIBED2aS +y | {0

prefer.

¢
<

With these aspects taken into account, a total of 16 choice pagdscluded inboth survey where
one choicdaaskincorporatesthree choice options: two housing choice options and one option stating
agyS 27F ( BGivesSan exantple afthSice page with regard to the housing choice options.

Table 5: Housing profile choice example

Attribute Alternative A Alternative B None of these
Max amount willing tc [ Saa (KLY €y nn

pay

Minimal surface of the 50 n? 70m?

dwelling

Dwelling amenity Balcony Parking place

Neighborhood Water within 500 m  Green within 500 m (forest
amenities (canal, lake, sea etc.) public park, etc.)

House location Village outsidette city Edge of citgenter

Distance to grocen Less than 500 m Less than 250 m

store

Distance to train statior Less than 3 km Less than 7 km

Distance to highway Less than 1 km Less than 3 km

Choice 0 0 0

3.2.3 Survey generation

The surveys gererated with the use of thenlinesurvey system of the TU/e, called Berguéte2.2.
With this survey systenit is easy to spread the survey with the use of a websiteTimk surveys
composedf three parts:socio demographic and economic questiohs, housing profiles and at last
the current housing background of the respondents.
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Firstly, socio demographic and economic informati@asked to the respondents brder to be able
to see what the background of the respondents. The followiggestiors are asked in this topic

What is your gender?

What is your age?

In which place have you been born?

In which place do you live right now?

What is your highest finished education level?
What is yourcurrent work status?

1 Whatis your current gross yearlgdime?

=A =4 -8 -4 8 -9

There are two options for the gender questionaleandfemale The ag, place of birth and current
living placeare blank where the respondent is able to fill in the number/place by him/hersae
education level hsa lot of options, whiclrethe following: high school mavo, high school havo, high
school vwo, MBO, HBO bachelor, WO bachelor, HBO master, WO master awbiRhfdatus have
four options: student, have a job, jobless and other

According to Jobnet (2018he current average startei | £ | NB O NASa 06S06SSy em
month. With these numbers having in mind, the following income raaigassed for the yearly gross
AyO2YS OKIFINIYOGSNREAGAOY {GaandhhhcadbéddpPododbh o
0SU6SSY -ceomdmmhShithES Sy -ceopdPhdd> Y2 NSy R K& ly RO ntni | S
The last part of the survey comprises out of questions regarding the current housing situation of the
respondent. Th following questionare asked:

91 Did youbuyor do you rat your current home?

What are your current net monthly costs in euro (exclusive gas, water and electricity)?
What is the surface of your current dwelling if?m

What is your current homeomposition?

Which of the house location options do you prefer? Ghdhe one you think is most important.
Do you have any intention buying a home in the coming two years?

= =4 =4 -4 -9

The first questions have three options: bought, rent, and othe®. TH y & ¢ S bduldiagply forS NI
someone whod living at his or her parents. Bottetmonthly costs and the surface of the dwelling are

blank, and can be filled in with numbers corresponding to the answer. There are multiple options for

the current home composition: & alone, | live together with my partner, | live with my child(ren)

live with my partner and child(ren), | live with friends or | live with family. The house location question
alsohasseveral optionsl want to live near work, | want to live near edtignal amenities, | want to

live near my family, | want to live mreay friends or | want to live in the area where | grew up. The last
jdzZSadAz2ya NBIFINRAYyI (GKS odzeAy3d AyaSyidiazy KFa GKI
the surveyis staed in AppendiB.

3.3 Location analysis

Once the preferences of ¢hstarters are analyzed, the locations have to be determined based on the
preferences of the starters to redevelop buildings in starter dwellWgh the use of a location
analysis, locations can be determined based on certain location requirementsqiiilmements in this
studyarethe most important attribute levels. Once the locations have been determined, a case study
can be done in one of trereas where suitable locations are situated. Within these areas, buildings can
be analyzed whether they walibe suitable for redevelopment purposes based on size, costs and the
location.
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In order to do this, first the locations have to be determidecbmmon way to map locatiomsed on
specific requirementdor real estate purposes is the usé a geograplu information systemA
geographic information system (GISyadtware for managing spatial dat&ccording to Grind GIS
(2018), there are a lotfdifferent ways GIS can be used in the real estate industry. The first application
is to map locations basexh spatial preferences of the us&lSs also used to visualize data to make it
more clear Another application is that it helps with visuafizihe spatial planning and developments
within a certain areéGrind GIS, 2018)hese are all applications which suits the aim of this study: find
locations to redevelop buildings into starter dwellings based on the preferefitke starters.

GIS is using three words to describe the functions in general: geographic, informatisyst@mThe

g2 NR @3S 2 3 NihdtJecations of Havalitémis &éknown or can be calculated in this system in

terms of geographic coordireg. Most data items are programmed in a {imensional way. The

possibility for threedimensional dataitems & | f a2 | @I AfF0of S® ALY F2NNI GA2
the data in GIS are organized to yield useful knowledge, often as colored mdijggigasdit is also
L2aaArofsS (2 aK2g GKS AYyTF2NNIGA2Y Ay & insisishfaid A OF €
package of computer programs with a user interface that provides access to particular functions
(BonhamCarter,1994) For a better understanding of a GFgjure4 gives an overview of the different
components witin a GIS.

DATA =» GIS = |nformation

Storage Information package

New maps
3D

Schemes
New lists

Points

Maps
Areas ﬂ
Complex

Survey

measurements

Figured: GIS data collection procg&onhamCarter, 1994)

The process of using a GIS starts with the data. Spatial data is raw data distinguished by the presence of
a geographic link. The geographic laratf a forest or a lake is an example of spatial data. Most of the
spatial data can be represented by usirapmbination of points, lines, or polygons. Usually;spatial

data is linked to spatial data. This is data such as the name of the forbstseasonal temperature of

the lake. These various characteristics placed in a GIS are called attribitesc@sgoint analysis). The

data originally comes from old fashion hard copy cards and maps by scanning them into the computer.
Nowadays, a lot afata can be gathered from the internet. Also measuring and survey devices data, like
GPS receivers and supvi@struments with Gi8sable data, can be shared quickly with the use of the
internet. All these data sets can be stored and managed as awiiigtalled a database. This database
resides in the GIS storage system, where it is available for sofiwations such as analysis and
mapmaking. The GIS software is used to ask questions of the spatial data, to search through it, compare
it, analyzdt, and measure it. Once the analyssbeen done, information products have been created.

The informatiorproducts can be presented in the form of schematics, 3D maps, 2D maps or new lists.
Before using GIS and start the process of gathering datafdrang into information and create
information products, it has to be determined up front what kind of m&tion product is needed at

the end of the process. Using GIS have the intentions of improving job performance and decision
making.
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3.4 Expert inerview

It is significanto check the current developments in the market and the vision of real estate pexglo

and investors. Based on some general questions, several companies have been approached in order to
see what their vision is based on the cuatrenarket. The general questions asked, are stated in
AppendixC

Real estate developer Synchrolocated in Zoetermeer, really believes in the vision of tiny houses,
YAONR LI NIYSYGa yR aKFNBR O2YYdzy A (A Seapéciatly2 S 2 dza
Ay GKS bSGKSNIlIYyRad ¢KS bSUGUKSNIIYyRa gdags@rhia I+ GKS
differentwayp ¢ KSNBEF2NB>Z 6S ySSR (2 GKAY] Y&N®Batitky GAye
van Bladel from Synchroon. luisderstoodthat real estate investors look differeimwardshousing:

G2 S R2y Qi Hoysgsdnd ihicoiapartniedts/ @urrently, the housing market is booming. We

all know that. But this is just a small period over a longer time. The markateetybe different in

2020, where interest rates will be higher and the housing prices will decline. Theditstents which

will become vacant in that situation, are the timyusesand micro apartments. Therefore, we only
Ay@Said Ay ay2N)If égfranh50cqph  IYIHIZND ¥ S\ G 88 NISY Ry G F NJ
Nicolette Blok from Annexum (also a resthte investor company) shared the thoughts of Willem, who
justinvested in a real estate development project made by the company City Side Apartmeie City

LI NLIYSyida GNXyaFt2Nya GFOFy(d odzif RAY Jidyhdusing2 &G N
O2yOSLJiod a2S 2dzad oIyl G2 2FFSNIljdzZ € AdFGASS | LI N
and also good for our investmentsovi&r$ f 2y 3 GSNXés> . 206 YElFINByoSS| a

It can be concluded that the visiof real estate investors and developers are different. According to
Synchroon, tiny houses and micro apartments are the future due to the demographic thredhs
bSGKSNI FyRaA® wSIf SadlFiGS Ay@Sai2Nain#ghoosésaddK | NS
micro apartments dudo the risks these type of dwellinggave when the housing market will be

different. After the data analysis of thetsing preferences of the starters, it is important to compare

the outcomes with the vision of threal estate developers and investors stated above. In this way, the
housing preferences and the current market conditions are more aligned. The probabilitgrease

that buildings are redeveloped in a realigtiarketorientedway, where the housingreferences of the

starters are met in the best way possible.

3.5 Conclusion

This chapter handled the severakthodologies which will be used in order to lgma the housing
preferences of the starters and also theory which will help to get a hettlrstanding whether these
preferences are realistic or not.

The preferencesre gathered with the use of eonjoint analysisThe conjoint analysiss used in a

onlinesurvey format in order to collect the data. In total, 8 attribitesused (7 attriltes with 4 levels

and 1 attribute with 2 levels) in order to generate the housing profiles. The housing paicdiles
generated with the software program SAS, Whield 32 housing profile choice tagwith in total 64

housing profiles). Because 32 cleciasks are too many profiles to put into one single survey design,

the 32 choice taskare spread over two survey designs (both with 16 choice tasks). The tiekse
O2yaAirald 2F (GKNBS OK2AO0S 2LJiA2yay (g2KEK2®E®RyYy I LI
preventsi KI T NBaLR2yRSyia OK22aS | LINRPFTAES GKSe& I Oddz

The two survey designs with the housing profilesgenerated in theonline suvey programoBerg
survey 2.2 systeénBesides the choice tasks, also two other msncuded in the design: the soeio
economic demographic characteristics and the housing background of the respondents.
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This in order to get a better understandingtbé background of the respondents, and to analyze
differences in preferences based on certa@ickground characteristics.

Once the data has been gathered from the survey design and the data has been processed, a location
analysigsconducted to check wtiker the preferences of the starters are realistic or not. Bdsne
with the use of a geographic information system (GIS) called QGIS.

At last, several short expert interviews have been given in order timgasight into thevision of real

estate cevelopers and investors in the current housing market and to be able to take this vision into
FOO02dzyit Ay GKS FTAYyLf O2yOfdzairizyd Ly 3ISYSNIfx NBI
(meaning dwellings with a sace of minimal 50 A). Investing in tiny houses and mini apartments is in

their opinion to risky. When the tension in the housing market declines, those will be the first
apartments which will become vacant. Real estate developer Synchroon howevdy jsragsing the

conceptof tiny houses and mini apartment of 3G based on theexpected demographic increase in

the Netherlands, and especially in the Randstad region.
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4. Results

This chaptehandles the results of the several analySesctiord.1 gives @hort explanation how the
data has been gathere&ection4.2 gives an overview of the descriptive statistics gathered in the
survey. Tis datais alsocomparedwith the characteristics of the Dutch populationthe same age
category in order to see whéer the respondent group is representative for the Dygopulation or

not. Section4.3 gives an overview how the dasgprepared for further analysi§ection4.4 gives a
description of the data analysis proceSection4.5 gives the results of the mirdbmial logit model,
both for the complete respondent gup as well for separate respondent groups based on certain
background characteristics. At laséction4.6 translats the outcomes oection4.5 into a location
analysis with the use of GIS. Asshort business cagepresented to check the outcomeésreal life,

and whether the outcomes are feasible or not.

4.1 Datacollection

Two surveys with both 16 housing profiles (so 32 in total) have been distributed among the target group.
Before the surey has been distributed, a total of 8 people (within the age category of the starters) have
looked at the survey and gave feedback regarding the overall layout and questions. These were persons
both from the company Dev Real Estate, as ageftiendsThe surveys have been distributed among
friends, family and Facebodkiiends and family have been asked to fill in the survey which has been
sent by mail.A requesthasbeensentout in different housing groups on Facebook where people are
looking for dwdings or offering dwellings to rent, to fill in the survey.

In total 403 respondents filled in the survey, whebé Bespondents in total completed the survey. Due

G2 GKS 38 NBaAUIGNROGAZ2Y TF2NJ (GKS bRSEEAAL AdidA Peglis 2 T G &
old, 2PNBa L2 YyRSyiGa 2F GKS opn NBEBsiutyZyeR Gypindentbesl & y Qi ad
age of 35 or highem total58respondentsvith the age below 26lled in the surveyThese respondents

are taken into accourith the analys, because they will ibe starters on the housing markatfew

@8SIFNE FTNRY y26d ¢KS 20KSNI ngp NBaALRYyRSyida adlk NISR
SYR® ¢K2a$8S NBadzZ Ga | f a2 Saqonltofal3zXespondsrieye foiind usdfyl A y i 2
for this study.

4.2 Descriptive statistics

Besides the housing profiles, also descriptive questions have been asked in order to know the
background of the respondents and maybe also see some differences between groups within the target
group. Economic, socio demographic as well as current hougiatjan questions have been asked,
which are stated irsection 3.3.3. Below in Tableé the results have been summarized from the
descriptive questions regarding gender, age, highest finishezhtidn level, work situation and gross
yearly income. Thos¢adistics belong to the socio demographic and economic quesiMdssstatistics

have been added about the Dutch populationthe age category of 185, to see whether the
respondent group ia representation of the Dutch population.
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Table 6: Degiptive statistics respondent gup

Gender

Age

Highest finished
education

Work situation

Gross yearlincome

Male

Female

18-23

24- 26

27-30

31-34

Low education

MBO
HAVO/VWO
HBO

University
Student
Have a job
Jobles

Other

[ Saa GKI
EHN®aRAN P
EHPPARAHD
eondaon o
EopPaOHDI
az2NB (KL
52y Qi f A

Respondents Respondents Dutch population

sample (N)
106

217

58

129

100

35

6

21
14
100
180
105
194
14
10
128
27
32
38
35
44
19

sample (%)
33%

67%

18%

40%

31%

11%

2%

7%
4%
31%
55%
33%
60%
4%
3%
40%
8%
10%
12%
11%
13%
6%

age 1835(%)
51%
49%
35%
18%
24%
23%
30%

25%
16%
19%
10%
21%
74%
5%

No data
31%
17%
16%
13%
9%
16%

No data

There are several differences between the Dutch population with the age betwe&h digd the
respondent group according to Table@BS (2019) gives an overview of the gender distribution among
different age groupé the Netherlandsln Table 6 itcan ke seen that the gender distribution in this

aidzRe

A éopifiied t&thedRlutéh populatiohis study represents more women compared to

the women distribution in the Netherlands. Accordin@€®32018) the Netherlands had the follomwg
education distribution in 2@lin the age range from8t35: low educate®0%,MBO 25%, HAVO/VWO
16%,HBO19% andJniversity D%.Therespondents on average have a higher education level than the
average education distribution in the Netherlandsthe @ame age group In total, 86% of the
respondents have an education level of HBO or University.

According to CBS (2018F labor position in the age category-38 is as follow: student 21%, have a

job 74% and jobless 5%. Unfortunately, no data can beneta ¥ 2 NJ ( K S

G20 KSNE LI NI

used in the survey. The respondent group represents more students than the average student
percentage in the age category-38B. Likewise, the amount of people with a job is lower among the

respondent group.

Unfortunaely, no data is found what the income ranges are per age category in the Netherlands. Only
the average income distribution of the complete population has been fdaritle Netherlands, the

I SN 3S 3IANRAA
I SN 3S SadAaylrisSR

is has y Qi

0SSy

8 SI N e
GF1Sy Ayidz
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I 002dzy i @

Ay O 2(&eniddeid Inkomemy20148)i te respondenngronp the
AyO02YS Aa

EHP DY NN

. S80FdzaS GKS 2 LJ

estimation and not an exactumber. It can however be seen that there are more people in the

NBaL2yRSyl

ANRdzL) A GK
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However, there aré S & a

LIS2L% S SIENYyAy3 Y2NB

0Ky

than theDutch population. Therefore, it cde concluded that the average incomiethe respondent
groupis a little lower than thaverage income in the Netherlan@3BS, 2018)

It can be concluded that the respondentgkdu R2 Sa y Qi

NELINSaSyid GKS

the same age category. The respondent group comprises out of more femaesntererage a higher
education levelcomprises out of more students and have a lower yearly gross income. A respondent
group with more students and a lower income can have an effect on the housing price attribute.

4.21 Housing characteristics of respamds

Besides questions regarding socio economic and demographic characteristics, questiopasi ot
current housing situatimhave been askeBigure5 represents the places where the respondegms
bornandFigure6 represents the places where thespondents currently live. The diRs2 yfeQriésent

the numberof respondents living in a pldout just the places where the respondents used to live and
current live. The list with how many respondeatslivingin which place, is stated in AppenBix
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Figure6: Places where respondents currently live

The respondents in the respondent group have moved to the Randstad from all of the country
comparing Figure 5 with Figure 6. The outcernéFigure 6 are logically, based on targeting people
within the Randstadotfill in the survey. The difference between Figure 5 and Figure 6 can be explained
by the fact that on average more students are represented in the respondent group compared to th
same age category in the Netherlands. Students have to move to bigvbigiesuniversities are stated.

The Randstad has a lot of cities with universities and other scAdwsemployment rate in the
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Randstad is compared to other parts of the Netheltaalso higher, whicloald result that students
stay more often in the regh where they have studied because of the job opportuni@s, 2017)

Other questions regarding the current housing situation of the starters werehoéme location
preference, the home composition, the current home ownership situation and the intention to buy a
dwelling within two years. Those data have been displayeajingiin the~igures 7-10.

Home location preference

Near friends

= Near family

m Near work = Near education

Figure7: Home location preference

= Where | grew up

Figure &tatesthat the respondents would like to live either close to their friends (32%) or close to their
work (39%)The main reason for people to house themselves somewhere, accordinglits stated

in section2.4.1, are also to live nearby friends or work, 86K S a S

NBadzZ Ga THeNBy Qi

respondents would like to live near education in 12% of the ca@bis could be explained by the fact
that a big number in the respondent group are students. The other two reasons, near family with 10%

YR oS NGBLIEL @A G K 132 3

somewhere.

Household composition

7%/

2%

= Live alone = Live with partner

= Live with my child(ren) Live with family

= Live with friends

Figure8: Hauseholdcomposition

NI

0KS

= Live with partner and child(ren)

fSFad LINBTSNNBR NBI
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Figure 8 represents the current home composition of the respondents. The biggest group, with 32%, is
living with a partne The other two big groups, are living alone (27%) or living with friends (26%).
Currently, 37% of the inhabitants in the Netherlands are living alone. So, in this respondent group, less
people are living alone compared to the Dutch population. This beutdused by the fact that the
NEaLRYRSyGa INB adAftt @2dzy3d FyR Ay 3ISYySNIt KI @Sy
The smallest percentage of the respondent group is living with child(ren) without a partner (2%).

Thisalsocanbeedzd SR 6& GKS FFOG GKFG GKS NBALRYRSYyGa | NJ
and potentially divorced yet.

Home ownership

= Renting = Owning = None

Figure9: Home ownership

Figure 9 represents the diagram whether the respondents are owning a dwelling or not. Most
respondents currentlare renting a dwelling (77%). This could be explained by the fact that housing
prices are very high at the moment and the shortage on the housing market(\obigt S. , 2018)

From the remaining respondents, 16% is ownidglling and 7% neither is owning or renting a place
and probably is still living with family.

Home buyer intention in two years

= Yes s No =Don't know yet

Figurel0: Home buyer intention itwo years
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Figure 10 represents whether respondents would like to buy a dwelling in the coming two years or not.
Lis@@risy 3 G2 &aSS (KFdG GKS YIFr22NRGE 2F GKS NBalLRYyRS
R2SayQi (y2¢ &St 6KSIKSNI 6KSe& ¢g2dZ R ftA1S G2 o0dz
states they would like to buy a dwelling in the coming yw@ars.This may be explained due to the
characteristics of the respondent growpo likes to have a luxury and financial flexible life$tythéch

in terms of generations can b&usterednto the millennials). The home ownership rate of the millennial
gouphasF I £t €t Sy 4 + FFLAGSNI NI GS dGKFy |ye 2GKSNJ | 3S
home, while others feel squeezed out of the housing market due to their stl@emtiebt. Millennials

like to have a luxury life style, even if that methey ca/ Qi 0 dz&Patel, 2R1B)dza S

4.3 Data preparation

A multinomial logit moddk used in order to analyze the data. Multinomial logit models are used to
model relationships between a polytomous response variable and a ssgretsor variableSo &

Kuhfeld, 2019t KS RF G F FNRY (K SeddidtgAB@ENLAi ig @der tadrdakeihd LI2 NJIi
analysesvith the use of a multinomial logit model.

In order to prepare the data for the analysidNibogit,several codingchemescan be usedike effect

coding and dummy coding. The most common and simpbest@ system is dummy codirfigummy

coding is a way of incorporating nominal variables into regression arg8lyisiton, 2019) This is the

way to make the categorical variable into a series of dichotomous variables. A new variable will be
created that has a value for each observation at that level and zero for all others. Effect coding allows
to assign different weidh to the vaious levels of the categorical variable. The rule in effect coding is
that the sum of all values in any new variable must be zero, while the rule in dummy coding is that only
values of zero and one are valiticause dummy coding have beendigestudien a more common

base, dummy coding has been used as the coding scheme.

Table 7: Dummy coding scheme

Level D1 D2 D3
1 1

2 0

1 1 0

2 0 1

3 0 0

1 1 0 0
2 0 1 0
3 0 0 1
4 0 0 0

Table7 represents the example ofdummy coding table. In the case of four levels, the first three levels
areone or zero in order to represent a level or not. The fourth level onlyenas If all the three levels
have a zero as valuigjs knownd K & I £ f (K2a$S o Satiffoirth leweBsioid be NS LINS
represented. When also incorporate the fourth level with a one to represent this level, the model would
get redundant inforration which results in multicollinearity and could eventually break the nibidisl.
means one levegder attributehas been left oytand calling this missing level the reference categor
(Solution, 2019)AppendixE gives an oarview of the dummy coding layout which has been used as
input file.
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4.4 Data analysis

The data hae been analyzed with the use of the econometric software package NLOGIT 5abl® be

to estimate the MNL modeNLOGIT have been used for 25 years by a lot of scientific experts, which is
therefore considered as a proper softwgrackage to estimate theINL model. Firstly, the data of all

the respondents will be analyzed. It will be checked whether the estimadeel is good enough for
further analysis, with the use of a goodness of fit chéthke goodness of fit is good, thaalysis can

be continued

With the coefficients estimated by the model per level, the preferences for the levels within an attribute
can be estimatedWhen these values are stated into a graph, it can easily be seen what the most
preferred level is withian attribute.This is @lo called a pastvorth utility graph, where the pasorths

are the utility values for the separate parts of the housing prdfitem these utility values, the
importance per attribute will be calculated. In this way, it can ba sdech attribute is vakd as the

most important bythe respondents and which are the least. The most important attributes can be taken
into account at the location analysis. At last, the 32 housing prafiganked according to the part
worth utilities of the housing profige In this way, a good insight is given which housing profiles are
preferred the most (and also the corresponding levels of the attributes within that profile) and which
housing profiles are preferred the least.

Besides analyzindhé complete respondentrgup, also subgroupare analyzed based on similar
background characteristics. Tigglone in order to see whether there are differences in preferences
based on certain background characterisfid®ese outcomes can be used at time when the target

group for real estate investors or developers have certain background characteristics. When they target
a higheducated group, the housing preference differences between different education levels can be
taken into account in the builay design.

The followirg subgroupsre analyzed based on similar characteristics:

Gender

Work status

Income

Home location preference
Education level

= =4 =4 -4

The difference between men and womare analyzed due to the fact that there are relative more
women in the respondent group commed to the ratio between men and women among the Dutch
population. Respondents with the same work status backgratmanalyzed due to the fact that the
respondent goup has way more students than the Dutch population, so it is interesting to see what the
differences are between students and people who for example have a job. Respondents with another
incomeare analyzed because thggvesinsights of what kind of dwlalgs can be realized based on
people with a certain income level. Respondents valugamkar work onear friends in most cases
regarding home location preferences. It is interesting to see whether these groups have other housing
preferences than otherespondents with another home location preference. At last, the different
education levksareanalyzed due to the fathat the respondent group have a relative high education
level compared to the Dutch populationidinteresting to see what the haenpreference differences

are among low educated respondents and high educated respondents.
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4.5 EstimationResults
Both the outcomes of theomplete respondent groups as well as the sub groups with certain
backgrounctharacteristicare stated below.

4.5.1Complete respondent group

The data obtained from the second part of the survey,dblejant analysisis analyzed using the
multinomial logit model. The outcomes of the survey have been coded as input data for NLogit. The
input data set have been ded with the use of dummy coding, describesgdntiord.3. Because dummy
codinghasbeen usedthe fourth level of the four level attributes, and the second level of texel
attribute are useds the reference level

Due to dummy coding, the coeffiois ofthe last level of each attribute has been set to zero. When the
utility of a level is psitive, this means that thevel of tre specifiattribute is more preferred than the
reference level. When the utility of a level is negative, this meanshiadével of that attribute is less
preferred than the reference level.

From the estimated MNinodel the goodness of fif the model (R is calculatedThe Ris a statistical
measure of how close the data are to the fitted regres¢Mmitab, The Minitab Blog, 2013Jhe
formula of calculatigthe goodness of fit istated below.

Goodness of fit: R=1-LL(B)/LL(0)
where LL(B)gthe loglikelihood value of the estimated model
LL(O) is the loglikelihood of the null model

The calculation of the goodness of fit of the MNL model i20vilgichis a proper valuéor such an
experiment and desigimable8 shows an overview of the coefficierdad the significance of each
attribute level.

Table8: Outcomes MNL model

Constant -1,5370 0,1447 -10,624 0,0000

Price FeTnn 1,8367 0,0869 21,123 0,0000
€Eynn 1,3374 0,0818 16,334 0,0000
€ pnn 0,8338 0,0742 11,234 0,0000
bemMnnn (0 - - -

Surface <30 n? -2,0988 0,0888 -23,625 0,0000
50 n? -0,7201 0,0669 -10,764 0,0000
70 n? -0,1637 0,0693 -2,361 0,0182
>90 n¥ 0? - - -

Dwelling amenity Balcony 0,0781 0,0677 1,153 0,2490
Parking place -0,0152 0,0789 -0,193 0,8466
Garden 0,3531 0,0717 4,952 0,0000
Garage/storage 02 - - -

Green amenity Water within 500 m 0,0658 0,0536 1,228 0,2193
(canals etc.)
Green withinr00 m 02 - - -
(public park etc.)

Dwelling location  City center 1,0837 0,0743 14,538 0,0000
Edge of city center 0,5724 0,0772 7,413 0,0000
Suburbs (within city) 0,5623 0,0688 8,173 0,0000
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Village outside the 02 - - -

city
Supermarket Les than 250 m 0,1300 0,0802 1,621 0,1050
location
Less than 500 m 0,0395 0,0820 0,482 0,6299
Less than 750 m 0,0547 0,0669 0,818 0,4133
Less than 1000 m (0 - - -
Trainstation Less than 1 km 0,9044 0,0854 10,583 0,0000
location
Less than 3 km 0,6040 0,0820 7,367 0,0000
Less than 5 km 0,4788 0,0748 6,400 0,0000
Less than 7 km (0 - - -
Highway location Less than 1 km 0,3494 0,0882 3,960 0,0001
Less than 3 km 0,4009 0,0862 4,650 0,0000
Less than 5 km 0,2956 00745 3,969 0,0001
Less than 7 km (0 - - -

a. This parameter is set to zero becausesétisis the reference category within the attribute.

The coefficient of the constant statehether respondents in general preferred the housing profiles or

not. The coefficient of the constant in TaBlis regative, which implies that the respondents in general

R2Yy QO LINBFSNJ GKS K2 dza Ay Regdrd@ the: dttGbate |&d| lapoStike Ay G K
coefficient indicates that respondents are more likely to prefer that attribute level compared to the
reference level. A negative coefficient indicates that respondents are less likely to prefer that level
compared to the reference level

The significance of each attribute is determined by analyzing the probability value (P) of each attribute
level. The nodel is based on a 95% confidence interval. This means that a probabilitpfak05

means the level is statistically significaMith the outcomes of Tabk the following attributes and the
corresponding levels are significsstatedin Table & KS f S@Sf a Wol t @2 wa @ KIAWR (Kl
dwelling amenity group NBYy Qi adlFr GAadAOrtte airxayAaAFTAaolyido

Table 9: Significant attribute levels

Price €ET NN 1,8637 0,000
€Eynn 1,3374 0,000
€ dnn 0,8338 0,000
Suface 30 m2 -2,0988 0,000
50 m2 -0,7201 0,000
70 m2 -0,1637 0,0182
Dwelling amenity Balcony 0,0781 Not Sig.
Parking Place -0,0152 Not Sig.
Garden 0,3531 0,000
Dwelling location City center 1,0837 0,000
Edge of city center 0,5724 0,000
Suburbgqwithin city) 0,5623 0,000
Train station location Lesghan 1 km 0,9044 0,000
Less than 8&m 0,6040 0,000
Less than Em 0,4788 0,000
Highway location Less than 1 km 0,3494 0,001
Less than 3 km 0,4009 0,000
Less than 5 km 0,2956 0,001
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This meas thatthese attributes in combination with thevels are decisive in the decisioraking
process of the respondentShe other attributes with their corresponding levels do not have an effect
in the decisiormaking process of the respondents with regartiousing preferences.

Price

Startersaremorée A 1 St & (2 OK22aS (KS t26SadG LINAOS t S@St ¢
declines when the price is moving up. It can be concluded that the starters would like to have a price as

low as possible.

Surface

Thesurface attribute is the attbiute where a dwelling becomes less attractive when it becomes smaller

and smaller. A dwelling with a surface of <30snBe least preferred level with a coefficieft2,0988

compared with the reference levelhe degree ofiegativepreferencebased orthe surface declines

once the surface becomes bigger, where the coefficient of 218 4,1637.It can be concluded that
NEALRYRSYyGa INByQil o2&t odafialrI&NB GREtayAN (22Nl RE emn

Dwelling amaity

Only the garden level of the dwelling amenity is significant, implying that the other levels (lbaldony
parkingplaceR2 y Qi Ay Ff dzZSy O0S G(KS K2YS LINBFSNByOS&E 2F (K
a positive coefficient, implying this ipr@ferred level for the respondents. A parking place howewer ha

a negativegreferencein the housing preference of startesxempared with the reference level

Dwelling location

All the levels of the dwelling location attribute are significant, implying this is an important attribute for
respondents. The closer a house is located near the city center, the better. It is hoamad@ble to

see that the difference betweenthe wtili A S&a 2F¥ (KS &aSR3IS 2F OAaAGe OSyids$s
level is versmall(respectively 0,5724 and 0,5623), implying that a dwelling located in one of the two

areas almost have the samesference for the respondents.

Train station location

The train station location also is of big importance, because all the levels are significant implying that a
train station has to be in the neighborhood of the dwelling. The closer the train statoatisd, the

higher the preference for a dwelling is.

Highway location

Also, at the highway location attribute, all the levels are significant. The second level of the attribute
(less than 3 ki the most preferred level in the attribute. This can beagmpd by the fact that people
R2y Qi f A e&bya BighWay, @ toindse ghd smell, but still would like to be on the highway
on a short base in order to go to work for exanlam, Lim, ADbaidi, & Lim, 2018Figue 11 gives

the total pat-worth utility graphwhich represents Tabin a more visual way.
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Partworth utilties

Highway location: Less than 7 km
Highway location: Less than 5 krumm
Highway location: Less than 3 ks
Highway location: Less than 1 krumm
Train station location: Less than 7 km
Train station location: Less than 5 krm
Train station location: Less than 3 ks
Train station location: Less than 1 kr
Location: Village outside the city
Location: Suburbs (within city ) —
Location:Edge of city cente
Location:City center I
Dwelling amenity: Garage/storage
Dwelling amenity: Garden mmmmm
Surface: >90 m2
Surface: 70 nal
Si¥lg |
C————  Snirfacer<30m2
t NKOSY Bewmnnn
t NA& O S s——
t NA O S \—
t NA O S Y D —

-2,5 -2 -1,5 -1 -0,5 0 0,5 1 15 2 2,5

Figurell: Pat-worth utilities of significant attribute levels

It is also possible to check the relative importanciefattributes with significant levelhis is done

on the basis of the range betwe#re highest and the lowestility value of eaclsignificantattribute

level. By calculating this range and determining the sum of all these ranges, a percentage of the degree
of importance of each attributes calculated to each othefirst, the attribu¢ utility range hato be
calculated. Next, the total attribute utility rantesto be calculated. Thinal step is to calculate the

relative importance ofhe attributes The calculations of the attribuigility range are stated ifiable
10.
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Tablel0: Relative attribute importance for significant levels calculation

Price

Surface

Dwelling amenities

House location

Distance to
station

Distance to highway

Sum

tran

FfeTnn

eEynn
€ hnn
bemnnn
<30 m2

50 m2
70 m2
>90 m2
Garden

Garage/storage
City center

Edge of city center
Suburbs (within city,

1,8637

1,3374
0,8338
0
-2,0988

0,7201
-0,1637
0
0,3531

0
1,0837

0,5724
0,5623

Village outside the 0

city
Less than 1 km

Less than 3 km
Less than 5 km
Less than 7 km
Less than 1 km

Less than 3 km
Less than 5 km
Less than 7 km

0,9044

0,6040
0,4788
0

0,3494

0,4009
0,2956
0

1,863%#0=1,8637

Ot 2,0988 =

2,0988

0,35310=0,3531

1,083%#0=1,0837

0,90440=0,9044

0,34940=0,3494

6,6531

Relative attribute importance

Distance to highway m— 5 30,

Distance to train station m——————————— |3 6%

House location eSS ]G, 3%
Dwelling amenities n——— 5 39
see-L._____________ ] 3]_,5%

~he-. ] 28,0%

0% 5%

10%

15%

Figurel2: Relative attribute importance for significant attributes

20%

25%

(1,8637/6,6531)*100%
=28,0%

(2,0988/6,6531)*100%
=31,5%

(0,3531/6,6531)*100%
=5,3%

(1,0837/6,6531)*100%
=16,3%

(0,9044/6,6531)*100%
= 13,6%

(0,3494/6,6531)/100%
=5,3%

100%

30% 35%

In Hgure 12 itcan be seen that theurfaceattribute (31,5%) and the price attribute (28,0%) are the
most inportant attributes ¢ K A a
as the most important attributes by respondents regarding housing preferefibestwo most
important attributes next to surface and price are house locqtié3%)anddistance to train station
(13,8%) The two other attributes (distance to highway and dwelling amenities) both have an attribute
importance percentage &,3%

Ady Qi

& dzZNLINK 4 S 3

0 S othedztudiesi KS 4 S
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Now the attribute inportancehas been calculatedt can be seemvhat the preference @r choice task

is by calculating the stalled utilities of the housing profiles. The utility is calculated by summing up all
the coefficients stated in a housing profile. By calculatirsguthity, it is possible to say whi¢tousing
profile is the mostappealing for the respondents. Also, the least appealing housing profile can be
estimated Below a ranking is stated in Tablewith the three most preferred housing profiles and the
three least preferred housing profileBhe complete ranking table cde found inAppendix FThe
calculations for the utilities are stated in Apper@ix

Tablell: Top 3 most andelast preferred housing profiles

Most preferred 1 3,9569 4 2
[ 44 { KMafe tharr 90 m- Balcony- Green within 500 m City Center
Supermarket within 250 AiTrain station within 5 kmHighway within 1 km

Most preferred 2 3,7068 51 26
[ 44 { KT0yh2-6Gardem Water within 500 m City Center Supermarket
within 250 m- Train station within 7 kmHighway within 3 km

Most preferred 3 3,493 30 15
[ S4& (i kFOoym2<Gardem- Green within 500 m Suburbs- Supermarket
within 250 m- Train station within 5 kmHighway within 5 km
Leastpreferred 62 -1,2059 31 16
a2 NB (i K kNMbre tharv®dime Balcony Green within 500 mVillage outside
city - Supermarket within 750 riTrain station within 5 kmHighway within 3 km
Least preferred 63 -1,5503 14 7
a2 NB { KLI-y70 m2v Barden- Green within 500 m Village outside-
Supermarket within 1000 RiTrain station within 5 kmHighway within 7 km
Leastpreferred 64 -1,7602 40 20
[ S44& ( KLeys thanr3@ m2Garage/storage Green within 500 m Village
outside thecity center- Supermarket within 1000 mTrain station within 5 km
Highway within 5 km

From the 64 profiles, 57 profiles have a positive overall utility value. This means that 57 housing profiles
have a positive preference according to the respondgatip. Since price and surfagge the most
importantattributesaccording to the relativet@wibute importance estimationit is also not a surprise

GKIFIG G0KS NBaLRyRSyGa g2dzZ R tA1S (2 KIFI@S GKS 0A33
more than 90 m2). The respondents also would like to live in the city cearitmh can be exained by

the fact they wouldike to live nearby social facilities and amenite&® S FANE G LINRPFAE S K
realistic profile in the current housing market with regard to price anchsidehe demand of houses.

Looking at the seconahdthird profile, it is remarkable to sehdt both profiles have a smaller preferred

surface (70 rf). The preferred distance to the highway is however bigdner preference for the house

location at the third profile is also different, with a preferenééiving in the suburb&.he challenge is

to meet as many housing preferences of the respondents which are in line with the current housing
market. Thidas beerstudied in the business case in section 4.6.2.

Remarkable to see is that the least preferpedfile has the lowest price, and stilthe least preferred
K2dzaAy3 LINRPFAfS® ¢KA& A& RdzS (G2 GKS FIFOdG GKFG 4
OSYGSNE IINB gAGKAY G(GKAA K2dzaAy3d LIRGEsUB@nanKSasS f
overall big negativatility.
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4.5.2Separate respondent groups

It is interesting to see whether there are differences in preferences within respondenstasgu on
certain background characteristiossides the preferences of the complete sam@lenducting a MNL
model baed on those certain characteristics, could give new insights in the prefer@ncaps with a
relative low income may have other prefaces than groups with a relative higher incormbe
different groups areletermined based on the asked sedimograplic question in the surveylhe
groupswhich will be analyzed are the following:

1 Groups based on gender

1 Groups based on wostatus

1 Groups based on income

1 Groups based on home location preference (living near friends, work, etc.)
1 Groups based on educatitevel

Those groups have been chosen for a reason. The first one is gender. The ratio between men and women
in the respondent group® © KS & dzNIJ S &sthe &atiohétwednkngn and wolen in the
Netherlands. Therefore,iginteresting to see whetr thereare differences between the two groups.
Secondly, groupsare studied based on work statusackground characteristicsThe general
understanding ishat students prefer other attributes than people who are working. This is the same

for people withother income levels. People who are able to spend more on a monthly basis, probably
also prefer biggedwellingswith a higher price Another interestingcharacteristic to studys the
difference between the respondents who like to live on a certain fia@especific reason. People who

like to live near work to reduce travel time, may have other preferences than people who ililee to |

near friends. Lastly, the differences between education levetsken into accountOnly the attribute

levels which g significanfiretaken into account. When there are levels withiregétribute which are
AAAYATFAOLIYGD YR GKSNB | NB f SaeStated but tieAnOriignifichilds y Qi & 7
levelsare nottaken into account.

For every backgroundharacteristic groupthe relative attribute importance table is stdt The
corresponding coefficients and significant values are statagpendixH.

Gender

The firstbackground characteristgroup thathas beernaken into account is the gendegroup. In total

105 male respondents filled in the survey and 217 femaleoretents filled in the survey. The ratio

maleF SYIF £t S AayQid GKS &IFYS a GKS NIXdGA2 Ay (GKS 5dz
the respondent group more females aretsth Looking at the Rvalue, the model of the men (0,17385)

has aslightly better fit than the model of the women (0,16057gurel3 gives the relative attribute
importance graph for the gender groups.

Thepreferencedetween men and womeare significatly differentfor three attribuets First of all, the

price.lt can be stated that women value price more than men, because of the higher utilities for the
different price levelsThe other two attributes are related to the location. The train statioatioe is
preferred more by the women, while the highway locatigorégerred more by men. A reason for this
difference may be the car possession among men and women in the starter age category. According to
CBS (2019) 54% of the men in the age range-862fwns a car, while 41% of the women owning a car

in the same ageategory. Furthermore, the preference for the house location and the dwelling amenity
are more the less the same. There is a slight difference between the surface preference, where men
vale the surface a little more than women (33,4% and 30,6%).
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Relative Attribute ImportanceGender

Highway location

Train station |ocation

HoUSE [0Cation |

Dwelling amenity i —"

SUIMaCE e

Price

0% 5% 10% 15% 20% 25% 30% 35% 40%

Female m Male

Figue 13: Relative #@iribute importance for gender groups
Work Status

Within the work status characteristggoup i 6 2 Ol 4§ SI2NRSa KI @S 06SSd/) NBY2(C
RdzS G2 | tF0]1 2F NBalLRyRSyida sA0GK GKIFIG oF O1 3NER dzy
0KS a2 0 KS N¥cordingBddehshed en ai 2085)there must be at least 30 respondentshirn

a group to be able to say something about theihavior and characteristics. Therefore, these groups
OFyQi o685 il 1 $ytotalh 1¥5i rRspohd@rds2naagked dhemselves as students, and 194
respondents marked themselves as having aTjbb.Rfor people with a job is slightly better than for

studey ia onImtpym O2YLI NBR (2 nZmcnTtdd 6KAOK YI 1S4
I 22 0 éFigadi&surbddhe relative attribute importance graph for the work status group.

The frst interesting thing to see is that the highway ldc&ty | yR GKS RgSttAy3a |
AAIYATFTAOLYd AYLRNIFYyOS G2 &aGdzRSyilasz a2 GkKSasS I
want a dwelling. This can be explained by the fact that ierrgémore people with a job own a car,

compared to studnts which makes a preference for a nkmatedhighway less. The preference for

the train station location and the dwelling location are almost the same for both grobeee is

however a big diffemce in the surface preference, where people with ahae a far more negative

preference for small dwellinggith a surface 0&30 nfthan students-@,4313 compared tel,7771).

¢tKA&d OFry 068 SELXIFAYSR o0& (KS efihastudeitkobniianyddrg, L S 6 .
and wanta bigger place ttive.
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Relative attribute importance Work status

Highway location

Train station location

House location
Dwelling amenity

Surface

Price

0% 5% 10% 15% 20% 25% 30% 35% 40%

Have a job m Student

Figure 14: Relative attributenportance for work status groups
Income

Two categories within the inconwharacteristigroupl NBaydAii | 6t S F2 NJ FdzZNIKSNJ | y |
-eHN OPphPpé INRPAzL) KFa HT NBaLRY R 29I despbnddits, iicEisa R2 y Q
below the required minimum of 38ccording to Hensher et al. (2016)KS G BHenndnnné¢ Ay O2
has the best mdel fit, with a Rof 0,23897 Figurel5gives the relative attribute importance graph for

the income group.

Every attribute is taken into accourddause there is a total of five categori€e first attribute is the

price attribute In general, the higlr the income the less important the price attribute is for the
NEALRYRSYGI®dP ¢KS ANPRYPPANBHALzSE Hp 8 1 BINA OS | (G NR
compared to the other groups. With the surface level, it is exactly the otity around. The Higr the

income, the higher the surface attribute is valued as important as can béngéignirel5. This can be

explained by the fact that people with more money overall have more choice compared to housing.
Looking at the dwellingnaenity, there are onlywo groups who are valuing the dwelling amenity
FOGGNROdzi ST yIFYSte GKS d&rf e mdPlplqodstespantdhtdavith b iR (G K S
incomeand good earningespondentsare valuing a garden a little bit. This is howeeenarkable,

0 S O doEF8S yuiadié it can be assumed that they are in the lowest income catdgahg work

aidl ddza LI NI R2y Qi @I f dzS | theRemby de badae ehrMry yedsitran | & A
eMPPPpd o0dzi F NBYy Qi aénlatdRuleyisi mote het lésS theKsamed Bherd tAeD | { A
Ghenndnnné FyR (GKS ar mpdphpdé IAINRdIzLIA Dt f dzS GKA& |
groups. The train station locationisvaleesili KS f S+ &G AYLRNIFyd o0& GKS abp
beexplainedy the assmptionthat these peopléavecars and other income groups in general owning

OFNB fSaao !0 flradzr GKS KAIKgle t20FG4A2y A& O
Geondan®dddé YR d&f e MdpDddddddpdferendes aindng et Nd@meili 2 SEL
categoriesbecause these groupse very different from each other regarding the income level.
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Relative Attribute Importancelncome

Highway location

Train station location

House location
Dwelling amenity

Surface

Price

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

mDHe n n @wemmp Senandgnd eepopn eenannn® gpepip PenHidnd prhebm d P ¢

Figure 15: Blative attribute importance for income groups
Home location preference

AlsgA Yy (GKA& 3INRdzL) G6KSNBE Aa RYSYOHLHASIPNRI 6EADHR OKFC
group only has 23 respondents, which ie small for further analysisiThe other groups have the

following number regarding respondents: near work (126paedents), near education (38
respondents), near family 325 &4 L2 Y RSy Ga0v YR ySIFENJI FNASYRa omMnno
best model fit of all the groups regarding tifevRh a value of 0,21274. The group with the lowest fit is

0KS &y S grdup, Wvith¥d Rof @14466 Figurel6represents the relate attribute importance of

the home location preference category.

LiQa AyiSNBadtaAy3a G2 asSS GKIFIG GKS LIS2LX S 6K2 g2d
important as the other group Maybe they are willing to pay a little more to be abléve nearby their

friends. The surface attribute importance is for all the groups approximately the same. The dwelling
FYSyAdGe 2yte KlFha 0SSy @FftdzSR FAYAVRIENANFIzZLA® GKS
causedbecausdhese groupsnightbe moresocial oriented, and would like to welcome their friends in

their garden at home. The house location attribute has two groups which values this attribute way more

than the other groups: & ay St NJ ¥ NA Sy R & svorkd NA tilcke s afe k& twar y S NJ
most common reas@why people move to a certain place, so for these people the place where they
K2dzaS (KSYaStg@dSa Aa OSNEB AYLRNIFIYydd ¢KS aySIENI Fi
0§KS 20§KSNJ INE dzZF0K 212 « (SIRHIOT (i (h RIS KighyaBedboh waymo@ | £ dzA y
GKFIy GKS 20GKSNJ aINRdzZLJAY 6KSNB (GKS aySFEN FlIYAfe@sé
remarkable, because people who would like to live near school or education, in general anesstude

who are owning less cars thaegple who for example work.
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Relative Attribute ImportanceHome Location
Preference

Highway location 7

Train station location

House location
Dwelling amenity

Surface

Price
0% 5% 10% 15% 20% 25% 30% 35% 40%

Near friends m Near family ® Near education/school m Near work

Figure 16: Relativettaibute importance for home location preferences groups
Education level

At the education level, there are only two groups suitable for further analysis: HBO and WitBelhe
groups (MBO with 14 respondsnLow education with 21 respondents) have to little respondents to

be analyzedThe HBO group has 100 respondents, and the WO groups has 181 respondents. The model
fit is the best for the WO group, with 4dR0,21130The HBO group has #R0,13100Figurel7 gives

the table of the relative attribute importance of the education level category.

There is a big difference in price valuation by the HBO and the WO group. The HBO group is valuing price
asway more importai G KIy GKS 2h 3INRdzZJIP ! G GKS &adz2NFIF OS i
the surface as important at all. This may be expthinethe fact that on averagepersorwith a HBO

background own less than a person with a WO degree. The dwelling adefiify ii d a8 impodizdit

by both groups. For the house location and the train station location attribute, HBO is valuing both
attribdzi Sa & Y2NB AYLRNIFyYyd GKFy G4KS 2h 3INRdAzLJ® ¢KS
at all.

Relative Attribute ImportanceEducation Level

Highway location =
Train station location I —

House [ocation | —
Dwelling amenity

Surface

Price
0% 10% 20% 30% 40% 50% 60%

= WO mHBO

Figure 17: Blativeattribute importance for education level groups
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It can be concluded that there are differences among groups with different backgrbaracteristics,

0dzi GKS® R2y Qi RAFTFTSNI &A3IYyA T AR bebtirdlaion ag bels#eMid R (1 2
the income group, where the respondents with the lowest income value price as most important and

the surface as least important compdrto the other income groups. This is the other way around for

the higher income group. People who like to live near watkrgear friends almost have the same
outcomes, where these groups value the house location the most compared to the other gralgps. It

can be stated that people with a lower education value price higher than surface, which can be explained

by the fact hat these groups in general have a lower income.

4.6Location analysis results

From the outcomesn section 4.5, several things can be concludédK S | GG NAR O dzGS G&RA
adzLISNXYF NJ Sid¢ AayQui anyiédeliish this dttdbutéloesf héva ta ferakendioy G F 2 1
account. For the dwelling amenity, only one level is signifiadanthis the gaden.

The most important attributes are surface (31,5%) and price (28, 0%ertunately, no data could be
found about the prices perfper buildirg which could be loaded into GIS immediafEherefore, these
attributes will be handled at last when loimats have been determined based on the other attributes.
Based on these locations and the average price pefomresidential dwellings in that aae an
estimation can be made whetheéhese locationsare suitable according to the price and surface
preferences.

The house locatioattribute is valued as the most important attribuiar all the location attributes
(16,3%), the distance to the train stah attributes comes secon(l3,80) and the distance to the
highway attribute (5,3%)is valued as theehst important attribute of all the location attributes.
Therefore the statistically significant locaticattributes (house location, distance to tratation and
distance to the highwayre taken into account as input for GIS to determine the locatiased on
these attributes.

The most preferred house location igwelling locatedn the city center. The most preferred distance

to the train stationis within 1 km and the most preferred distance to the highway is within Bl&m.

data could be found wbh could define the type of area within a region (whether a house is located in

the city center, or in a villagdj.can be manually determineglithin a geographic map (for example

Google Mapsyhether a certain location is geographically situated witdatation attribute levehrea

(for example the city centeri KSNBTF2NBX (G(KS aRA&GEFYOS G2 GNIAY
attribute will be t&en into account first in the location analysis.

First of all, the train station locations and thighways need to be buffered within GIS. A buffer means

that a specific point, line, or polygon will be expanded in the circumference mitipat variabler
(whereristheradius} KS Y2aid LINSFSNNBR fS@St 2F lesthandaRAAGH
M 1YZ FYR GKS Y2aild LINBTSNNEBI&Ss that3dd. (Thekforethe k@it ¢ RA & 4 |
variable for the train station locatiofsl km and the input variable for the highway locatimgkm.

This results in two different maps GIS: the train station locations with an area of 1 km around them

as their buffer, and the highway locations with lines with an expansion of 3 knhaitestas a buffer.

In order to see where the locations are stated where both restrictions arethese two layers have

to be clipped.Clipping in GIS means that two layers are converted into one layer, where the
characteristics of both layers havelde met. Sgin this case, the locations are determined which are
located within a 1 km radius of thein station andare also located within a radius of 3 km of the
highway. The locations are statedrigurel8.
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Figurel8: Clip output layer IS

Then& (i &aGSLI A& (2 AYyO2NLRNIGS (KS &aK2dza$S t 201 A2y
18.The respondents prefer to live in the city center the midsivever, it is remarkable to see that the

third most preferred housing profile statedTale 11 hathe suburbsas the preferredhouse location
level.Regarding the preference outcomes regarding surface and grizgeli 2 y t &enték St & @3 i &
has been takemto account,buti KS t S@St a aG2dziaARS (KS Thiddedadse OSy i SN
in generalthe city center is the most expensive place te, livhichmakes it hard to realize starter

dwellings with a surfacef 90 ¥ 2 NJ I LINBKS @@A &€t lnaAS 2dziaAiRS (KS O
negative preference regardinge other house location attributes. Therefore, locations in Figure 18

located in villages are not taken into account.

Figurel9 gives the overview of¢ locationdocatedin city centes, locationsoutside the city center
and thelocations in thesuburbswith taken in mind that the locations are within a 1 km radius of a train
station andwithin a3 km radius of a highway

Figurel9: Preferred housiplocations after cliin GIS
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