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Abstract

The demand for housing in the Netherlands is growing faster than expected and at the same
time a big amount of ofte buildings are vacant. To avoid housing shortage in urban areas,
conversion of vacant office buildings into housing is one possible solMbile adaptation

and renovation of vacant buildings can prove to be a successful real estate strategy, still there
is little knowledge about the opportunities and risks of building conversion. This thesis reveals
how fixed attributes of a building, suds location and physical appearance, affects the
housing choice preferences of different target groups and how real estate professionals can
adapt the office buildings to promote different target groups to move in the converted
building. In this researcha questionnaire was designed containing a Stated choice
experiment (SC) to simulatine decisioamaking proces®f respondents when choosing
apartments. Data was collected from different regions of the Netherlands but mostly from
the North Brabant regiorthen it was analyzed using a Multinomial logit model (MNL) that
revealed the housingreferences oflifferent target groups. These results where later used

to create a tool that couldupportmunicipalities, investors, and real estate professionals

their decisioamaking process by revealing what target groups are the best fit for the future
housing project anthow vacant office buildings can be adapted to satisfrezffuture tenant
demandsand suaessfully convert office buildingsto residential buidings.






1. INTRODUCTION
According tmumerous researcfCBS, 2017a; NVM, 2016; Capital Value, 2016; ABF Research,
2015; Lennartz, Vrieselaar,@oenewegen, 2017; Hekhuis, Nijskens, & Heeringa, 20&7)
demand for housingn the Netherlandss growing faster than expected amige number of
houses being added nationwide is not keeping pace with the increase in the number of
householdsOngoirg migration to the cities is triggering demand for urban housing. And cities
like Amsterdam, The Hague, Utrecht and Rotterdam, as well as mesizencities like
Groningen and Eindhoven, are witnessing stronger house price rises than the rest of the
Nethedands which are mainly attributed to scarcity pricinchis leads to the continued
tightening of the housing maset and bigger housing shortaggsiekhuis, Nijskens, &
Heeringa, 2017)At the same time there exists an oversupply withithe office market
resulting on a great number of office buildintpat are vacant(NVM Bussiness, 2017he
office stock in use is fairly stable and there is no demand for expansion. Nedingsibre
mainly built to replace the old stock. This construction of new real estate leads to oversupply
and old buildings become vacarihe last Office Market report of the NVK2017)reveals
that approximately 7.75 million m3f office spacevere available for rent or sale at yeand
2016, that is 15.9% of total office stockthe Netherlands.

Vacancy is a problem on different levels. Economically, vacancy affects the owner of a building
directly. For society, vacancy presents problems of insecurity and social uncertainty and may
bring about criminality ranging from vandalism and graffiti to bréek illegal occupancy and
fires.As such, vacancy also has indirect effects through the negatagei that it gives to the
surrounding area and buildings. This can lead to deterioration of the area, with rising
vandalism, technical decay adévaluation of its building€Remgy & van der Voordt, 2006)

Knowing this, one posdi effective solution to both problems is to liberate empty building
stock and put it into use for housin@onversion is the process of changing or causing
something to change from one form or anoth€onversion as a mean to facilitate adaptive
reuseof buildings is not a new phenomenon, titihas taken place everywhewntributing

G2 G2RI&Qa KA axandpNXh@tlresemhlds thé Bablém of \iga buildings the
Netherlands is sufferings the city of Toronto Before 1990 thecity centerof Torontowere
mainly offce districts,but after the ecmomic recession occurring in thaame year, these
office buildings started to have big vacancyesatind dramatic rent reductiorfRemoy & Van
der Voordt , 2014)To overcome thisthe city of Torontoconverted the office buildings into
housing use anadded 9000dwellingsto the downtown area. B the year 2000 the office
vacancy had fallen back to normal rates and the most suitable buildings had been converted
into housing Resulting in a successful strategy for inner city redeveloprieemoy & Van
der Voordt , 2014)

Although there are good reasons to convert vacant office buildings into hqueamgumber
of conversiomsis still scarceReal estate markets tend to be functionally separated and hence
office investors do not invest in housing and vice versamaast of the timethe possibilities
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of conversionare not clear to office ownergRemoy, 2010)Also, big challenges involve
conversions, among them are the physical and design aspects, location, financial and legal
aspects.

This researchaims toreveal the living preferences of identified targgtoups of possible
tenants consderingtheir household composition, employmeat carrierpatterns andorigin

revealingenvirormental and location preferencef®r living as well as the impaghysical

building characteristickas on housing choice and finatiyeate asupportive toolthat could

help municipalities,investors,and real estate professionate find out how vacant office
buildings can be adaptewb satisfied future tenant demandand successfullipe converted

into housing developments

1.1Research problem
Despite thegreatamountvacancyspaceof office buildings and & increase of demand for
housing in major and mediwsize cities in The Netherlands (Amsterdam, The Hague, Utrecht
and Rotterdam, Groningen and Eindhovengcessful transformation of buildings depends
on seeral factors and characteristics, physical attributes afdigs and location along with
the supply and demand of the market are factors that musttesidered therefore knowing
the right target group of people most likely tohabit a renovated builsig might minimize
the risk ofconversion.

1.2 Researcl@Question
What are the fixed attributes and flexiblattributes of an office building that different
target groups findmore attractiveand suitable for livin@

To understand beer the main researclguestion 4subquestions have been formulated:

Sub _guestion 1What are the main target groups of people Real Estate focuses in when
planning a new housing project?

Subguestion 2 What are the main preferences dtiie identified target groups of peple
regardinghousing?

Subquestion 3 How much value ddifferent groups of people give to location and housing
environment (neighborhood)?

Sub _question 4What factors will promote dférent target groups ito moving into the
convertedbuilding?

1.3Researchobjectives
This research is conducted to understand the houaimdjhousing location preferences inside
urban areasn the Netherlandsto determine how buildings cabe adapied to the demand
of the housing market in order to decrease risk and increaseesscoftransformation of
office buildings into housing compounds.



1.4ResearcHimitations
The focu®f this research is oracant office buildings which fall into the categoryahdidate
for conversion into housing.

The research is executed withirstict time frame and therefore it is not possible to discuss
all elements that are important in the housing decision process and the housing policies of
the government.

Anotherpossiblelimitation is the size of the sampl&vhich is limited to thgossibé number
of respondents thatmight complete the questionnaire.

1.5Research approac
Housing choice decisions are complex and vary depending on thedifiese careerof
individualssuch aslabor career and family career. However not all attributes are equally
important from the perspective of the different target groups, certain attributes and
characteristics of the physical state of the building or location will give the potential tenant
sufficient utility sothey are more willing to occupy building.

Literature review will bemade in order to identify the target groups amhich realstate
companies focuses when planning a dwelling project, once target groups are defined
guestionnaire vill be madeusinga Stated Choice (S@pproachwhich is a qualitative choice
model used to measure the preferences of the respondents. By simulatingdéogsion
makingprocess via a survey, the sample group is codedtl@anodels areestimated using
Discrete Choice model (DOQNhdicating the importance of the attributes aadtribute levels.

Thevalue of thecoefficients oflocation and housing attributes can lsed as aupportive
tool for municipalities,investors, andreal estate professionalto optimize thedecision
making process used to convertvacant office buildingFurther, a case studyasmade to
validate the previous researdseeFigure ).
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1.6Research model
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Chapter 3: Stated Choice Experim
Chapter 4: Analysis and res

Figurel Roadmap by chapters

The process dhis resarch will consist out of fhasegpresented in chapters tree to fitbat
need to be accomplished. Tiséeps that will be followduring this process are

1. Literature review

This researclstartsby making a literature reviewf the current housingavailability, what is
the demand projected for future years and what is triggering that demarite research
continues describing theurrent vacant office spacéen the Netherlands along with a
description ofcase studies related to vacant offices and thessibility of conversion to
housing

How to measure the adaptive capacity of buildings into other possible functions during its life
cycle it is also an important point, a descriptiortled process of approving a transformation
project will be presentd in chapter2.

To further explore and understand the preference of different target grolifgsature review
was madeon looking towhat current target groups Reabtte is currenthfocusing o, type
of housing, and how is price related to location, accessibility and building characteristics.

Additionally, future trends that are expected in the housing marleee describecand how
these trendamight impact the housing choicd the different target groups.

2. Sated Choice experiment

A questionnairewas made usinga stated Choice (S€@xperiment. The SBelongs to the
conjoint analyses methods and is commonly used in multiple scientific fields e.g. marketing,
healthcare and economics. A stated choice experiment is used to measure the preferences of
the respondeats (Kanninen, 2007)By simulating the decisiemaking process via survey,
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the sample groups are investigated, indicating the importance of the attributes and levels.
These attributesvill be divided inwo main categoriedixed attributes andlexibleattributes.

3. Online surveys

Surveys will be made using the online surtayl of the Department of BuilEnvironment of
the University of Teaiology of Eindhoven, the BeEnqueteSysten2.2.

As a rule of thumb(McFadden, 1984) NP LJ2 arSpie Size\@hich yield less than thirty
responses per alternative produce estimators which cannot be analyzed reliably by
FA@YLII2GA 0 YSiKB20R kespongs peérKafaidatwve Spreferred.The
guestionnaire was distributed for dveekson social media such as Facebook and physically
promoted with flyers that were left in mailboxes trough the city of EindhovEhis data was
andyzed and categorizeidto defined targetgroupsusing SPSS.

4. Analyze data using Multinonal Logit(MNL)model.

On a stated choice experimetite MNL model is &&n usedto analyze the choice datenostly
because it is simple to use. It allows the modeler to estimate the probabilities of choices, by
including data of individal sets of choice alternativékanninen, 2007)

5. Supportive tool andCase Study

A supportive tool to define the target group utilities will be computed anchae study will
be made in order to include validation of the model.

6. Conclusions and recommendatie

Conclusions and recommendations will be made filhg the results of the elaborated
research mentioned.

1.7Expected results
The results of this research should give an indication of the most important factors and the
preferences of the different targejroups defined in this researci’he combination of these
factorsthat can beconsideredto correctly define the more suitable tget group willing to
live in aspecific building candidate to renovation in the urban areas.

This study might be valuable rfalevelopers, housing providers and municipalities in the
Netherlands interested in the rdevelopment of office buildings to identify the optimal
combination of attributes to generate a profitable dsustainable value proposition.

12
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2. LITERATURE REVIEW

This chapter will present an overview of the current housing demand and supply of The
Netherlands, how is the population expected to grow and what factors are contributing this
growth. Another interest point to analyze in this chapter is the current stdtéhe rental
market of offices in the Netherlands and how housing conversion is a sustainable way to
address the high vacancy in office buildings. In ¢hiapter,the AC method that determines

the Adaptive Capacity of buildingsesigned byGeraedts, Hermns & Van Rij2014)and the
Transformmeter, thatmeasures the potential for transforming vacant office buildings into
homesdesigned byGeraedts and Nicole de Vrijto (2004l be described. After this, this
chapter describes the success stories of the cities of Toronto and Hong Kong where
transformation of office buildings to housing took place in the 83sthe end of this chapter

the target groups classificatiamsed bymost real estate professionals are revealed.

2.1Housing demanah The Netherland
According to the CBS (Dutch Central Bureau of Statistics) the total number of inhabitants in
the Netherlands is forecasted to grow by just over 1 million to a total of 18liompeople
(+6%) in the period of 2037040 and the percentage of household growth is expected to be
around +9.2% in the same period, being the single person household the group with the
largest growth increasing from 2.9 million to 3.3 million by 202BS, 2017a)

Projections made by the CB®17a)ssume that the number of households will grow around
70,000 to 80,000 annually, excluding potential additional demand from refugees. By looking
at Figure 2the number of granted building permits reached 53,500 in 2015 and 28,700 by
August 2016. Comparedd the 70,000 new dwellings needed, this is by far not enough.

Building permits / constructions 2000 - 2016

m Rental dwellings Owner-occupier dwellings
120,000

100,000
80,000
60,000

40,000

20,000 I
0I|I|||

(= R e T o - T+ B I = |

o o O o O o O

Figure2 Building permits/construction of rental and owner occupier dwellings between 2000 and(C®&I%
2017a)
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In the present day, the Netherlands is already experiencing one consequence for the increase

in demand of owneoccupied houses. Excluding new constructions, the value of ewner
occupied houses was on average 6.7% higher in December 2016 than in Decefirlyehi20

is the most substantial price increase in 14.5 yg¢@BS, 2017@nd by the end of the first

semester of the year 2017, it was announced by the CBS that house prices were almost 8%
higher in May 2017 than it wasndMay 2016 (Dutch News, 2017ayhich not only means it
SEOSSRa (KS 2y0S yIYSR aY2NB &dzomadl yaAalt LN
tendency fora continuous increase on the value of owszarcupied houses. Thisgeodnews

for property owners but not really for first time buyers or people thinking on moving.

This is mainly caused Hye high demand of housing in the market that if it continues to raise,

the acquisitive power of people will decrease. Housing will bexmcreasingly unaffordable

as shortages become more acute, causing household sizes to increase as extended families
are forced to live under the one roof, having an impact on family life, creating issues
associated with intergenerational fairness, andisk of homelessneggiouse of Lords Library

, 2016)

ResearciCBS, Centraal Bureau voor de statistiek, 2017a; NVM, 2016; Savillsis2al$6)
predicting a shortage of dwellings; this will be most prominent in cities were the population
growth is largely concentrated; specially cities like Amsterdam, Rotterdam, The Hague and
Utrecht. Growth is also expected to be concentrated in NeBrabant, especially in larger
cities like Tilburg, Eindhoven, Den Bosch and Bf8daills, 2016)

Therefore,people who are thinking dbuying a house will have to delay their horoening

plans. It was also announced thatfrom&1y = da2 NI 3+ 3Sa8 OFlyy2i SEOS
2T OGKS LINRBPLISNIe@&¢> YSFEYAYy3 GKIFGO 06dz2SNER Ydzald K
with buyinga home and for renovation worfoutch News, 2017b)

This really hits first timdousingbuyers, specially people on their 20s, since it has been
announced that this group of people earn less than they did 10 years ago, going from 24,000
a year in 2004 to 23,000 by 2014. Although the figures date from 20&@4;BS says it has no
reason to think the overallipture changed in 2015 and 20{Butch News, 2017c¢)

Not only will firsttime buyers have to wait up to five years to buy a home, but they will have
to live in more expensive rental property while doing so, which will also eat into potential
savings, the CPB sdidutch News, 2017b)it means that first timebuyers have to devote a

high percentag®f their income to saving for a deposit and paying a mortgage. Alternatively,
those who cannot afford to buy a house are left to rent. But, due to supply shortages, renting
is often veryexpensiveAlso, there might be a risk of increase ing@nerational wealth
inequality. Homeowners see a rise in wealth and those unable to buy experience higher costs
of renting. Moreover, rising house prices increases the risk of rising interest rabésh
means that even with a small increase in interest rates, many homeowners who haves
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stretched themselves to meet the rising prices, would find mortgage payments taking up a
high percentage of their disposable income, increasing the risk of repossessi

2.2Population growth
On 1 January2017, the population in the Netherlands stood at almost 17.1 million, i.e. 110
thousand more than on 1 January 2016. Migration contributed most to the population
growth. Net migration (defined as immigration minus emtgm) was + 88,000. Natural
population growth (births minus deaths) was + 22,000.

230000

+111 000

Births Deaths lmmxgratlon Emigration

CH
149 000 .

Figure3 Graphic representatin of the population growth infie Netherland¢CBS, 2017c)

Immigrants might alsdnave different needs fohousing compare to the Dutcheople. A
survey made by Regioplan 2005 shows that the housing requirements and housing experience
of expats is not only determined by their household composition and job, but above all by
their culturd background and length of stgdBoelens, 2009)

Basically, population growth is being fuelled by immigration, knowing this, municipalities
should add especial attention to immigrant groups needs to better integrate thesctery.

2.3Immigration
On 31 December 2015, there were 855 thousand migrants in the Netherlands from other EU
countries or candidate countries. This is 40 thousand up from two years previously, as
reported by Statistics Netherlands (CBS) in the Migrationitor (CBS, 2017c)

The high net immigration is partly due to the growing inflow of asylum seekers. Asylum
seekers with a residence permit and those who have lived in refugee centres for at least six
months are allowed toegister as immigrants. In 2015 the population in the Netherlands grew
by approximately 21 thousand Syrians, 3 thousand Eritreans and more than 2 thousand
Ethiopians. With a net migration of 9 thousand, the inflow of Polish immigrants was also
substantial though below the level of 2014. India also occurs on the top five list of largest
contributors to net migration. In recent years, the number of labor migrants from India has
been relatively high.
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Figure4 Top five countries with highest net migration, 2qCBS, 2017c¢)

Most Syrians who have recently registered as immigrants in the Netherlands are young: nearly
40 percent are under the age of 18, versus only 17 percent arotvey groups of foreign
immigrants.

2.4Expats
Expats are also internationals that come to the Netherlands but the people that fall in this
category meets the following criteria:

1. An expat was born and raised in another country

2. An expat usually eas morethan a regular employee;

3. An expatriate working for an international company

4. An expat is highly qualified

5. An expat does not intend to settle permanently in the Netherlgnds
6. An expat identifies hardly with Dutch values

While expatriates in the currerdefinitions come to the Netherlands to work, also students,
family migrants and people with other or unregistered designs can be an expat. Only asylum
migrants, au pairs and trainees are excluded from the definition. Asylum migrants can indeed
be highly galified, but have come up with a clearly different intention to the Netherlands.
This also applies in principle for family migrants. But many partners of expats that come to
the Nethelands will aspire to a career.

Figure 5represents the percentage of pats living in different municipalities of The
Netherlands, it clearly can be seen that the region of Randstad has a bigger percentage of
expats, this might be cauddy the great amount of international companies based on this
area.
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Percentage in het buitenland geboren werknemers met een hoog loon
ten opzichte van het aantal werknemers

tot 0,25 procent

0,25 tot 0.5 procent

0,5 tot 0,75 procent

0,75 tot 1,05 procent
I meer dan 1,05 procent

Figue 5 Percentage of expats irn& Netherland$CBS, 2017c)

According toa research made in 2016 by theelbsite Internations.ord2017) the housing
availabilityfrom the perspective of xpats inseveral countries was listed on a top 10 and
bottom 10 countries, where The Netherlands obtained thé" Jface in the bottom 10
availability of housing list. being this way named by the website as the country with less
housing availability.Meaning that in The Netherland&nding affordable housing for
internationals is a hard tasknd most immigrants and eats are renting or buying what they
can find instead of suiting their full needs.

Since population growth in The Netherlands is being fueled by immigrants, is important to
know their characteristics, where do they come from, what are their cultural characteristics
to better understand these groups needs and better integrate them to Dstuciety and
guide them so they can they contribute to a better development of communities.

2.5Vacant office buildings
Inthe Netherlands, a big amount of office buildings are vacant. The office stock in use is fairly
stable and there is no demand for exon(NVM Bussiness, 201 New buildings are mainly
built to replace the old stock. This construction of new real estate leads to oversupply and old
buildings become vacant. As can be sedfigure 6 since 2006 office take up had a significant
decrease and by 2015 in some regions in the west of the Netherlands started to recover while
in the central, south and east Netherlands is still in decline, this had leads to great amount of
office buildings beoming vacant in the countiiBak, 2016)
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TAKE-UP OF OFFICE SPACE BY REGION
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Figure6 Takeup office space by region ilmd Netherlands between 2006 and August 2(B&k, 2016)

The last Office Market repodf the NVM(2017)reveals that approximately 7.75 million m?

of office space were available for rent or sale at yead 2016, that is 15.9% of total afé

stock in the NetherlandsMost of these vacant office buildisgare located in the centers of
cities. They are well located, accessible and close to all sort of amemiti€éoterdijk for
example, a western district of Amsterdam, over 20% of the offices is vacant. In the wake of
recent crises, a new approach to tesstate and new ideas for use are needed to face this
reality headon.

According to theNVM Business as of March 201 7ne offices were sold out and let out but

also vacancy levels dropped for the second year in a row, although a better desuppty

ratio was sensed most strongly in the Randstad area, rents did not change quite significantly
in the Netherland§NVM Bussiness, 2017)

Average rents drop in The Hague, maintaining the trend of previous years. A modest decline
was also experienced by the city of Rotterda®ne of the fewexceptions in general
presenteditself in Amsterdam where rentdid go up in districts like theity centre and the

South Axis (+ 5% and 10% respectiv@l}yM Bussiness, 2017)

Figure 7shows the continuous decline of rent price of office space in most of the regions

Dutch municipalities now aim at making most use of the land space already available in
cities to house more people. More and more buildings from the 70s and 80s are now
transformed into apartments. In Utrecht apartments have also been built on top of the newly
opened central station and are currently highlyngended.
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AVERAGE RENTS OF OFFICE SPACE BY REGION Source: NVM
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Figure7 Average rent of office space by regid®tvVM Bussiness, 2017)

2.6 Sustainability

In order to deal with vacant office buildings, property owners have several postialegies:
renovate or adapt to new market segments, though smaller renovations are performed every
5 years at some point the building will require a mayor adaptafMfilkinson & Remoy ,
2011) Although in a market with higliacancy levels the risk is high since the benefits of
adaptation will be less than the intervention cost. Demolition and new building creates
possibilities of a good fit with current and mmikle future needs, although some
disadvantage arethat redevelopnent takestime and there is income delagnd if the
building is in technically good state, redevelopment is a waste of resources. Conversion is
another strategy to deal with vacant buildings which sustains a beneficial and durable use of
the location andthe building, implies less income disruption than redevelopment and can
have high social and financial benefigemoy, 2010)

Conversion of existing office buildings is a sustainable way of addressing vacancy. Buildings
that can be reused do not have negative effect on the environmental impact. They do not
have to be demolished and the old building materials do not have to be decomposed, burned
down or stored under soil. Conversion of the building is also preferred oveoli@n and
new-build because it directly saves the use of raw materials and indirectly helps the
environment by saving energy and reducing the discharge of carbon difRefegy & van

der Voordt, 2006)

In total, the built envionment contributes 40% to global greenhouse gas (GHG). Adaptive
reuse is an intrinsically sustainable option, which reduces the amount of waste going to
landfill, and focuses development in the existing built environment, thereby reducing land
take for nev buildings and infrastructure. Furthermqrevith population growth and
increasing rates ofirbanization reusing existing buildings is pragmatic and allows a faster
build time compared to demolition and new buil@ullen, 2007)
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The Dutch Governmenggveralcompanies and branches of the construction industry started

a publicprivate initiative in 2012 to promote and accelerate sustainable building in the
Netherlands with the project called: a method to determine the AdaptiapaCity of
BuildingsThe adaptive capacity of a building includes all characteristics that enable it to keep
its functionality during the technical life cycle in a sustainable and economic profitable way
withstanding changing requirements and circumstancédith the applicatn of
transformation, the building is reused, gets a second life. This is commonly cited as the most
important aspect of sustainability regarding transformation. Unfortunately, not in all cases it
is possible to maintain the entire existing building. Reasior this can be: poor condition of

the existing building and the (new) requirements of the Building De®a&am, 2014)

Of course, the offices could also be knocked down and housing could be built on the land that
is freed up. This approach has the advantage that living requirements can be optimally
satisfied. Nonethelesgonversioncan address the issue of durability. €geneal changes to

the architectural structure are prevented and the need for a unique home and environment
is addressed. Historical buildings can also be preservedtyersion Other advantages are

that construction can begin immediately and there isslédgss of rental income. Finally,
conversioncan have a positiveffect on the surrounding are@Geraedts & van der Voordt,
2004)

2.70ffice building transformation to housing
According to expert¢Kauko, 2006)the shortage of housing locations clearly is a recurring
issue in the Netherlands and to have a modern dwelling and sufficient space in the
surroundings is what the consumers are most concern about.

In aresearchmade byKauko(2006)some attributes have been identified and assumed to
have positive or negative impact on residential area attractiveness. For example, the level of
public transport system, the availability of all kinds of public and feigarvices, the sense

of belonging to the community are attributes assumed to have a positive impact on residential
attractiveness. Meanwhile distance to work and services, high density places and externalities
caused by social disturbances, such as barkiogs or risk of being robed, have a negative
impact on the residential area a#ictiveness. According auko(2006)Some attributes have

more weight than other, for example, for Dutch people living in cities, intddee city and
neighborhood plays a big role when choosing for housing alternatives. Meanwhile, research
NE@SIfa GKFEG Ay GKS addzodz2Nbaz FOOSaarAoAtAbe 2z
choice, as people can travel across the region, thellédwns put a greater importance in other
attributes.

At present, a large number of office buildings are vacant. The high numbers can be explained

08 NILAR SO2y2YAO [3ASAy3a:r GKS SO02y2YA0O NBOS:
plays a signifiaa role. During a period of high demand for new office premises coupled with

limited availability, many newulding projects are initiatedBecause a considerable length

of time is required for development and construction, the demand can drop considerably in
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the intervening period due to conjunctional factors. As a result, the new premises may have
no tenants upon completiofGeraedts & de Vrij, 2004)

Over time as the economy recovers in the country after the most recent economic recession,
many of these buildings are being renovated for other purposes, such as: renovation of office
spaces, redevelopmermtf land and lousing projects.

But the conversion of a building is a risky busint#$ise demand dthe market is not satisfied,
households have diverse housing, transport and consumption needs and housing choices may
vary with changes of the household compasitand socieeconomic factorgBuzar, Ogden,

& Hall, 2005)

In comparison to 60 years ago, it can be said that the housing floor space demand has
doubled, having most of the early pestar dwellings around 50 and 70 squareters and
nowadays the minimum floor space of 90 to 100 square meters is already been used and
required for new state(Weerdt, 2011) But also, the number of persons per household
changed, in 1950 the normal household congisba average 3.93 persons, but nowadays the
average composition decreased to 2.22 personsl @redictions of the CBS shotvat
household composition will decrease to 2.09 persons by the year @DBS, Centraal Bureau
voor de statisiek, 2017a) This will have a big effect on both renovation and new estate.
Another aspect which is changing rapidly today is the importance of sustainable buildings,
energy efficient and energy saving.

More and more people between their twenties atfdrties prefer a job career over a standard
family life, and in the future the need for single family dwellings such as apartments will
increase(Watson, 2009)Additionally, people will move from the countryside toward urban
areas, specially to the four main provinces: Nobtolland, ZuieHolland, Utrecht, and
Flevoland. Predictions shows that for these four provinces the population will grow with 8 to
24 percent, as a result of the growing population the need for housing will also(8sellen

& Hilbers, 2011)

Usually, building characteristics do not make conversion impossible, but can influence the
financial feasibility substaraily (Remoy, 2010)Iin the Netherlands, most vacant buildings
were built between 1980 and 1995; since these buildings are not cultisadrical or have
symbolic value the main driver for conversion is the future valud@efiocation.

The appraised market value of office buildings is normally based on the potential rental
income. Although structurally vacant office buildings generate no income and have no
perspective of future tenancy, appraisal of structurally vacantceffpuildings is in most
literature based on potential tenancy of the property using either the cap rate or discounted
cash flow method¢Weerdt, 2011)

Conversion into housing is a way of adapting and reusing vacant offitginigsi While

adaptation and renovation of outdated offices can prove to be a successful real estate

strategy, conversions into housing still take place only on a small scale. Some of the reasons
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are uncertainty of financial feasibility and little knowtgzglabout the opportunities rad risk
of building conversionRemoy, 2010)

Moreover, there is a shortage of suitable building locations within the urban network, and
the opportunity exists to bring residents back to ardemn which they have disappeared,
and so improve inhabitabilitfGeraedts & de Vrij, 2004)

The transformation of empty office buildings into homes is only feasible when these homes
fulfill a need. The supply must match tldemand, with regard to location and the living
environment, building characteristics and the individual homes. The type of home, size, an
attractive and safe environment and a payable price arpartant for every target group
(Geraedts & van der Voordt, 2004)

OnAppendix Ja list ofthe mostcommoncharacteristics and significant points from demand
perspective are listed.

The past years, the need for transformation projects haobexgreater in The Netherlands
(Remoy & Van der Voordt , 2014g@cause of the widespread availability of offices and the
shortage of housing. It Basier to persuade investors to sell offices and the political will to
cooperate with transformation projeés has increased.

Moreover, some buildings regulations have changed. For example, nowadays outdoor areas
are no longer compulsory, this makes the division of office space simpler but might not meet
the requirements of potential renters.

In order toconvert an office building into a housing project, municipalities, investors and real
estate professionals need to tseire of the risk and opportunities the project might face. In
response,Remoy & Van der Voord{2014)developed a table for opportunities and risk of
converting office buildings into housing based on a cuzs®e study of 15 buildings in the
Netherlands which were converted from offices to housing between 1998 and 2011. The
findings show that various legdinancial, technical, functional and architectonic issues define
the opportunities and risks of building conversions. These insights can be used to support
decision making on how to deal with vacant office buildings.

Moreover, in another study Remoy l@borating with Geraedts, Hermans & Van RiA14)

develop a method to determine the Adaptive Capacity of Buildings (AC method). In the AC
method, a value is given for each assessment aspect of the spatial/functional flexibility
characteristics and the constructional/technical flexibility (See tablesn@ 3). In this
research, the indicators with associated values for assessing the adaptive capacity for owners
will be shown. There are four possible values: 1=Bad, 2=Business As Usual (BAU), 3=Better,
4=Good.
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Tablel Opportunitiesand risks in office building conversion to hougRgmoy & Van der Voordt ,

2014)

Opportunities and risks in office building conversion to housing defined by the-casssanalysit

by Remoy & Van der Voord2014)

OPPORTUNITIES RISKS
Legal New function fits zoning plan. Zoning law: Impossible to meet municig
Conversion preferred b requirements, zoning lavgity policy.
neighbours. Building code: Impossible to me
Measures fit with building cod requirements e.g. regarding noisevel
requirements. and fire precautions, the municipality
unwilling to cooperate.
Monumental act. The monumental staty
does not allow adaptations that arn
required to match future usemeeds.
Financial Low purchasing price. Development costs: slow handling
Preselling implies lower financi procedures (loss of income, hig
costs. interests).
Commercial activities in plinth. Vacancy: failing incomes from exploitati
or sale of theapartments.
Owner not willing to sell for a reasonab
price due to high book value.
Technical Reuse of large part of existir Incorrect or incomplete building structur
building, e.g. facade an assessment.
construction. Poor state of the mair
Strong floors, possible to ad structure/foundation (rotten concrete o
extra weight. wood, corroded steel).
Strong foundation, vertica Insufficient shafts available; constructid
extension possible. allows no extra sh#d being made.
Insufficient thermal and acousti
insulation in the floors and facades.
Insufficient daylight for housing.
Functional Sufficient parking space. Present grid does not fit with
Existing floor plan easil measurements  required for  ney
adapted. purposes, resulting in waste of space
9 EG NI -2 &GINS T & LJI costly adaptations of the technici
available in new developments structure.
Private outdoor space impossible.
Culturat Historical value, stron The appearance of the building does n
Historic architectural appearance. fit with the required appearance of th
Positive impact on surroundin new function.
area.
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the Adaptive Capacity method is a first important step in the development of instruments to

formulate adaptive demandsf the marketand to assess adaptigipplies Qffice buildings).

Table2 Assessment of spatial/functional flexibility

Spatial /Functional Flexibility

Indicator ‘

Division support-infill

To which degree deals the design of
building with the division between
support (components with longer life
cycle) and infill (components with shori
life cycle; easy to demount or replace)’

Assessmentalue

in % of infill
1.10%
2.1030%
3.3050%
4. >50%

Notes

The moreconstruction
components belong to the
infill domain, the more
easily a building can be
rearranged.

Shape of the layout
How is the shape of the layout?

1. Circular or Irregular

2.-

3. Shallow and oblong, and or
irregular

4. Equilateral and/ oregular

The more the layout of a
building is equilateral and
regular, the more easily a
building can be rearranged.

Building entrance and location of
elevators, stairs, cores

To what extend a centralized and/or
decentralized building entrance, cores,
stairs, elevators, has been
implemented.

1. Decentralized and separated
building entrance and core.

2. Decentralized and combined
entrance and core.

3. Building divided in diffent
wings, each with a centralized
and combined entrance and corg
4. Building with one centralized
entrance, divided in different
wings, each with a centralized
and combined entrance and corg

The more a building
entrance system can be
used for a more
independent use, the more
easily a building can be
rearranged.

Location

Is the location of the building capable t
support housing/living functions and
other functions?

1. Not capable

2. capable

3. Capable for living and other
function (care or shops)

4. Capable for living and other 2
functions (Care and shops)

The more a location around
a building supports housing
and more functions, the
more easily a building can
be rearranged or
transformed.

Building

Is the building capable to support
housing /living functions and other
functions?

1. Not capable

2. capable

3. Capable for living and other
function (care or shops)

4. Capable for living and other 2
functions (Care and shops)

The more a building
suppots housing and more
functions, the more easily a
building can be rearranged
or transformed.
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Table3 Assessment of cetruction/technical flexibility

Indicator
Measurement System
Has positioning and
measurement conventions for

construction components been
used, for the implementation of

project independent,
demountable and replaceable
components?

Construction/Technical Flexibility
Assessment value ‘

in % of implementation
1. Not implemented

2. <50 %

3. 5090%

4. > 90%

Notes

The more project
independent, demountable
and replaceable construction
components has been
implemented, the more
easily a building can be
rearranged and transformed
to other function.

Replaceable inner walls

To what extend are inner walls

easly replaceable?

1. Inner walls are not replaceable
without radical/expensive constructior
interventions.

2.-Inner walls are not replaceable, bl
good destructible.

3. Inner walls are replaceable by
dismantle them, and rebuild them in
another location.

4. Inner walls are easily replaceable
(System walls)

The more inner walls are
easily to be replaced, the
more easily a building can bé
rearranged and transformed
to other function.

Measurement grid
What is the size of the
measurement grid?

1.>3.80m

2. Between 2.40 and 3.60m
3. Between 1.20 mand 2.4 m
4,<1.20m

The smallest the size of the
measurement grid the more
easily a building can be
rearranged or transformed.
Horizontal grid based on
1.80m gives great
opportunities for layout for
living/care and large
common rooms as well.

Dismountable facade
to what extend can facade
components be dismantled?

1. Facade components are not or
hardly dismountable and have to be
fully demolished and removed (<20%
2. A small part of the facade
components is dismountable (betwee
20% and 50%)

3. A small part of the fagade
components is dismountable (betwee
50% and 90%)

4. Most facade components are easil
dismountable. (> 90%)

The more facade
components are easily
dismountable the more easil
a building can be rearranged
or transformed.

Selfsupporting facade

To what extend is the building
facadeself-supporting (load
bearingP

1. The complete facade is part of the
load beamg structure of the building
2. A mayor part of the facade is part ¢
the load bearing structure of the
building (>50%)

3. A small part of the facade is part 0
the load bearing structure of the
building (<25%)

4. The facade is fully sedfipporting
andis no part of the load bearing
structure of the building.

The more a facade is self
supporting and is not taking
part of the load bearing
structure of the building, the
more easily a building can bg
rearranged and transformed,
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Transformmeter

Geraedts and Nicole de Vrijto (2004) also develaoieeee different evaluation instrumers,

OF f £ SR mydSNISguEEEANIFeasibility model an@hecklist (which will be fully
explained in this chaptermpeasurethe potential for transforming vacs office buildings into
homes based on ltase studies in The NetherlandBhese evaluation instrument are
incorporated in a series of steps used when the initiative for a transformation project from
vacant offices to housing appears.

1. QuickScan

Is ued to make a rapid assessment of the transformation potential of an office building, if the
quick scan does no lead to a veto, the office building can be investigated further

2. Determining the target group

Based on the location, structural features dietbuilding and the asking price, the target
occupancy groups can be determined

3. Feasibility Model

Provides a picture of the financial feasibility of a transformation project. If it provides a
positive outlook, the office building can be investigated further, but if it provides a negative
outlook then another target group can be explored. Going bacthédetermining target
group stage.

4. Checklist

Compiles risk inventoryncluding possible solutions for frequently occurring problems. If
positive then the building can be further investigated; if negative then the building is not
suitable br transformation into housing (Seappendix3).

5. Further development plans

At this stage, the checklist is used to find solnfido possible stumbling block&n example
of this will be shown in chapter.8 Case study.

Figure 8shows how the three evaluationinstruments Quickscan, Feasibility models, and
Checklisareincorporatedin the process of approving a transformation projatten market
supply of office buildings is taken as a starting point
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Other use or

Office Building demolition of building
. Veto Office building
1. Quick Scan e rejected
Other
‘ No Veto Target Group T
Decide Target Group A/ Project not Risks not
* Feasible Acceptable
2. Feasibility Models [ P 3. Checklist

Further devel t |
urther developmen

plans

Figure8 Implementation of three newstruments to transform officelildings(Geraedts & de Vrij, 2004)

Quickscan

The Quckscan is used to make a quiaksessment of the transformation potential of an
office building and a veto criteria is used. If the building receives a veto it cannot be
O2yaARSNBR T dzNIrdcSvid vety, tRe ahafyst dat keBpavBhahg Pracess of
analysis of feasibiljtfor transformation.

The Quick&n is made up of five criterlsted and described below.
1. Internal veto criteria

This veto criteria is determined by specific requirements regarding location and the building
itself set out by the organization interested in the transformation project.

2. Availability of enthusiastic developer
There must be an enthusiastic developer whadiéves and supports the project.
3. HousingSuitability of the office building and its location.

The building mustulfil the requirements of tle current building regulations found in the
Building decree, and municipal building rules. Some examplesiaienum height between
floors. If the office building is located in remote industrial areas, future development of the
area should be investigated. If there exists a future development plan for the area that is
suitable for living, this can become an adtage sincehe asking price will be lower.

4. Check willingness of the investor to sell the office building

An attempt should be made to persuade the investor to sell. If the investor is not willing to
sell the office building, then there is no point in @ping further plans.
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5. If necessary, Check feasibility to change zoning plan

An agreement should be reached with the city council as to which areas are to be considered
for transformation, if the city council is not willing to change the zoning plam there is no
point in developing further plans.

Feasibility scan using gradual criteria

Feasibility of transformation can be studied in greater detail Geraedts & van der Voordt
(2007) extended the Quick scan by creating a feasibility scan wlhieee feasibility of

GNI YaF2N¥YIGAz2y OFy 06S aGdZRASR Ay 3ANBFGSNI RS
criteria, that express the transformation potential of the building in question in teoha

numerical score.

The results of the feasibility scan can be used to ¢aeua transformatiorpotential score

for the building in question, on the basis of whitle building can be assigned ¢me of five

GNI yAT2NXYEFGA2y Of [1ata SaF 2 NI yiMNd W T F WP MickARlREt 6
0 NJ y a F 2 N tahles shgWahgthis criteria are shown in Appendix 2.

Financial Feasibility model

Financial feasibility depends on several factors, suchcest degree of rebuild needed,
income after theproject is finish and level of maintenance. If the project is not financially
feasible, further plans of development must stop.

The costs are determined using index numbfersthe total investment cost determined by
the developing agencies.

(Geraedts & de Vrij, 2004Jeveloped an Index cbsanalysis based on 11 completed
transformation projects, where the acquisition costs are dependent on the asking price of the
offices and income is determined based on the target occupanoup.

Tabled gives the estimated ranges of feasible yields and investments for various target groups
and types of accommodation, per dwelling unit, per m2 useful floor area (UFA) and per m2
gross floor area (GFA). An appropriate range of the ratidFA to GFA is also given. This is
taken as 1.3; 1.55 in all cases, since experience has shown that higher values of this ratio
make it more difficult to achieve finarad feasibility for the project. This data is yet not
updated, therefore is used only as estimate for now.
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Table4 Feasibility yields and feasibility investments

. Feasible Feasible Feasible
Dwelling type Monthly investment | investment GFA IIUFA investment
and occupant rent . 2 ratio

per unit | per m“ UFA per m2 GFA
Student's room 160 - 220 30,000 - 930 - 1,230 [1.3-1.55 650 - 850
45,000
Studio 220 - 320 45,000 - 1,230 - 1,830(1.3 - 1.55 850 - 1,300
65,000
2 - 3-room unit for |550 - 750 110,000 - 1,620 - 1,940(1.3 - 1.55 1,100 - 1,450
young couple 150,000
4-room unit for 750 - 1000 |150,000 - 1,620 - 2,150(1.3 - 1.55 1,100 - 1,600
young couple 200,000
3-room unit for 400 75.000 790 - 1,010 [1.3-1.55 500 - 800
senior citizens
4 - 5-room unit for |550 - 1,100 |110,000 - 1,100 - 2,150(1.3 - 1.55 700 - 1,600
senior citizens 220,000

The number of homes is determined by architects and rental prices are calcldptédte
developer or building owneladditional revenue can be generated if commercial amenities
are provided. Based on the cost and projected income, development calculations can be
worked out. Using the feasibility model and new target group decisi@king model,
projections can be made.

Once the building cost and income are g it is now possible to telf ia project is
economically or financially viable. The Feasibility Model include financial ratios that indicate
the rental price at which investment costs are recoverable.

Checklist

The checklist was made @eraedts & de Vr{2004)based on literature research, and case
studies, where specific characteristics of a transformation project are taken into account.

This checklistan be found in Appendixaéhdincludes most common problenasd works as
an aid when making an inventory of possible risks during the development of transformation

Projects. It iorganized by Locationuidding characteristics subdivided into legal, romic,
technical and functional elements.

Examplelocation level noise

Problem: Noise levels too high at the facade. The level should be 60dB for offices and 50dB
for homes (noise nuisance law).

Advice: Many innecity locations are situated next to ads, railways and rudown industrial
areas. When transforming these areas for housing, much more stringent requirements are
set out, which usually means that measures will need to be taken. The preferred noise level

30



for housing is 50dB at the facade, miremptions are possible for higher levels near roads
and railways. If these exemptions are granted, extra measures are always necessary to restrict
the noise level inside the home. This can be achieved by taking steps in the home itself, but
also by erechg noise screens at the sour(@eraedts & de Vrij, 2004)

2.8Successfulase studis
Toronto

One example, that resembles the problem of vacant buildings the Netherlands is suffering, is
the city of Toronto. Before 1990 the city center of Toromtas characterized as office
districts with very little housing in the area, but after the eoamic re@ssion occurring in the
early 1990sthese office budings started to have higkacancy rates and dramatic rent
reductions(Remoy & Van der Voordt , 2014 overcome thisn the city of Toronto the local
government played a key role in redevelopments whercahverted the vacanbffice
buildings into housing@nd added 9000 dwellings to the downtown aredhe drivers of
conversion in Toronto included demographics and hiwasg composition with changing
attitudes and housing demand, causing city centre dwelling to gain popularity. Another factor
of conversion was the return in housing was estimated to be 90% higher than for commercial
property (Barlow & Gann 1993 in Remowén der Voordt, 2014). The Five major triggers
and obstacles of conversion were found to be physical aspects, location, financial/economic,
legal aspects, and the changing real estate market with growing gap between demand and
supply.By the year 2000 theffice vacancy had fallen back to normal rates and the most
suitable buildings had been converted into housing. Resulting in a successful strategy for inner
city redevelopmen{Remoy & Van der Voordt , 2014)

HongKong

Anather case of success is Hong Kong where there was a high demand for housing, but its
dense structure offered little space for new developments, and changes in the urban city
occur as adaptive reuse, demolition and new construction. With new construction
contributing only 2% per year to the building stock, it would take Hong Kong up to 100 years
for energy efficient strategies of new building construction to contribute to reduce energy
use and greenhouse gas emissions according to the targets of the Hogggeernment.
Sustainability is the main driver for building adaptation and conversion. Upgrading the
existing building stock to improve sustainability and reduce €lssions, Bnce, adapve

reuse was usetb reach the goal§Remoy & Van der Voordt , 2014)

Today the Dutch real estate is facing the same problems as HongaKarigrontg obsolete
office buildings, sustainability aims and a tight housing market are the most important
conversion drivers and conversion tfugtural vacant office into housing could contribute to
increase and broaden the housing supply and at the same time create possible néw use
obsolete office buildings.
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2.9Target groups
To determine whether an unoccupied office building is suitable for transformation to
residential accommodation for one or more target groups. First of all, target groups must be
defined. Each of these target groups mighave specific living requirementsSirce sudies
reveal that large singléamily housing tend to be preferred most gmilies with children,
while young adults and seniors tend to prefer smaller homes and meecessible multmodal
locations.

Geraedts &le Vrij (2004)and McCarthy1976)definesome target groups interested in inner
city transformation projects defined by their life cycle stage. In this research, will be focused
in the following groups.

Nest leaver

Young people above 18 years old who are leaving their homes for the first tinnetby
themselves. Can be classifietion

9 Starters, young single students. dw income singles, looking for shared
accommodation in urban environments with plenty of amenities.

1 Starters semiindependentstudents.Household headed by single adytung, low
income singles looking fandependent accommaodation.

Young Professioria

t S2LX S Wdzad SYydSNAyYy3I GKS 1 02dz2NJ F2NOSd® ¢KSe@
work their way up to the property ladder as their family, income and needs grow. Can be
classifiednto:

1 Young single head, no childreHousehold headed by gie adult, young
professionalslooking for accommodation in urban or suburban environmemtsler
46 years old, no members under 18 years old.

1 Youngtwo incomes Young couples with two incometooking for accommodation in
urban or suburban environments.

Parents with children
People with growing families looking to upsize their homes. Can be classified into:

1 Young couple with childre Household headed by a couple, under 46 years old, at
least one other member under 18 years old.

1 Older couple, with clhdren. Household headed by married couple, one of the
members above 46 years old, at least one other member under 18 years old.
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Empty Nester

This group is usually looking to downsize their homes since their children have grown up and
left home.

1 Oldercouple, no children. Household headed by married couple, one of the members
above 46 years old. No other member under 18 years old.

1 Older single head, no children. Household headed by single person (man or woman)
above 46years old. No other member undeBJears old.

1 Seniorcitizens 55+; low modal incomeaf8 dwelling environment, close to daily
amenities and public transport.

1 Senior ciizens 55+; above modal incomaf&dwelling environment, big space, close
to daily amenities and accessible by car.

Nowadays, preferences of target groups hatharmged, for example, young peopleho are
people bornin the late 80s and 90s, known to be technology savvy, are more inclined towards
energyefficient homes that can save them money in heating and cooling césid they are
willing to trade size for high quality homes. Open floor plans, with kitchens that open into the
living room and a large outdoor living space. Some may not want dedicated spaces, like a
formal dining roomYoung professionaisant the flexbility to turn a diningoom into a study,

or vice versgTakahashi, 2015)

An article from the New Jersey Business Maga@0d6)a ¢ I 1 Sa (G KIF G aaAiffSyy
square footage in their apartments, particularly if there is a good balance of living and working
space like a den or office, but expect higi®y R | YSYAUGA S & D¢

This research will be uddgo analyse if this statement sb applies for young people of the
Netherlands, to see if they are willing to trade space for amenities ssdbcation and
apartment buildings that includeetrofit lobbies, communal roomsbuild fitness facilities
communal green areas etc.

Internationals, new potential target

Expats is one target group in which some real estaentgare starting to look after.ery
few information can be found about the housing preferences of this gr@leroen &
Verkooijen, 2015)Snellen & Hilbers, 201Knowing that they only will be renting in the
Netherlands for a short period of timexBatst NBy QG  Lbbthefed aboaf payil ®o
much rent forthe apartments they moved into.

By knowing thedrget groups and their preferencegntal or selling price and an idealized
layout are drawn up for these target groups. The target groups are coupled with idealized
layouts, which are based on specific living requirements. The number of héones
transdormed buildings determined in this way, as are the total rent and/or sales income. This
calculation only includes income from housing. Additional revenue can be generated, for
example, with the provision of commercial amenities.
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3. DISCRETE CHOICE EXPERIME

In order to adaptvacant office buildings for housing, different studies have to be made, for
example permits regarding the Dutch Building Decree and marketing studies analyzing the
surrounding areas as well as the potential tenant neddiés chaptemtroduces the reseh
method Discrete Choice Experiment (D@Eed to measure the preferences of potential
tenantsand its application within this research.

When the consumer first becomes aware of a need and/or a problem to be solved, then
continues tosearch for information in which he or she learns about products that can satisfy
the need or solve the problem. When the consumer becomes sufficiently informed, the
consumer is then able to evaluate and compare alternatives and forms a decision rlitg (Uti
function) which involves valuating and trading off product attributes that matter in the
decision. Given a set of attributes each product alternative possesses, thenoeindevelops

a preference ordering of products, and depending upon constrairtoonsiderationgnakes

a decision about which alternative to purchase or not purchase at all.

3.1Stated Choic&xperiment

Two types of choice data have emerged as the primary sources of choice response. These are
known as revealed preference (RP) and statexfgrence (SP) or stated choice (SC) data. RP
data refer to situations where the choice is made in real market situations; in contrast SP data
refer to situations where a choice is made by considering hypothetical situétensher

Rose, & Greene, 2015)

SC data are especially useful when considering the choice among existing and new
alternatives of products and services to reveal their preferences and hence values(utilities) by
their choice.

Unlike most survey data, whengformation on both the dependent and explanatory variables

is captured directly from respondents, SC data is unique in that typically only the choice
response varialel is provided by the respondeftiensher, Rose, & Greene, 200bprovides
subjects wih different alternatives simultaneously and simply asks them to identify the most
preferred option in each choice set.

The primary variables of interest, consisting of attributes and their associated levels, are
designed in advance and presented to thependent in the form of competing alternatives
in SC studies.

When conducting a statedhoice experiment, in order to evaluate the utility of several
attributes, the following stepshown inFigure Sare performed
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Stage 1 Problem refinement <

v

Stage 2 Stimuli refinement

» Alternative identification

« Attribute identification

» Attribute level identification

v

Stage 3 Experimental design consideration

* Type of design
» Model specification (additive vs interactions) +

» Reducing experiment size

v

Stage 4 Generate experimental design

Stage 5 Allocate attribulesto design columns
» Main effects vs interactions

Stage 6 Generate :mice sets

Stage 7 Randomizethoice sets

Stage 8 Construct su:ey instrument

Figure9 Expenmental design procegsiensher, Rose, & Greene, 2015)

3.2Problem Refinement. Housing choice
¢CKS FANRG adr3asS Ay |y lylteadQa 22daNySe G2l
their understanding of the problerbeing studied. The analyst begins by asking the question
G2 Ké Aa GKA&a NBASINOK o6SAy3a dzyRSNII {1 SyKeg . @&
GKS ljdzSadAz2ya (GKFG aySSRé¢ G2 o0S | alSsRhatyl & o685
can be avoidedHensher, Rose, & Greene, 2015)
The aim of this Discrete Choice Experiment is understanding the preferences of future
tenants regarding possible housingits realized by transforming vacant office buildings.

3.3Stimuli refinerent
This stage is divided in 2 sections

The first sectiorof the stimuli refinement consists in defining the universal but finite list of
alternatives available to decision makers. For this study literature review has been done
identifying the different housing options in the market available in tlethrlandsthrough
websites such as government.nl/topics/housing, funda.com, pararious.com and
directwonen.nl.

In thissection,we are able to find, townhouses, apartment houses, sdatachedhouses
and singlefamily house, with different sizes, prices (rentaketl), and characteristics.
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Apartment Townhouse Semi-detached home Single Family House

Figurel0 Example of different types ofaelling most commonly found irh& Netherlands

Thesecond sectionnvolves the culling of alternatives from the likieaving the ones that

apply better to office building conversio@ne way of reducing the alternatives is to exigu
GAYAAIAYAFAOLIYGE FEGOGSNYFGAGPSar adzOK |ax aiy3
places etc. since some of these alternaticasnot be applied to office building conversion.

The problem here is that the analyst is required to make the somewhat subjective decision as

to what alternatives are to be considered insignificant and therefore removed from the study.

There are several aatbutes that remain constant through the entire questionnair€hisis

what iscalled scenario.

When making an investment for the dwelling market, interest groups (investors, real estate
professionals, corporations etc.) need to define the purpose efdWwelling to build. Will the
dwelling be sold or rented? if rented will it be recdntrolled or nonrent controlled? Where

is the development going to occur? and what type of dwelling is going to be develop?

For the purposes of this research, the feliag alternatves marked iryellow in Table5
Market attributeswill be chosen to set up the scenario.

Table5 Market attributes

1. Market Rental market Housing units available for rent
Buyer's Market

2. Location High density cities | Highly dense cities such as: Amsterds
Low density cities | Rotterdam, Den Haag, Utrecht, Eindhove
Towns Tilburg etc.

3. Housing type| Multi-family housing
Singlefamily Multiple separate housing units for residenti
housing inhabitants are contained within one building|

4.Gntrolled Rentcontrolled The nonrent controlled sector encompass all

housing housing rental property with a base rental prideigher
Nonrent controlled | U K+ 2 e e Tmn ®cy S dzNEand
housing is owned by both housing coopations and

private landlords.
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1. Market: Rental

Ly GKAa NBaSINOKI (GKS F20dza Aa 2y GKS NByidl
easier to include target groups such as students, who are mostly not yet available to buy a
property, as well as internationals living in The Netherlands tempgraril

| NPdzy R KIfF GKS O2dzyiNE Q& K2dzaAy3d aa201 Aa N
low income households and the other part in controlled by private landlords.

1 Rent controlled housing (Sociale huurwoning). Only available for householdgmnvit
AyO2YS fSaa GKIFIYy e€eopXZTtod LISNI & Sdortadedt K S NB
K2dzaAy3ds SalLISOAlLffte Ay OAUGASEAD ¢KS NBylO
per month (2016)of base rentand much of these rentontrolled propertiesare
owned by housing associations.

1 Nonrent Controlled housing (Vrije sector). The rmemt controlled sector
encompases all rental property with a base rental prices highé | y ¢ 1T mn dcy
a month (2016) and is owned by both housing corporations@aidte landlords.

2. Location

Most transformation projects around the wold mostly occur in high density urban areas,
where the demand for housing is high. According to the CBS the 10 most highly dense cities
in the Netherlands are: Amsterdam, Rotterdaen Haag, Utrecht, Eindhoven, Tilburg,
Gronirgen, Breda, Nijmegen and AImg@BS, Centraal Bureau voor de statistiek, 2017a)

3. Multi-family housing

Multi-family housing are multiple separate housing units for residential inaats contained
within one building, this is the perfect case for transformation for vacant office buildings to
housing.

4. Nonrent Controlled housing

The rent market in the Netherlands is divided in two: rent controlled housing anerern
controlledhousing, since for rent controlled housing there is a long waiting list, making it less
reachablein this research we will focus ohd nonrent controlled sector encompasses all
NBYy Gt LINRPLISNIe O2aidAy3d Y2NB (K| y doybotihbpdny
housing corporations and privafgoperty owners.

3.4Attribute identification and attribute level
Having identified the scenarim be studied, attributes and attribute levels must be now
determined.When tenants, future users, are searchingdarew residence, there are certain
features that they are looking for. These characteristics depend on the targeted group, but
they always concern location, building characteristics and price.
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The attributes in this study are derived from a literaturedstunade byGeraedts & van der
Voordt , 2007)shown inTable6 Significantpoints from demand perspective The extendedlist of
attributes generated basedn these points can be found Appendix 4

Table6 Significant points from demand perspect{@eraedts & van der Voordt , 2007)

SIGNIFICANT POINTS FROM DEMAND PERSPECTIVE

Location (Living environment)
1. Representative/Character
a. Nature of the building
b. Social image
c. Vitality
d. Greenness
2. Facilities
a. Shops
Bars, restaurants, etc.
Schools
Bank/Post office
Medical facilities
f. Recreational facilities
3. Accessibility by public transport
a. Distance to public transport
a.1lFrequency and times
b. Distance to tram or metro
b.1Frequency and times
c. Distance to trairstation
c.1Frequency and times
4. Accessibility by car
a. Distance to motorway
b. Traffic though flow
c. Parking opportunities

® oo o

Building (Dwellings)

1. Type of house

2. Entrance

3. Size of home

a. Number of rooms

Living room
Kitchen
Bedrooms
Sanitary space
. Storage space
Layout of the home
Level of facilities
Outside space
View out and view in
Environmental factor
a. Heating
b. Ventilation
c. Noise
d. Sun and daylight
e
f.

~®a00T

© NOo b

. Energy usage
Material usage
9. General conditions
a. Accessibility
b. Safety
c. Alterability
d. Adequate management
10.Costs
a. Purchaseor renting price
b. Additional costs

This list was later reduced to only key attributes that are important to the potential tenants,
this information is based on individual interviews, literaturesgarch and opinions from
professors athe Eindhoven Unersity of Technologyrhese modifications are mostly related
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to the rule of thumb that the most appropriate number of attributes for modelling is between
7 and 10 attributegHensher, Rose, & Greene, 2015)

These attributesvhere divided in two categories, Fixed attributes: which are those that
cannot be changed through renovatioand those that can be implemented in the dwelling
design. Location is one of those attributes that cannot be change when conducting a
transformaion project, if the location of the building is in a highly desirable area, people are
much willing to compromise on other amenities if they are in the location that is desi@ble
them, for example, people amilling to pay higher prices in order todi in city centres, close

to transportation, shopping, food or entertainmen{Bryson, 1997) Therefore, in this
research location attributes such as distance to public transport, city centre and walkable
distance to servicesuush as supermarkets schools, restaurants and parks will be evaluated.

Some studiesthat have provided models of the relationship between residencel an
workplace (van Ommeren, 199th William, Huang & Withef2003) Asking if households
minimize commuting distaces when they change residence and the nature of the link
between residence and workplader one-worker and tweworker househotls. In order to
integrate other possible tget groups in this study the locatiaf main activity of different
target groupswas integrated, such asyorkplace and study institutions in the case for
students

Several studies have been conducted about the influenceoasimg characteristics and the
influence they haven choiceHousirg attributes range from intrinsic housing attributes such

as cost and size to extrinsic attributes such as exterior design and other location factors. While
other functional attributes such as housing type, and outdoor space, are also mentioned often
(Geraedts & van der Voordt, 2004; Douglas, 2006; Kauko, 2006; Opokua &Wlidulnb,

2010)

In addition to these attributes, it would be interesting to see the influerndephysical
appearance and aggts of the building, such as facade and building hdighiokua & Abdul
Muhminb, 2010)

The resulting attributes that are used within the questionnaire are presentetabie 7
attributes and attributes levelalso found inAppendix Swhich also includethe levels assigned

to each attribute as part of the experimental design process. These are presented bynsumbe
and labels; number labels are meant to have a meaning for the analyst but not for the decision
maker being surveyed meanwhilattribute labels are assigned to each attribute level that
will provide meaning to the decision maker.
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Table7 attributes and attributes levels

Attribute Level Label Description
New or can be changed
0 a. 1100 euros Base rent price, Service costs notincluded.
1 [Rent 1 b. 900 euros
2 C. 700 euros
0 a.  Appartment with 1 bedroom Apartment with 1 bedroom or 2 bedrooms.
2 |Type of Apartment |1 b. Appartment with 2 bedrooms |Studio includes: Bedroom, kitchen and living room in the same space (no divisions).
2 C. Studio appartment
0 a.  Serviced Appartment (building [Mixed-use buildingBlends residential and comercial uses. (Ex. Appartment building with Superm
including fitness center and/or or small business on ground level).
3 [Building use 1 b. Mixed-use building Serviced ApartmentProvides amenities like: fitness center and/or recreational room ( room used f
variety of purposes, such as games room or hosting reunions).
2 c.  Residential only Residential OnlyA building used for only for dwelling.
0 a.  Balcony Type of outdoor space.
4 [Outdoor space 1 b. Roof terrace
2 c.  No outdoor space
. A Neighborhood is considerate walkable when is capable of being traveled or covered by walking|
0 a. High . X . . .
can be measured by the distance radious of services such as: supermarkets, basic schools, parks|
5 Walkability in the . restaurants.
Neighborhood 1 b. Medium The walkability level of a Neighborhood is considered:
High:When services are located within 800m radious.
2 C. Low Medium: When services are located between 800m and 1.5 km radious.
Fixed attributes
Distance to city 0 a. Wlthm Clt¥ centrum Location of building in relation with city centre.
6 1 C. 7 min by bike
centre - -
2 C. 15 min by bike
. . 0 a. 6 min by bike Distance to main activity point: such as worklocation or study institution.
Distance to main - -
7 activit 1 b. 12 min by bike
Y 2 c. 18 min by bike
. . 0 a. 3 min walking Distance to nearest public transport ( Ex. bus stop, train station, tram if applicable).
Distance to public - -
8 1 b. 5 min walking
transport - -
2 C. 7 min walking
0 a.  Heritage building Heritage building:a building of historic, aesthetic, architectural or cultural significance.
9 |Facade 1 b, Modem building Con\./entlonall building: A building that its architectural style resembles any other building in the are]
- — nothing special.
2 c.  Conventional building facade  |Mmodern building A building with a modern architectural style.
0 a. High rise Building A low-riseis a building that is only a few stories tall, max 4 stories high.
10 | Height 1 b. Mid-rise Building Mid-riseis a building between 4 and 7 stories.
2 c. Low rise Building High riseBuilding usually is higher than 23 m or about 8 or more stories.

The price is always important in product selection. The housing price is sticky correlated with
the location, partly due to land prices. Prices are based on market values based on current
market supply published on websites such as: Funda.com, Pararius.com, Onlyexpart.nl, and
Housingxl.nl and the offer found from housing corporations such as Holland2stay and

1. Rent

Camelot.

Since rental price is directly related to spatasi possible to find stdios, onebedroom
apartments and twebedroom apartments between 700 and 1100 euyriosludingbase rent
price, service cost and building maintenance fees.

The levels that were found are:

0. 700 eurosase rent per month
1. 900 euroshase rent per month
2. 1100 eurosase rent per month

40



2. Type of apartment

Several types of rental properties can be found, the most common rental property in the
Netherlands are apartmentswstiios and multi bedrooms apartmentsStudios are dwellings
consisting of a large siligmain room which acts as the living room, dining room and bedroom
combined and usually also includes kitchen facilities, with a separate smaller bathroom.

Apartments are individual housing units in a mdgimily building.These can range from a
single me-bedroom apartment all the way up to fodoredroom apartment home. Aside from
the bedrooms, these units come complete with separate living rodméshis research, we
will focus inthe one and twebedroom apartments therefore choosing the followileyels:

0. Apartment with 1 bedroom
1. Apartment with 2 bedrooms
2. Studio

3. Building use

Normally,apartment buildings are more common in suburban and urban areas, where the
land availability is limited and the demand for housing is high. It is \&$p common
nowadaysto find apartment buildingswhich blends residential and commercial uses
especially in the heart of urban areas where these buildings help conserve valuable and
resources, but also brighten communities and present opyaities for building eftiency,

while some other buildings remain as residential use okly. example, in city centers in the
Netherlands is very common to find apartments above small busiddsugh lately there

Ada | GNBYR Ay NBFf Sadl (Swherd resioens Icanfegjad ¢ { SN
additional facilities such a#riess facilities, and/or recreational room (room used for a variety

of purposes, such agames room or hostingeunions) or even swimming poglSoon, Jung,

& Suk, 2002)~or this research, we will discard the swimming pool option due to the high cost
this implies due to the weather conditions in the Netherlands.

0. Serviced partment (ncludingbuilding including fithess center and/or recreational
room)

1. Mixed-use building

2. Residential only

4. Outdoor space

The design of an outdoor space might havpaoaitive impact on residents and neighbors
Some apartment buildings might not have an outdoor space, while some others might.
Outdoor space may be public (accessible to members of the general public), communal
(shared by residents) or private (associated with a single apartment for the exclusive use of
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the occupants)in this research, thécusison apartments with private outoor space such

as private balconies, communal outdoor space such as roof terraces, and no outdoor space.
Creating the following levels:

0. Balcony
1. Roof terrace
2. No outdoor space

5. Walkability

Walkability is an important concept for urban planners becausgfliects the possibilities for
activities, such as working or shopping, available to residents of a neighborhloedevel of
walkabilityreflects how capable is an area of beinguveled or covered by walking.dan be
measured by the distance radius sérvices such as: supermarkets, basic schools, parks and
restaurants. The walkability level of a Neighborhood is considered: High: When services are
located within 800m radius, Medium: When services are located between 800m and 1.5 km
radius. Low: Whenesvices are located at more than 1.5 km radilikerefore,creating the
following levels for this study.

0. Highwalkability
1. Mediumwalkability
2. Lowwalkability

6. Distance to city Centre

The distance to city centre is important when considering various hoastieignatives, being
apartments close by the city centege the ones with most demand due to the closeness to
different services and work or leisure activitidbe bicycle is one of the most common forms
of transportation in the Netherlands and is eadier people to relate to the time it takes to
reach a certain locationsing a bicycléEuropean, 2014 Consequentlythe following levels
regarding this attribute are created time it takes to reach the city centre by bike:

0. Within city centre
1. 7 min by bike
2. 15 min by bike
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7. Distance to place of maindivity

dMain activity" is a task that a person realizes more frequently than any other on a daily basis.
Some examples d#lain Activities are: studying, working, housare, sports, etc.Most of

these main activities take place in places such as offices, study institutions, industrial
locations, health institutions, etc. In thissearchthe attribute levels are defined ke time

it takestoreachll KS LJ I OS ¢ KSNB LIS 2 infa BidQdie behy thigopnelofO G A @A
the mostcommon type of transprtation in the Netherland$European, 2014)

0. 6 minutesby bike
1. 12 min by bike
2. 18 min by bike

8. Distance to public transport stop

Public transport is important for social inclusion, for providing access to participation in life
opportunities and to reach activities and services such as work, educataith, shopping

and sociarecreational activitiegCurrie, Stanley, & Stanley, 2018)this research, we will
define the distance to public transport as the time it takes to walk and reach a bus stop, train
station or tram ation if applicable.

0. 3 minutes walking
1. 5 min walking
2. 7 min walking

9. Facade

L'y LI NLYSYy(d o0dzht RAY 3Qa ovérallazhaBeSandAeaviroorheta St & f
performance But not much information can be found about the endogenous features, such
asattractive facades, and he effect those features have amt for the building themselves
(Bourassa, Hoesli, & Sun, 2004Yyesearch made by Wilkinson & Rem@p11) compares

the Dutchand the Austraén office market, shows thain adaptationprojects,changing the
appearance of the building has a relatively high added value compawtid¢ointerventions

This might also be the case for apartment buildings, therefovélitalso beincluded in the

research.
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Based on tk information found, the need to calculate how the building facade influences in
apartment choice is createi find outif indeed renovating the facadeill affect the decision
process, therefore the influenced die following type of facades will be analyzed: heritage
building: a building of historic, aesthetic, architectural or cultural significance, conventional
building: A building that its architectural style resembles any other building in the area,
nothingspecial, and modern building: A building kvét modern architectural style.

0. Heritage building
1. Modern building
2. Conventional building facade

onventional building Modern building Heritage building

|
|.II||

Figurell Examples of building facades
10.Height

Building feight is another factor bwhich there is not enough information about the effects

it has in renal price for apartments but is linked to thwverall imageof the buildingand
environmental performanceThe attribute that is directly linked to building height is the view
and in onestudy(Benson, Hansen, Schwartz, & Smersh, 188&yrmined that the willingness

to pay for a view is quite high. Since is hard to determine the type and quality of the view in
a building, this research will focus on the highthe building, dividing this attribute in:
buildings with only a few stories tall: max 4 stories high asriew buildings, buildings
between 4 and 7 storieas midrise buildings and highse buildings that according to
Europearstandardss a buildig higher than 26 or about 8 or more stories.

0. High risebuilding(8 or more stories or higher than 23 meters)
1. Mid-risebuilding(between 4 and 7 stories)
2. Lowvrise buildingilmaximum 4 stories high)
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3.5Experimental design considerations
Rather than havelecision makers rate or rank a treatment combination, we may now have
them choose which of the alternatives they would select given the levels each alternative
assumesFor this a label experiment or tabel experiment can be use. When an alternative
hasa label such as Car vs train it is called labeled experiment but when a title is neglected,
this is called unlabeled experiment.

In this case aminlabeled experimentvill be used this way, the title does not convey any
information to the decision makertier than the alternatives. The reason of creating an
unlabekd experiment is that it does noequire the identification and use of all alternatives
within the universal set of alternatives and due to the mmxistence of the dwellings
described in eachree of the alternatives this is the best type of experiment for this research.

Having identified the alternatives, attributes, the number of attribute levels, and the
attribute-level labels, the analyst must now make decisions as to the mésige used.

The first choice is based on the preference for a full factorial designfiactional factorial
design A full factorial desigestimates all the main effects and the interaction effectsvers

all possible combinations*tombinations, where L are theumber of attribute levels and A

the number of attributes. In thigesearch,this results in: £= 379 = 59049treatment
combinations.Rather than use all 59049 possible combinations, it is possible to use only a
fraction of the treatment combinations.hls kind of designs are called fractional factorial
designs. In this case the number of random treatment combinations must be selected from
the total number of treatment combinations. However, random selection is likely to produce
statistically inefficienbr suboptimal design.What is required is a scientific method that may

be used to select the optimal treatment combination to use.

For this research, the amount of minimum treatment combinations necessary for the
fractional factorial design is based ¢ime Hahn and Shapiro Design Indé966)(Hahn &
Shapiro , 1966Yesulting in27 treatment combinations

3.6Generating experimental design
The27 treatment combinations are sufficient to create an orthogonal uncorrelated design,
Hahn & Shapiro (1966) have created a design matrix that applies to this experiment based on
the number of attributes (10) and levels (3), shown Table 8 DesignMatrix for 27
combinationsthe numbers 01, and 2 refer to the attribute level that applies to each fieof
number of each attribute.
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Table8 Design Matrix for 27 combinatioifslahn & Shapiro , 1966)

Profile
number

Price Bedrooms Use Outdoor Walkability Centrum DistMainAct DistPT Facade  Height

=
o
o
o
o
o
o
o
o

[N
~
NNMNNNMNNNMNNNNRPRPRPRRPRPPRPPPRPLOOOOOOORO

NNNPRPRPRPRPOOOMNMNNNRPRERPPRPOOONMNNMNNERERERELROODO
ONEFNRFPORFPONNRPOPRPONONRPEFPRERONONENDNPR
P NONOFRPORFRPNORFRPNRPEPMNOMNMNORFRPNORFRPRORLRNEDNDO

NP ONRPFPONPFPONPONRPFPOMNPEFPONPFPONEONDNLEPR
P ONPFPONRPFPONONPRFONPFPONEFNRPFPONEFONDNEPR
OFRP NOFRPNORFRPNMNORLRPNOFRPMNORPEPNOPFRPMNMNORELNDN
P ONOMNPFPFNRPOFRPONONEPEPFNRPFPOPRPOMNMNONENDNLEPR
NORFRPFPNOORFRPNREPNOORFRPRNMNOPFRPORPRNNORENDN
NP OOMNRPFPPFPOMNMPFPONNPOONPFPONEPEPPRERPONNDNLEPR

The choicesets weredivided in two separate sets of 9 situations, since these 27 situations
still place a significant level of cognitive burden on the respondent. Which likely results in a
decrease of response rate and/or decrease in response reliability (Hensher, Roserg Gr
2015) To avoid these mattershe total set of 27 situations is divided in three separate sets
of nine situations.

Each alternative combination act as independent dtjyetical scenario, and labefs h LJi A 2 y
MEZT G2LIA2Y HE | Y Rreadsigngd An2damplefoiRhe 2hoidesét gad lie &
seen onFigure 12.
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Specification

Building Amenities

Lecation and
building type

Base Rent

Type of apartment

Building use

Type of outdoor space

Walkability

Distance o city centre

Distance to main activity

Distance to nearest public transport

Facade

Option A
900 euros
1 bedroom apartment

Mixed-use building

No outdoor space

Low (Services > 1.5km)

7 mins by bike
18 mins by bike
3 mins walking

Ordinary building

Option B
900 euros
2 bedroom apartment
Serviced Appartment
(Gym or common room
incl.)
Balcony
High (Services < 800m)
15 mins by bike
12 mins by bike

3 mins walking

Ordinary building

None of the options

Height High rise ( = 8 steries) Mig-rise (4 to 7 stories)

What option do you find more attractive? C

Figurel2 Choice set

3.7Questionnaire construction
To complement the discrete choice experiment, personal and demographic information was
included in thequestionnaire, as well as the respondents personal experience related to the
current living situation. The discrete choice experiment is dependent on the integrity of the
data collected from respondents, and if the tasks are too long or too difficultqglzty will
suffer and notcontain the information sough{Kemperman, 2000) To avoid desertion or
differences in interpretation, task uniformity is sought and respondents are given example
of choice tasks and attributeformation. And D& G A Ydzf  §S NBaLRYRSy(iaQ
are given information to set thdomain of the experiment and to inform aboutd objectives
of the experimentFigure 13 and 14 shows examples of scenario and example of choice task
found in thequestionnaire. The fujuestionnairecan be foundn Appendix 6

The information recovered from the respondents, was analyze using a Multi Nominal logit
model (MNL) further described Bection 3.11
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Eindhoven .
University of Technology  Section 2

EESSTY o

Assume you are currently looking for an apartment to RENT.

TU/ Technische Universiteit— Housing and vacant office buildings

In the following scenarios you will be shown a table with 2 options of apartments, from these you will be required to select the one you find more atractive
In case you don't find any of the options atractive, you will be able to select the option "None of the oplions™.

The variables will be divided in:

= Building amenities
= locafien atributes and building type.

Some important aspects you must consider before making your choice:
= In this exercice you will Assume you are currently looking an apartment to rent. Therefore all options will only include rental apartments.
» The options of apariments given are incorporated into vacant office buildings or industrial buildings that went through renovation and conversion into housing.

« The rental price is the base rental price (Nof including service cost)

Please Click on "Next" to see an example.

Previous Next

Figurel3 Example of hypotheticatenario

Eindhoven )
University of Technology  Section 2

This is a trial question!

The following 9 questions will show different apartment alternatives. Assuming you are required to rent an apartment

TU/ Technsche unersiteil Housing and vacant office buildings

« First, select at the end of the table the option you find most attractive. If you are not satisfied with any of the options please mark the option "None of the options”.
« Mext. choose if you want to rent and live in the chosen apartment. If you have chosen for "Nene of the options”, please mark "Mo".

NOTE: To display the definition of a variable, place the cursor on the variable name.

Example choice situation

Specification Option A Option B None of the options
Building Amenities Base Renf 1100 euros 1100 euros
Type of apartment 1 bedroom apartment 1 bedroom apartment
Building use Residential only Mix-use building
Type of outdoor space Balcony Roof terrace
Walkability Low High
Location and Distance to city centre 15 min by bike 7 min by bike
building type
Distance to main activity & min by bike 12 min by bike
Distance to nearest public transport 3 minutes walking 7 min walking
Facade Heritage building Modern Building
Height High rise Low rise
What option do you find most attractive? &

Would you live in the chosen option?

Figureld example of trial question



3.8Data collection
For this choice experiment, the data was collected using the online questionnaitersy
d. SNEB 9 VYl dzS i §/stdmddasigred by i Weveéloper Joran Jessurun in 2007. The
system offers the opportunity to spread the questionnaire online. The questionnaire is
divided in three parts:

1 Section 1. Personal experience related to the current living situation of the
respondent is collected

1 Section 2: This is where the choice experiment is located. Its goal is to ask about
the housing needs of the respondent;

1 Section 3: Personal information from the respondent will be collected.

Before starting the survey, the respondents are informed abbetdontext of this survey in

an introduction page andhe total duration of the questionnaire is set to around 10 to 15
minutes, which is considered as an ideal range accordirigalesic & Bosnja2009) If the
responcent is satisfied with the purpose of the study, he or she can continue to the actual
guestionnaire. The survey responses will be anonymous, therefore demographic questions
are askebnlyti 2 02 YLI NB NB a LR y R Soemay@phicindilsS NBy OS o6 @

Thequestionnaire was open from: ApfiB, 2017 until Mayl6, 2017 and was promoted on

social media such as Facebook using sales groups and expats groups from main cities of the
Netherlands. The advantages of an online questionnaire are that it is fast and effective in
reaching many people in a short period of time and he online questionnaire provides the
respondents with the opportunity to decide when they want to start the questionnaiiso

1000 flyers where created and written in both English and Dutch and delivered in mailboxes
in different part of Eindhoven. An examplethé flyerscan be found irAppendix 7

It was announced that a Cinema Gift card will be raffle among the responaddstéinish the
survey. This was done in order to increase the number of respondents, although this can
result in a partly biased result since a fraction of the participants could answer the survey
randomly in order to finish rapidly and enter to the raeffl

Response rate

The questionnaire was accessed 1772 times resulti@b8 complete responses. The big
amount of entries might be due to an error in thebsite since there were registered several
unfinish entries within seconds apaftom the same I|Paddress. ferefore an exact
percentage of response rate cannot be calculated.

Data Cleaning

From the 253 respondents, 3 where rejected because the respondents only chose for the

Gb2yS 2F (KS ZLPAYFHAEL BBABRNBS8SOGSR 06SOFdzaS
2N It ahLIiA2y wé Ay (GKS | dSnadithe igspdndetide | y R 1
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guestionnaire in less than 3 minute®cause of the doubts if the reliability of these answers
it was deaded to remove themLeaving a total of 230 completeshd usablesurveys.

Most of the principles that influence sample size determination are based on statistics,
although some researchers have developed heuristics for quickly determining sample sizes
based on experience, rulesf thumb, budget and time constrains.

As a rule of thumb({Orme, 2010 in Rose &i@mer2013)suggests a minimum sample size of

200 respondents for studies involving an analysis of differences between sample segments
McFadden(1984)on the other handLINR LJ2 4 Sa> WwWQal YLX S &aAl Sa 4K
responses per alternative produce estimators which cannot be analyzed reliably by

& @ YL 2 G A Orherefoie K@réspods@sper alternatiis preferred.

A more appropriate sample size can be calculated with the general rule of thumb proposed
by Orme(2010)

Where:

Nis the sample size;

Lrepresents the highestumber of level attributes;
SNumber of choice sets;

ais the number of alternatives

Considering Ormes rule of thumb

. ()
3] DTTA— U ®
Wz o

For the current study, the minimum sample of respondentetsat 200, with no less thar04
respondents per sociedemographic group followinlyicFadden(1984)rule of thumb.

3.9ClassifyingRespondents
The decision of selecting a product depends on the characteristics of the person and the
attributes of the alternatives available to the person. When studythre choice behavior of a
specific target group this ensures that the individuals within this group have similar needs and
benefits sought by them when acquiring a product.

In this research, the respondents can be categorized based on their answerstmn sk
Gt SNA2Y Il f SELISNASYOS¢ FyR aS0GA2Yy o aLISNEZ2Y!
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Originof respondents

Thanks to the distribution of the survey through social media it was possible to reach several
regions of the country, having better response rétd9 complete responsefpm the North
Brabant region, since it was in Eindhoven where the flyers were distribtabolwed by South
Holland region with a much lowersponse rate of 30 responses Higure 15are represented

the number of responses byaeh region of the Netherlands.

DEWNRS CH IFAN D

BEUEGIQUE

L

Figurel5 Originof respondents
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Respondendemographics and experience

From the 230 filtered respondent54% argemale and 54% male and 61% have a bachelor
or lower degree meanwhile 39% have a Master or doctorate degree.

Gender Level of Education

m Meddium education (Bachelor or lower,
B Female = Male ( )

= High education ( Master, Doctorate)

® o

Figurel6 Gender and level of education of respondents

62%o0f the respondentsre currently living in an apartmemind 38% in a housand 78% of

the total surveyed populatiorare currently renting dwellingSince the flyers from the
guestionnaire where delivered in mailboxes of apartment buildings in the city centre of
Eindhoven this might have cause the greater numifeapartment dwellers.

This can be classified as an advantage since the respondent can directly relate to the
alternatives given in the discrete choice experiment since they are experiemasiy living
in anapartment andmostly rentingat first hand

Housing ownership

Currently living in: Tenant or owner of living property

2 O

= Owner = Tenant = Other

m Apartment or studio = House

Figurel7 Housing ownershipf respondents
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It was found that 70%om the respondentghoose bike as one of the most frequently modes

of transport they use, followed by walking (27%), train (24.8%), bus (20.90%) and car (19.60%)
with tram and scooter as the modes of transport less frequently used (10.9% and 1.7%
respectively).

Observing tis we can conclude that using bikkme-distance and walkinime-distance was
a goodmode of timetravel reference for the attribute referring to distance to certain
locations.

MOST FREQUENT MODE OF

a0
20
0

B Scooter

Figure18 Most frequent mode of transport used by respondents

TRANSPORT
150 Respondent Percentage
160 N Biking 161 70%
o = Biking Bus 48 20.90%
o Bus Car 45 19.60%
- Car Walking 63 27.40%
Walking Tram/metro 25 10.90%
&0 & Tram/metro Train 57 24.80%
°0 I Scooter 4 1.70%

The big use of bike and low use of car, can be a cause of the young population of the
respondents by which 57.8% of them are still students, followed by employed people as the
second largest group

CAREER STATUS

120 Respondeni Percentage

- EEmployed Employed 67 29.10%
Sell-employed Self-employed 9 3.90%

80 Homemaker Homemaker 8 3.50%

o student Student 133 57.80%

" = fetired Retired 2 0.90%

. = Unemployed Unemployed 11 480%

Total 230 100%

Figurel9 Career status of respondents

The main activity place varies from person to person, mostly depending on their professional
carea. from the 230 respondentshe three biggest groups where they carry out their main
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activity 94 (40.9%) said they spend most of the timauniversities, 6327 4%) at home and
22.2% in officduildings.

Places of main activity

H University

1%

m Office Building
B Home

Different locations

- M Restaurant or hotel

TeLl 4%
- M Health sector facility
B Manufacturing plant
Respondents Percent
University 94 40.90%
Office Building 51 22.20%
Home 63 27.40%
Different
locations 9 3.90%
Restaurant,
hotel or leisure
facility 5 2.20%
Health sector
facility 2 0.90%
Manufacturing
plant 2 0.90%
Other 4 1.70%
Total 230 100%

Figure20 Place where respondents realize their main actiy

From the respondents, almost half of them wish to be able to rent furnished apartments. And
when they were asked about the level of importance of energy label when choosing a rental
apartment, 51% declare that they do not think is important when taking teeision, and

49% declare it was indeed important.
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Figure21 Desire level of furnishing amehportance of eergy label

3.10 Life cycle categories
Real Estate professionals usually divide the market in different life cycle shesisleaver,
Young professionals, Parents with children, Active eetiyf and Empty nester (See chapter
2.9). This lifecycle stage can be specifically defined by age range, household composition and
professional careefVan Middelkop & Boumeester, 2014)

For example: Larg®t family housing tends to be preferred by most families with children,
which represents a minority of a total adult lifespan, Young adults and seniors tend to prefer
smaller homes and more accessible, maitidel locations. But, even people who aspire to
own a singldamily home may prefer other housing types for much of their lifecycle.

Consequently, respondents will be classified depending on their Household composition,
carrier (student or nosstudent), e range, and nationality as a new interest group to be
analyzed to identify their preference and tradeoff basgda multi nominal model (MNL) (See
chapter3.11land 3.13.

From all the 230 respondents, 46 were Dutch respondents and 184 where peoplalyigin
from outside The Netherlands, resulting in 20% Dutch respondents and 80% International
respondents.
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