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ABSTRACT

Problem/Purpose - Vacant buildings represent anuffiient exploited “gold mine” for future
developments. By finding, the future users’ prefees, vacant buildings can be reused and couldrgeme
significant contribution towards a more sustainabieyelopment within the construction industry.

Design/methodology/approach - Throughout this paplee environmental, social, and urban benefits of
building reuse are presented and a discrete chaxperiment is used to indicate the most important
attributes and the preferences of the potentialreibccupants.

Findings - Finally, a decision support tool is cted to help real estate developers making better
assessments upon choice of vacant building toefit bo future desired end user. Specifically, 8tigdy
reports on the multiple groups of end users ofetiisland young professionals.

Research limitations/implications - Further reseaan establish if households with children famsilieject
the proposed housing units due to the size of tlusdhold or due to the building reuse. By incregighe
size of the housing unit other market segmentdbeameached and their interest in such redevelopmeau
be tested.

Originality/value - This paper proposes an operatbtool to assess the available alternatives relgay the
choice of the vacant buildings to be reused andises to be provided to the end users.

Social Implications - Due to the high contributitmsustainable urban development, building reusmikh
be encouraged by municipalities, by being coopeeatind allowing exceptions from the zoning plan or
facilitating legal procedures.

Keywords: sustainability, building reuse, vacanciscrete choice experiment, housing market, user
preferences.




INTRODUCTION

Due to increased focus on sustainability and theeatiEuropean Union targets to reduce the carbon
footprint, the construction sector, as a major gneonsumer, should also explore its options towandre
sustainable solutions.

There are ongoing research works to investigatethaignificantly reduce the consumption of enesigg
material flows in the building industry. In residiah buildings, embodied energy in the building gess
represents between 30 and 100% (for passive hoosesal life cycle energy consumption. That isywthe
adaptive reuse of existing building stock that leexhed the end of its useful life, but not itsgbal life, is
an important ingredient in the necessary changleeobuilding industry in order to diminish its ingtan
the environment and to conserve valuable resotioceke future.

Vacant buildings represent an insufficient explibitgold mine” for future developments. By findintgt
future users preferences, vacant buildings carelsed and can generate a significant contributisartds a
more sustainable development within the constroatidustry.

When considering sustainability performances, therenmental benefits of building reuse are obvious
from waste management and embodied energy pergpdotit there are other two major factors that rhast
taken into account. These are the economic andlsteyelopment in terms of its life cycle perforroan
Building vacancy is an emergent problem of our estlyawvith repercussions not only on environmentatle
but on economic and social levels too. This resehopes to elucidate the specific attributes thaild/lead
to success and increased feasibility of a buildexge project. Decreasing vacancy and encouraging
developers to consider building reuse, as vialigisa prior to demolition and new build, will ledd a
more sustainable built environment.

Successful reuse and preventing vacancy in thdibgik new life must be ensured by uncovering users
preferences on specific attributes. Revealingaiteis and quantifying their importance according to
potential future occupants’ preferences is thetkey sustainable reuse project that will preverthfr
future vacancy.

This paper comprises of four main blocks: a literatstudy, a case study, a discrete choice expetiamsl
results analysis and conclusion. By focusing ofdings reuse contribution to sustainability andreat
state of vacancy in the Netherlands and Eindhabenljterature study tries to answer the questhy
does building reuse matter? Considering currenketdrends, a solution for diminishing the incregsi
levels of vacancy is proposed. The case studysearehing Eindhoven’s potential for building reudsing
the results of this case study and the markettgituaa discrete choice experiment aims at findirigre
users’ preferences. This is a market research asirapline questionnaire, specially developed ve gi
insight on possible future users expectations.lasiepart of the paper analyses the results ofrdudket
research, a conclusion is drawn and recommendadi@hade.

PROBLEM DEFINITION AND RESEARCH QUESTION

According to statistics by 2030 more than 80% efdlobal population will live in cities. Inevitahlthis
puts a substantial pressure on urban land usecialpeas, over time, the built environment becomes
obsolete and needs replacing. By regeneratingquislyi developed buildings to maximize the use of
existing resources, the increasing pressure omuwateas can be answered. Of course this is natisuff to
solve such a great emergent problem, as urbanraggidion, but it makes the best out of the availamher
city means and can diminish urban sprawl. Thedafithe adaptive reuse of vacant buildings ishenanes
from urban areas, justified by the high land vaduod the increasing losses caused by their vacancy.
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“The existence of unused buildings represents aerutilization of city resources, a missed oppontyifor
forms of urban development that might, with sinyeteoften untried technical solutions, make effectise
of physical resources. These buildings represerggative feature for the idea of the sustainable
community’ (Ball, 2010). Reuse of an existing structure rbaya project’s major sustainable feature. But
finding the right structure for reuse that also teersers’ preferences in terms of location andbatis is
the challenge.

Coping with vacancy by transformation into houssithe main issue of this research as the transftoom
of structurally vacant buildings may offer a sabutito the tight Dutch housing market. This leadthto
main research question:

What type of building is best suited to fulfill camer preferences in a building reuse project agpesd for
the housing market?

During this research the focus is on building rdiosdiousing purposes. Both industrial and officddings
are tested against user preferences in order ¢s agsch one proves to be best fitted for the nsev u

In order to better understand vacancy coping piis&b, other sub questions are answered: Whathere
contributions of building reuse towards sustairighitithin the construction sector? What is they&ted
market segment? What are the main attributes tivartef users look for in a reuse building projectedeped
for the housing market?

ADAPTIVE REUSE OF BUILDINGS

‘Adaptive reuse is a process that changes a disusieéffective item into a new item that can bedifor a
purpose other than which it was built or desigrad {DEH, 2004) While old buildings become unshl&a
for their programmatic requirements, as progresschnology, politics and economics moves fasten the
built environment, adaptive reuse comes in as @isiable option for the reclamation of sites. Imnma
situations, the types of buildings most likely ecbme subjects of adaptive reuse include industrial
buildings, as cities become gentrified and the @se®f manufacture moves away from city; political
buildings, such as palaces and buildings which aasmpport current and future visitors of the S
community buildings such as churches or schoolgevtie use has changed over time.

Adaptive reuse is seen as an effective way of lieduarban sprawl and environmental impact of thiéddbu
environment. By reusing an existing structure withisite, the energy required to create these spsice
lessened, as is the material waste that comesdestnoying old sites and rebuilding using new niaker
Through adaptive reuse, old, unoccupied buildiragsliecome suitable sites for many different tygasse.

There are often several criteria for deciding whethbuilding should be conserved and reused br jus
demolished, these generally concern historicalsaathl value of the site, natural ecological candibf the
site and potential for reuse of the structurengsotential damage, and building’s character ame$is for
the new use.

Building reuse contribution to sustainability

Contribution of building reuse to a sustainableiemment must be regarded from environmental,
economical and socio-cultural points of view.

Economical benefits of building reuse

While economical benefits are still being debathak to unforeseen expenses or costly interveniions
order to update old buildings to current standattts,environmental and social ones are obvious. An
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important debate currently running in the buildindustry concerns the relative costs and relateefite
and constraints of reuse versus new build. Adaptuse may not be an economically viable optionrwhe
the structure of a building requires extensivergjtieening to be undertaken. Also, the presence of
contaminations by substances or other materiat$, asl asbestos, and nonconformance with current
governmental health and safety standards can bebarriers for adaptive reuse.

Environmental benefits of building reuse

One of the environmental benefits of building reissgiminishing urban sprawl by maximizing the w$e
inner city resources, thus preserving greenfields.

Another environmental benefit of building reusempared to demolish and new build, is the presaruaif
the embodied energy of the building. In residéiialdings, embodied energy in the building praces
represents between 30 and 100% (for passive hoosesgl life cycle energy consumption. The tdti!
cycle energy consumption is made up of embodiedygrand operational energy. Operational energlyés t
energy requirement of the building during its fifem commissioning to demolition (not including
maintenance or renovations). The embodied ensrthei energy required to construct and maintain the
premises. A brick wall for example, consists @& émergy required to make the bricks, transporhttze
site, lay them, plaster them and (if necessariyjt@ad re-plaster over the life of the wall.

The reuse of building components is an alterndtvéhe reduction of construction and demolitionstea
when renovating and demolishing buildings. By periag building deconstruction, the recovery of
building parts as functional components such akbriwindows, tiles is enabled. This is differenotnf
traditional demolitions in which parts are transfied into amorphous materials. The energy used in
producing building materials corresponds to a atersible amount of the total energy consumed duheg
building life cycle, thus reusing and recyclinglbdirigs parts result in an energy saving that cabeot
ignored.

But still, the most energy efficient solution careiing the lifecycle of a building, with smallest
environmental impact, is the reuse of the buildingprporating reuse of materials, components anug
of the building. The remaining parts of the builglitan be reused and form a new existence, togeitier
the additions. This way, hardly energy is requieleep the materials in the built environment. Wt
rehabilitation design, there are always subtrastemd additions. This process can be even forward
improved by reducing the unnecessary subtractind$g minimizing additions. Further on, by not
extracting natural resources for the additions gésigner will be preventing and preserving theinraht
resources.

Social benefits of building reuse

For society, vacancy presents problems of insgcaritl social uncertainty and may bring about cratiiy
ranging from vandalism and graffiti to break-irkedal occupancy and fires. Abandoned buildingscéten
unattractive, and it is not just the building ifselut their surrounding grounds too, and theycftgher
properties within a neighborhood by lowering praperlues, having a negative effect on community an
neighborhood aesthetics. Other negative impacao&rcy on social level may concern purely economic
aspects of well being as they trigger loss in esenues for the community as a whole. By adapé&use of
these buildings, negative impacts are removed epldced by the benefits of new developments. Also,
adaptive reuse can restore and maintain the hersiggificance of a building and help to ensureutyival.

Current vacancy levels

Though it seems unrealistic for a densely populateohtry like Netherlands, to face vacancy, the inens
are increasing day by day, for example: a farmya theo churches a week and so on. (Vacant NL, 2010)
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In Netherlands, on industrial level there is 3.586ancy, leading to above 9 million sqm of vacatdtesfor
office 14.6% vacancy, which is considerably higtiien 8% assumed normal on a healthy property market
and resulting in almost 8 million sgm of vacantgedy; and for retail there is a 5.9% vacancy raseilting

in almost 2 million sgm.

The research is focusing on office and industrniglidings, as they generate the highest amount cdivia
estate.

In Eindhoven, the office market has 13% vacanag, fa¢low the national level and still decreasimgl a
9% vacancy for industrial property, the second éftvacancy rate in Netherlands, with continuous
increasing tendency (DTZ, 2013).

Proposed solutions

When faced with vacancy, property owners have ferdint options of coping with this problem.
Preservation and waiting for better times to cotimes generating maintenance costs and susceptiiilthe
building to vandalism, squatting and degradatioend¥ation or upgrading, resulting in disruption of
building use and income of revenues, might be esiperand does not guarantee the influx of new users
vacancy is due to location characteristics. Sellarga lower price than initially expected, becasmsiéng
vacant building results in smaller prices thanddully occupied one. Demolishment and new buildicl

is an expensive solution and a waste of matefidtheibuilding is in a good state. Transformatienge of
the building, resulting in disruption of use foslaorter period, but must also consider that looasauited
for the new use.

Considering the tight Dutch housing market andctir@inuous migration toward urban areas, vacant
buildings are proposed for reuse to support theeasing housing demand and as an adjoining soltdion
urban sprawl.

In Netherlands, the shortage of dwellings is apipnaxely 2.5% of the total housing stock and wité th
increasing number of households (CBS, 2010) amadge Ipart of the housing stock that needs to Haaeg,
will lead to an increase of demand if the produttid housing is not speeded. According to CBS, the
number of persons per household is changed, froavarage of 3.93 person/household in 1950 to 2.18
person/household nowadays and a predicted fureredse to 2.09 persons by the year 2040 (CBS; 2005
CBS, 2015b). With the highest increasing percenfdg®o) for housing price in the last seven yeas

still increasing yearly number of a single housdb@D,5%) in the Netherlands (CBS, 2015a; CBS, Bn15
Following this trend, the demand for single occugyadiwellings (like e.g. apartments) will increase.

Transformation of structurally vacant buildingsoittousing can help balance the housing supply aticta
same time create redevelopment possibilities fesatbuildings of which the current function no leng
satisfies market demands.

In such a tight housing market, newcomers havéfiaudt time finding accommodation. So the target
groups are composed of lower income groups likdestts and starters, singles or couples. Smallesihgu
units developed for starters, can also be suifablelderly, so they are also included as possitdeket
segments.

BUILDING REUSE POTENTIAL IN EINDHOVEN

In order to test Eindhoven’s potential for buildiregise, a list of vacant buildings was createdgusin
information from RealNext (2013) and Funda-in-Besis (2013). Obviously not all vacant buildings are
suitable for redevelopment into housing and thrditghature a wide variety of tools and instrumemdse
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been developed in order to analyze buildings’ fiamnsation potential and feasibility using a rande o
criteria.

Wilkinson, James and Reed (2009) made an extelisvw@ure study about the attributes identified in
previous researches considering risks which neéeé tcknowledged and managed in reuse projectseThe
building adaptation criteria are summarized as egedition, depth of the building, envelope andidiag,
structure, building services, internal layout, flélity for a range of differing uses and functioreguipment,
purpose of the built buildings, location, perceivedlitage value, size, accessibility, proactiveqgyol
making/legislation (planning and building codeduiing fire), acoustic separation, user demandsited
conditions. (Wilkinson, James, & Reed, 2009)

The adaptive reuse potential (ARP) is a conceftaaiework, which requires an estimate of the e>gubct
physical life of the building and the current ageéhe building, both reported in years. It alsouiegs an
assessment of physical, economic, functional, telcigical, social and legal obsolescence. Here the
economic variable is tightly related to the geobrapocation of the building relative to a majotygicentral
business district or other primary market or bussnigub (Langston, 2012).

There is also a 10 performance criteria tool deayedoand used to assess the level of satisfactatrath
residential building can offer to its users, depeld by llesanmi (2010). These criteria concerrere
visual quality of buildings, maintenance qualitytefildings, structural quality of buildings, detad quality
of buildings (doors, windows, ceilings, roofing meens), quality of building services and, qualityestate
roads, quality of landscaping, quality of semi-pilblpen spaces, quality of environmental layouglity of
the location. The first five criteria relate to theildings, while the next five deal with their iion. They
cover aesthetic, functional and technical qua(itgsanmi, 2010)

In its book on building adaptation, James Dougl@®6) published a series of checklists developed by
Building Research Establishment (BRE), BRE Gooddng Guides. These checklists focus mainly on the
buildings characteristics and their potential ahsformation, and do not approach the location or
neighborhood characteristics. (Douglas, 2006)

For this study only a quick-scan is used to sdlexttase studies, using an adaptation of the foamation
meter” developed by Geraedts and Van der Voordd32(R007) (Remgy & Voordt, 2007). This tool,
initially developed for office buildings, uses pioal aspects of buildings and their location inesrtb
estimate their value and suitability for housingpaconsidering organizational and market asp&¢tsle
most of the aspects related to the internal bugldimaracteristics can be modified, the locatioteda can be
the source to a negative transformation advicetfaosformation to be a feasible way of coping with
structural vacancy, location criteria should be.Mehust also be taken into consideration thaffithencial
feasibility of the transformation projects varigsatly depending on the targeted market segment.

The initial list was filtered using aspects relatedbcation and building characteristics, likeditdeight and
building depth, which were unanimously considerexsinimportant throughout literature.

Location is the most important, as it is the ordpect about the building that can’t be modifiedmatter the
amount of investment. If located in the city ceninehousing areas or on the edges of such ateashave
high possibility of suitability for transformatianto housing, while transformation of buildingsrmmono-
functional parks will need further consideratios tlaey need to be considered on a large scale arean
development. Other aspects related to locationntst be considered are pollution, noise, air-tydtiavel
time, parking possibilities, level of facilities@services in or near the location, green arealadix of
functions are the most important.

From building characteristics point of view, sturets must provide the minimum allowable floor heifgin
housing units and their depth must allow day ligktde the dwelling.
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Taking these aspects into consideration, a fisalWith a total of 11 buildings with reuse potehtias
created, showing that Eindhoven has high poteftiaduch redevelopments.

DISCRETE CHOICE EXPERIMENT

The discrete choice approach requires that a reptative sample of customers make choices in steulla
situations derived from realistic variations of ketrofferings. Performing a discrete choice model
experiment typically comprises of three steps.tFusing market assessment, case studies, indiesiry
literature reviews and other information sourcdsstaof drivers that are believed to influencetonsers’
decisions is compiled. Once the list of choice @y attributes, is finalized, experimental deseghniques
are used to develop many realistic versions ofradtese offerings. Next, choice experiments arestacted
that ask respondents to select one out of two oeralbernatives available to them in a series ofaghsets.
In the final phase, econometric models based gorees from a representative sample of potentiatdu
customers are used to identify empirical key pagén the survey responses, providing a relativighimg,
for each attribute and its levels. Developers aadagers can then select the optimal combination of
attributes to develop a profitable and sustainghlae proposition that, under normal competitive
constraints, will maximally leverage their availalesources (Verma & al, 2009).

For the market research, an online questionnaised@aeloped both in English and Dutch, and it was
distributed through social media. All respondengserpresented with a scenario, developed accotditige
targeted market segment. Because the target n@oksists of lower income groups, the housing Largs
for rent and the energy label is B, in order topk#ee redevelopment costs and also the rent poees. All
housing units have parking and are easily accessiBlrequired for the selection of the case studie
Eindhoven.

The attributes used were: type of housing unifase of the dwelling, price that was defined ilatien to
the distance to city center, availability of priwatutdoor, furnishing and type of building.

Attributes Lewvels Explanation Price-location map

Partitioning of floor space:

i .
u:i':smg Studio Living, dining and bedroom combined (open floor plan) 9.13 €/sqm
_One bedroorn  Apartment with separate bedroom_
30-49 sgm Total surface of the housing unit
Surface
o 50-75 sgm
(im =gqm)
; 76-100 sgm B ) . o B
Rent price according to distance to city center:
Price 9-12€/sqm 9-12€/sgm for 2.5-4.5 km to city center 13-17 €/sam
[€/sqm) 13-16 €/ sgm 13-16 €/sqm for 1.1-2 4 km to city center .
17-20€/sam 17-20€/sam for 0-1km to city center AAT-20
Private Mone Awvailability of private outdoor: none, balcony or garden l._' €/s5aqm )'ll
dear Balcony b Z
Garden S 7
Unfurnished Only kitchen furniture
Furnishing Semi-furnished Kitchen plus basics (bed, table with chairs and wardrob.
_ Fullyfurnished All amenities (washing machine, microwave and so on)
Building Office The initial use of the building
type Industrial

Figure 1. Researched attributes and their levels

Building type attribute was introduce because it whinterest to see how the initial use of thdding
affects the decision of the respondents, as bgltipe can influence not only the exterior appeegaof the
building but also the internal layout and the chtaof the housing unit. If respondents rejectiacn
building type, this has a great influence on theber of buildings suitable for housing transforrmatihat

Eindhoven has to offer.

Respondents were presented with 8 choice setsceasisting of two alternatives and a “no choice”

alternative.

22" Annual PRRES Conference, Sunshine Coast, Queendasttalia 17-20 January 2016



Features Alternative | Alternative Il None
Housing unit One bedroom Studio

Surface 50-75 sqim 50-75 sqm

Price 13-16 euro/sqm 13-16 euro/sqm

Private outdoor MNone Garden

Furnishing Fully furnished Semi-furnished

Figure 2. Example of choice set

Next to the discrete choice questions, respondeertts asked to answer some questions regarding their
socio-demographic characteristics (SDC), statimdy thge and size of the household, in order to rge@e
interest groups. Though our target group consistathgles or couples, many respondents with hanldsh
with children took part in the survey.

IDENTIFYING GROUP PREFERENCES
Data collection

The data was gathered using Berg Enquéte Syste®0®, 2n on-line survey tool. The survey was open to
the public from the 29/04/2013 to 31/05/2013 ands vpaomoted on social media like Facebook and
LinkedIn. The questionnaires, both Dutch and Ehglisrsions, were accessed by 464 persons leadiag to
total of 233 complete responses. The result isfeatory as it is above the settled threshold dd 20

respondents.

Response rate

The Dutch questionnaire had a 59% of completedtmumsires while the English one had a 44% success
rate, leading to an overall above 50%. The respaatseis satisfactory considering the short datkection
period and the lack of financial tradeoffs offetedespondents.

Data cleaning

All incomplete questionnaires were rejected andradt data consistency check, out of the 233 complet
guestionnaires, 3 more had to be rejected. Conisgldata quality, the respondents that chose dmy‘ho
choice” alternative were not rejected as they waitker part of the 33-64 age group or families with
children, and their lack of interest for small himgsunits is easily justified.

Respondents characteristics

All respondents were asked to answer some questagerding their socio-demographic characteristics
(SDCQC), stating their age and size of the househnldyder to generate interest groups. Though arget
group consisted of singles or couples, many resguisdwith households with children took part in the
survey (Table 1).

Table 1 Respondents socio-demogr aphic char acteristics

Age group Total Single Couple With
respondents children

65+ 2% 1* 1* 0*

33-64 87 11* 33 43

24-32 110 59 45 6*
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18-23 31 24 5* 2%

Total 230 95 84 51

*socio-demographigroups unable to be modeled due to very low respaisdat

The representative group of respondents with aildbetween the ages of 33 and 64) also has tigedi
percentage of “no choice” responses: 16,4% of thaal answers. But, as expectehey are the least
probable to be interested in the small housingsu

The minimum number of respondents of 30 was reatbredll age cathegories except the 65+ g (Fig.
3), where only 2 respondents addressed the question#a an extemption frorthe 30 respondents ru
the 1823 single group will be modeled though it has dyrespondents, as s one of the interest grou
for this study.

Household size in age% Respondent groups
150 150

100 —-
. m24-32

co |8 - .| | =

50 . 1 Couple

0 ; 33-64 M Single
W65+ 1]

Single Couple With children
18-23 24-32 33-64 65+

W18-23

100 E ] With children

Figure 3. Graphic representations of respondents by age amsehold siz

Model estimates

Collected data is used to generate five potensiedet groups (Fig. 4) capturing their age
household size: 184 singles, corresponding to students-32 singles and couples, corresponc
to starters; and 384 couples and families with childrerorresponding to adul

MNL model is used to analyzke general attitude towards the presented alteasatias modele (Fig. 4).
This varies from + to,-showing that age group -64, couples or with children, are not interestethase
type of developrants, while younger age groups show a high levacoéptance. This was expected as ¢
families were not part of the targeted groups. &ifpce outcome is that the targeted groups, stisdgnunc
singles andatouples, have a positiattitude towardshis type of redevelopment. Further on, only thigdted
market segments are analyzed.

Acceptance
200 -

1.00 - \
0.00

18-23 24-32 24-32 -64  33-64
single single couple co ith

children

-100

-2.00 -

Figure 4. Acceptance
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Further, fig. 5 represents the preferences for a#tdlhute level by 3 targeted market segmentshhet
general positive acceptance (Fig. 4) for this tgpbousing. Here the non-linearity of the estimaadbutes
levels is highly visible, and so are the differengepreferences between groups.

18-23 Single 24-32 Single 24-32 Couple
Attribute Level Coefi. | sig. Graph. Coeff. sig. Graph. Coeff. | sig. Graph.
. 050
E studio 0.216 08-500 -0.013 | -0.288 1808
Housing = | S |
unit e | | |
bedroom -0.216 | 0.079 - 0.013 | 0.853 - 0.288 | 0.001 2
30-49 sqm 0.147 8:508 | 0.024 0.500 I -0.691 -00g |
Surface 50-75 sqgm 0.005 | 0974 8800 0.119 | 0.187 3099—|— —— | 0202 | 0069 |
76-100 sgm -0.151 | 0375 8588 | 0.143 | 0172 0.500 0.489 | 0.000 -
1000 C
9-12 €/sgm 0.518 2aee ]| 0418 -0.018
Price y — | o.00n . ¢ |
13-16 €/sqm 0.055 | D696 - | -0.054 | 0565 | 0120 | 0293
17-20€/sqm | -0.574 | 0002 - -0.364 | 0.002 1.000 -0.102 | 0457 -
None -0.400 3 -0.658 —amee———— | -0.745 . |
Private | |
outdoor Balcony 0.110 | 0.431 889 | 0.314 | 0000 | %28 ‘|__ 0.066 | 0544
Garden 0.290 | 0.073 0344 | ool [—=88—| | o679 | 0000 800
Unfurnished -0465 = -0.210 5 -0.181
Semi : | | -5 T
Furnishing | furnished 0218 | 0.159 - 0.041 | 0.663 090 0133 | 0.237 e
Fully | |
furnished 0.247 | 0.159 5 0.169 | 0.109 e 0.048 0.713
Gl 0500 0.200
Buildi Office 0.004 -0.100 | -0.058
uilding 0000
TS e - |
industrial -0.004 | 0.975 - 0.100 | 0.136 = 0.058 | 0.482 [ —

Figure 5. Market preferences estimated by MNL

For students, or low income singles, the most &ganit attribute is price. This target group iskiom for
the cheapest housing possibility, with a preferdocstudios. The availability of a garden is adgp
important factor for this group, as it is for atbgps within this model

For starters, 24 to 32 years-old singles, the daoep is lower than for the previous group, buitlsigh.
Price and private outdoor are statistically sigmaifit, with similar preference for either balconygarden.

Young couples with two incomes, have the lowesttpmesacceptance level, but still show a positittgude
towards these renting units. They are more intedeist the division of the housing unit (with prefice for
separate bedroom), bigger surface and private outddth an obvious preference for garden. For this
group, price is not among the outmost significatrtcates.

The results of the MNL model can be easily incoaped into a decision support system (DSS) so hieat t
impact of changes in the levels of attributes ami@hshares can be predicted. Also tradeoffsfferént
attributes levels can be tested in order to firedrttost attractive solution, or to test market catitipa. By
introducing data of different alternatives, proltiéibs or utilities generated by them can be pridic

CONCLUSION AND DISCUSSIONS

From the discrete choice experiment it resultedttimatargeted market segments (18-23 singles224-3
singles and couples) are open to the idea of limngused buildings, rejecting neither industniai office
ones. The fact that none of the industrial or effiziildings are considered as a negative featutteeof
redevelopment represents a positive outcome asutts in an increase of the number of buildings ¢ian
be considered for transformation.

Due to the high contribution to sustainable urbawetbpment, building reuse should be encouraged by
municipalities, by being cooperative and allowinxgeptions from the zoning plan or facilitating lega
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procedures. Another way for municipalities to errage such redevelopments is by limiting access for
developers to greenfields, and forcing them to wokproject opportunities within the city boundsgiand
by lowering land lease for vacant buildings.

Further research can be developed to establigtulf tamilies reject the proposed housing units tiuthe
size of the household or due to the building reBgancreasing the size of the housing unit otharkat
segments can be reached and their interest inredelrelopments can be tested.

Another implication of the findings of this resdaian be the development of a integrated suppoirthat
assists developers in choosing the best structunefise, by acknowledging not only the best sotufiom
the investor’s point of view (building transformati potential), but the future users’ preferencesels

Taking into consideration that society is changimg faster rhythm than the build environment, aects
should develop buildings that are easily adaptdbles buildings should be regarded not as a fikishe
product, but as an ongoing process as part of andignbuilt environment.
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