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1 ABSTRACT

Gentrification is a dynamic process due to histdljcdisinvested neighbourhoods experience sudadepti
class displacement in spatially concentrated ar&age. attraction of the physical environment might
encourage change of social class in local areassach replacement might push the original resglantd
others who might also suceptible outward to theginat area or even further areas. The susceptibks c
includes elder, poorly educated, lower income, padple of colour, while the middle- and upper-class
residents who are relatively younger, highly ededaand higher income may be able to stay. Taipeis
the captial and a municipality located in north&aiwan. The population of Taipei city is around éililion

in 2022, and is part of Taipei—Keelung metropolitaiea which is the 40th most-populous urban ardhen
world. The investment in transit and urban renegvajects have stimulated gentrification in Taipiy @n

the past, present and will do so in the future.réfoee, this study attempts to explore the susb#ipyi of
gentrification for different neighbourhoods at tapproaches in Taipei city. The first level is tendify
various stages (including early, mid- current,)lategentrification based upon small sets of inthcsibased
upon real estate value and demographic changemdie first phase, the temporal and spatial pattef
gentrifictaion will be analysed. The second phadle then apply principle component analysis (PCA) t
explore social-economic indicators related to gécdtion in various stages of genetrification. Tdi@come

of the principle component analysis can help maenittbanging conditions among various stages of
gentrification and come up with an appropriate putdsponse to the negative impacts of gentrificati
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2 INTRODUCTION

The term gentrification first used in 1964 is iratiag that the working class has been successilispyaced
by the middle class (Glass, 1964). Since thenetlaee interesting studies attempting to responketo
issues of gentrification in the past fifty yeanscls as the definition (Hofmeister, 1993; Smith &vifliams,
1986), the types, the driving forces, and the inpéZuk et al., 2015; Engels, 1994; Bourne, 1998
classic type of gentrification is proposed by R@iass (1964), and many other types have been fehti
including new-build gentrification, ‘studentificati’, and rural gentrification (Davidson and Lee§1@,
Lees et al., 2008; Davidson and Lees, 2005; P§jlig®04). No matter the type, it is quite commoffirid
gentrification in places which have been undergothg depreciation or deterioration of the built
environment and anticipating potential profit retdrom such land (Smith, 1979). Due to the attmaciof
the physical environment it might encourage thengkaof social class in local areas. Such replacemen
might push the original residents and others whghinalso be susceptible outward to the marginal are
even further areas of the city. As a result, upgigathe built environment will directly increasentarent and
further lead to other indirect impacts, such asitloeement of real estate price, the replacemerstoofal
classes, the change of industrial activities, dmel ¢thange of individuals’ living behaviours and esth
(Elliott-Cooper et al., 2020; Ghaffari et al., 208k et al., 2018; Ding et al., 2016; Freemanl e2816).

Residential displacement is a well-known impacultgsg from gentrification, including moving out by
choice or through eviction (voluntary or involuntarAlthough, the empirical findings of the disptswent
caused by gentrification is inconclusive and noststent evidence shows which susceptible houselaoils
more likely to move. Some studies find evidencenwshg the shift of economic status, racial compositi
population composition in gentrifying neighbourhedcKinnish et al., 2010; Crowder and South, 2005)
Conversely, some studies find only few variatioegaeen gentrifying and nongentrifying neighbourhteod
(Ellen and O’'Regan, 2011; Freeman, 2005). Stikre¢his a filtering process in gentrified areas tuéhe
physical renovation of deteriorated housing andt lrivironment (Lees et al., 2008). A combinatidn o
‘push’ and ‘pull’ factors compose the key agentdha filtering process of in-movers and out-movéns.
movers are people often described as those witiehigcome, higher education attainment levels (it
1991), while out-movers are susceptible groups siscthe elderly, low-income earners, renters, thagde
low educational attainment levels, and/or persoashouseholds of colour (Ding et al., 2016).
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Gentrification is a dynamic process due to histdlyc disinvested neighbourhoods experience with
susceptible class displacement in spatially comated areas (Smith, 1998). Both qualitative and
quantitative methods are applied to unfold gemw@iion over time and analyse the phenomenon of
gentrification (Brown-Saracino, 2010; Davidson dmes, 2005). A number of efforts incorporate avdda
data including income, race, educational attaingrfemiising values, rent, and others to categors@altern
and/or status of gentrification. Chapple (2009) ligspa geographic information system to mapping
susceptibility to gentrification based on the imdars of affordable housing programmes. Owens (012
utilised cluster analysis to explore transitionsoam urban neighbourhood changes. Bates (2013)eappli
indicators to separate various stages of genttidicaand then to measure the risk of gentrificatibmg et

al. (2016) compared residential mobility among asi kinds of gentrification categories based oensity.

To sum up, gentrification has changed the livingimmment, the character, the population compasitb
urban neighbourhoods in cities worldwide. TaipetyCthe capital city in Taiwan, has been undergoing
significant public and private investments, theepteise of housing price has further changed both i
demographic and economic status of residents. Téeissand the features of displacement caused by
gentrification is Taipei City is relatively littleesearched. The purpose of this study is to urateist
susceptibility of gentrification better and to comne with appropriate practices to address gerdtific for
Taipei City. The approach to exploring the socioremmic features of susceptible areas to gentrifingtas
two phases. At the beginning, a relatively smalldéndicators including the housing market coiudis and
demographic change are applied to identify vargtages of gentrification in the study area, andréiselts
will be represented as potential targets for emgrgi-risk neighbourhoods. The study then appliexiple
component analysis (PCA) to explore key componamisng various stages of gentrification. The resafits
PCA could help to understand the socio-economitufea of a particular area towards appropriatéegies

to solve the disproportionately impact on presersusceptible residents.

3 RESEARCH DESIGN

3.1 Research Model

Based on past definitions of gentrification, thérdgon applied in the study is the change of hinganarket
and demographic change. There are two parst oysiaah the study, including the stage of gentaifion

and the susceptibility of gentrification. In thesfi phase, a relatively small set of indicatorduding the
housing market conditions and the demographic awmreye applied. In the second phase, principle
component analysis is used to explore the susdéytdf gentrification.

Stage of Gentrification Social-economic Indicators
Criteria Criteria

Housing market conditions *  Economic Status
_ Suitability . Educatlolnal Level Principle Susceptibility of
Demographic change Analysis » Economic Development Component Gentrificati
«  Population Composition Analysis entrification

Land Use

Fig. 1:Conceptual model.

3.2 Study area — Taipei City

Taipei city is the capital and a special municigdibcated in northern Taiwan. The population ofpBacity

is around 2.5 million in 2022, and is part of Taieelung metropolitan area which together are4ih
most-populous urban area in the world. The studgnémes the stages and the key component of
gentrification in Taipei City from 2012-2019. Likeany cities worldwide, gentrification has acceledaits
pace in Taipei City. Taipei City has several chamastics which contribute to the rapid gentrifioat over
decades. With the vivid downtown and several mpjdlic investments (e.g., Taipei MRT system), Thaipe
City has a strong and stable economic developmeshtatiractiveness for the working class. In additio
large amounts of public investments are attribwtedp-grading utilities and facilities in Taipeityciwhich

has further stimulated public and private urbareveal projects. As a whole, the investment in triaasd
urban renewal projects has stimulated gentrificatio Taipei city in the past, present and will dois the
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future. Therefore, this study attempts to explohe tsusceptibility of gentrification for different
neighbourhoods in Taipei city, Taiwan.

3.3 Indicators for gentrification susceptibility

The operational definition applied in this studytie change of the housing market, vulnerability to
displacement, and demographic change. When geatidn occurs it might create a disconnection betwe
potential value and current value. Once the areasrbe desirable they would further appeal to dpezo
and/or higher-income households, and there willabasteep rise in housing market. Therefore, both
household income and university degree are applethe indicators of vulnerability to displacemeértte
categorisation of low, moderate, or high is basadhow an individual “Li” compares to the citywide
average.

There are three main categories to capture the stigentrification: early, mid and later. In tharlg stage
three types are distinguished in 2019 which ames&ter have early signs of gentrification. Type&sZlose to
high-value and high-appreciation, but housing valaled appreciation rates remain low or moderageetis

no sign of demographic change. and for both apatieai rates in household income and university elegr
stay low. Type 2 is experiencing a high-appreciatiate but housing values remain low or moderate an
there is no sign of demographic change. In typeo@simg values remain low or moderate, but it has
experienced high-appreciation rate and ia clodedl-value and high-appreciation. The mid stagécates
that units are undergoing significant impacts frgentrification. Although mid units remain low andusing
values moderate, they are experiencing high-apgtienirates in the housing market and significdrange

in demographic and there is moderate and high ajgi@n rate in household income and universityrdeg
Two types of units are regarded as later catedor®012 housing value in type 1 was low and modebat
then became high-value in 2019. In addition, gxperiencing moderate and high appreciation in éloois!
income and university degree. Housing value in t®pgas low and moderate in 2012 but became high in
2019, and both household income and universityaegre moderate and high in 2019.

Public and private investments would displace lomakting businesses and change the neighbourhood
features (de Oliver, 2016), and further shift sbciatworks and culture context (Betancur, 2011). In
addition, the improvement of the neighbourhood Itesim rising home values and rents, and such an
increment might force residents to move out (Anguski, 2016; Fullilove, 2004). Although there igtlé
agreement on the negative impacts on gentrificatiom improvement of a neighborhood might accompany
racial displacement (Pattillo, 2007), income sfitlen and O’Regan, 2011), or socioeconomic upgrgdi
(Ding et al., 2016). Existing residents who areofolder, poorly educated, with low-income, angherson

of coloured households are displaceds by thoseamhoelative young, highly educated, middle- anpeup
class, and/or person of white households (Marcl@85). A number of efforts applied indicators tentfy
gentrification neighbourhoods or risk of gentritica tracts. In this study, the four main sourcefemed to

are Rigolon & Németh (2019), Chapple et al., (20Bates (2013), and Freeman (2005).

Freeman (2005) applied national sample and cemaats to measure residential mobility and displas@m
among gentrifying and nongentrifying neighbourhodulg with potential. Five indicators were used
including housing prices, educational attainmenellepoverty rate, colour of household, and houkEho
income. Bates (2013) categorised gentrifying neigihboods based on housing market condition,
vulnerability to gentrification and demographic nbge, and used dozens of indicators (including
demographic change, median home value, educatettaihment level, communities of colour, median
household income) to explore socio-economic featameong various stages of gentrification. Chappid.e
(2017) defined four criteria, and if any tracts @fhimeet three out of four will be considered astrifging
neighbourhoods. The four criteria includes highcpatages of low-income households, people without a
college degree, renters, and people of colour. iMeltindicators such as housing price, white rasisie
median rents, college-educated people, and incoenapplied to analyse gentrified neighbourhoodufiesst
Rigolon & Németh (2019) gathered total populatiamant, people with bachelor’'s degree, coloured |ggop
household income, rent, home value, and housirtg.uni

In total, based on past literature review and dlatdation in Taiwan, the period is 2012-2019, besa of
the disclosure of information on actual price rggison of real estate transactions has been ingtésal in
2012. The indicators applied to measure gentriboasusceptibility include economic status, educstl
level, population compaosition, and land use.
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Indicators Description Source
Economic Housing Value Median value of owner-occupied hogsiept. of Land
Status units Administration, M.
0.1
% People of low incom& | Percentage of low income people Dept. of Sogial
Welfare, Taipei City|
Government
Educational | % Bachelor Degree orPercentage of people aged 15 or older witbept. of Household
Level Higher at least a bachelor’s degree Registration, M. O. |
Population | % 15-64 year-old people Percentage of 15-64 yahpebple Dept. of Household
Composition [ oer 65 year-old people| Percentage of people @veear-old Registration, M. O. |
Land Use % Residential Use Ratio between total ainofi residentiall National Land
use and the area of*xtatistic area Surveying and
% Industrial Use Ratio between total amount of sidal galpplng Center, M
use and the area of“tatistic area '
% Commercial Use Ratio between total amount of cercral
use and the area of“tatistic area
% Public Facilitie Ratio between total amount of public
facilities use and the area of“tatistic
area
Table 1: Indicators for exploring gentrificationsseptibility
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Fig. 2: Gentrification Types.
4 RESULTS

4.1 Gentrification types

The gentrification typology is applied to Taipeskd upon the spatial unit of “li", and the map Hiigits the

early, mid, and late stages of gentrification irusing market condition and demographic change. |02

HE
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belong to the early stage and are located in ther @ueas of Taipei. 79 li belong to ther late staand are
located in the inner city. 58 li belong to the ndgiihge, and are located in between thr early staddate
stage areas.

4.2 Susceptibility features

The nine attributes describing the physical envitent were presented in Table 2 to Table 4. These ar
housing value, % people of low income, % bache&gree or higher, % 15-64 year-old people, % over 65
year-old people, % residential use, % industrial, @ commercial use, and % public facilities.

For the early stage, PCA extracted three comporteatsexplained 63.2% of the variance and 0.60Bhef
KMO value (Table 2). The attributes % bachelor degor higher, % 15-64 year-old people, % over G&-ye
old people, % residential use, and % commerciakhsav a high positive correlation within Early P&id
explained 28.9% of the variance. For purposes sé€rijgtive clarity, this combination of attributdsat make
up Early_PC1 was labelled “strong working populatioThe second principal component, Early PC2,
explained 21.7% of the variance with the attribithdustrial use and % commercial use; this coatinn

of attributes was labelled “economic growth”. Theilautes % people of low income and % over 65 year
old people are highly positive within Early PC3 aaxplained 12.6% of the variance; the combinatitthe
attributes was renamed as “vulnerable population”.

Component

Early PC1 Early PC2 Early PC3
Housing value 0.348 -0.337 -0.562
% People of low income -0.357 0.372 0.583
% Bachelor Degree or Higher 0.714 -0.562 -0.050
% 15-64 year-old people 0.689 -0.370 0.343
% over 65 year-old people 0.554 -0.204 0.537
% Residential Use 0.712 0.440 0.005
% Industrial Use 0.276 0.671 -0.248
% Commercial Use 0.615 0.649 -0.014
% Public Facilities 0.315 0.383 -0.066
Eigenvalue 23599 1.957 1.131
Proportion (%) 28.883 21.742 12.565
Cumulative (%) 28.883 50.625 63.190
KMO 0.608
Bartlett test Test value: 569.763, degrees of freedB6

Table 2: Component matrix of early stage.

For the mid stage, PCA extracted three componéatsexplained 63.2% of the variance and 0.556 ef th
KMO value (Table 3). The first principal componévitd_PC1 shows high positive correlations with %
bachelor degree or higher, % 15-64 year-old pe@pid,% over 65 year-old people, explaining 28.8%hef
variance; this combination of attributes was refdrto as “strong working population”. The attritsits
residential use, % industrial use, and % commengsal show high positive correlation in Mid-PC2 and
explained 19.5% of the variance; Mid_PC2 was remafaeonomic growth”. Mid_PC3 (working class and
low income) explained 14.8% of the variance witl #itributes % people of low income and % indulstria
use. Mid_PC3 was renamed “vulnerable population”.

Component

Mid_PC1 Mid_PC2 Mid_PC3
Housing value 0.323 0.494 -0.552
% People of low income 0.169 0.061 0.821
% Bachelor Degree or Higher 0.869 -0.088 -0.235
% 15-64 year-old people 0.938 0.042 0.111
% over 65 year-old people 0.843 0.079 0.112
% Residential Use 0.180 0.744 -0.090
% Industrial Use -0.084 0.463 0.524
% Commercial Use -0.081 0.754 0.025
% Public Facilities b -0.027 0.448 0.128
Eigenvalue 2.595 1.758 1.331
Proportion (%) 28.833 19.532 14.785
Cumulative (%) 28.833 48.365 63.150
KMO 0.556
Bartlett test Test value: 595.465, degrees of freeB6

Table 3: Component matrix of mid stage.

For the late stage, PCA extracted three comportbatsexplained 64.5% of the variance and 0.57&ef t
KMO value (Table 4). Late PC1 (strong working p@tiain) explained 32% of the variance with the
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attributes % bachelor degree or higher, % 15-64-glhpeople, % over 65 year-old people, % residént
use, and % commercial use. The second principapoaent Late_ PC2 (economic growth) explains 18.1%
of the variance with the attributes % people of limwome, % industrial use, % commercial use, and %
public facilities. Late_PC3 (better living enviroent) explained 14.3% of the variance with the ladties
housing value and % public facilities.

Component

Late PC1 Late PC2 Late PC3
Housing value 0.279 -0.307 0.534
% People of low income 0.170 0.476 -0.650
% Bachelor Degree or Higher 0.873 -0.332 0.098
% 15-64 year-old people 0.909 -0.017 -0.226
% over 65 year-old people 0.805 -0.288 -0.181
% Residential Use 0.646 0.368 0.195
% Industrial Use 0.140 0.584 -0.081
% Commercial Use 0.532 0.466 0.255
% Public Facilities -0.042 0.587 0.523
Eigenvalue 2.877 1.633 1.291
Proportion (%) 31.969 18.144 14.347
Cumulative (%) 31.969 50.113 64.460
KMO 0.578
Bartlett test Test value: 932.164, degrees of freeB6

Table 4: Component matrix of late stage.

5 DISCUSSION

The results show that vulnerable population, esfigdihe combination of % people of low income &nbd
over 65 year-old people and the combination of %pjee with low income and % industrial use, exist in
both early and mid stage. Although % people of ingome also exist in the late stage, but with Yugtdal

use, % commercial use, and % public facilitiesjdatk that the strong demographic shift might cleating
amount of vulnerable population. In addition, th@mbination of housing value and % public facilities
representing an improved living environment havereased housing value in the late stage. Economic
growth exists in all stages indicating that stra@pnomic activities might attract more highly ededa
population in such areas. To sum up, there ardagitiés and divergences among the three stagesasAr
where are undergoing gentrification, it seems teehsiginifciant features on labour force and ecoieom
development. In all three stages, “strong workimguation” and “economic growth” are the signifcant
compositions. As for the divergence, there is widhke population before mid stage while it becoess|
significant in the late stage of gentrification. rFthe positive effect, gentrification indeed reliita
neighborhoods and local businesses. However, nwaeronsequences include increase in rental leases,
higher real estate prices, changes in industrialines and commercial services, displacementefalready
vulnerable residents to either a nearby margired ar a location further out, and a cascade ofipligms in

the lives of the displaced (Elliott-Cooper et &020; Ghaffari et al., 2018; Zuk et al., 2018; Digigal.,
2016; Freeman et al., 2016).

In order to cope with the displacement of vulnezat#sidents, there have been many strategies dtudie
previously. These include affordable housing préidac strategies, preservation strategies, teneant
protections and suppoprt, and asset building acal leconomic development (Chapple et al., 2017&r& h
are multiple ways such as impact fees from theapeihousing market (Kim, 2011) and housing trustu
(Calavita and Grimes, 1992) are fiscal ways toteredfordable housing. Taxing and land use contods
possible ways such as property tax exemptions &otiqular owners and integrate inclusionary housing
requirements into zoning regulations to incengvéfordable housing development (Hickey 2014)stlya
cities can invest and build up city-owned afforaabbusing on public land (Hickey and Sturtevant,5).
Due to the fiscal limitation, the supply of affold@ housing might not catch up the displacement of
vulnerable residents. Therefore, rent control wdagda fisible approach in the short-term. The camitrol
allows vulnerable residents to stay at the existigighborhood for relative stable and secure aire Ellen

and O’Flaherty, 2013). However, some studies foant rent control might reduce the the quality and
quantity of rental units for relative low return oents (Freeman and Braconi, 2004; Keating et 298).
Tenant protections and support limits landlordha¥ing ‘just cause’ to do the further eviction @mants
(Winstead, 2006). Last but not least, it is impotrte support local economic development to vulbkera
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residents. This way, the accumulation of fortunghmhincrease the capacity of affording housing karidg
standard in gentrifed areas (Lester, 2009; Pager&dmnd Sherraden, 1997).

6 CONCLUSION

The driving forces of gentrification might inclugeiblic-sector investment in transit, upgrading tlities
and facilities, urban renewal and others, and soebstments are positive in revitalising neighbaardis
and local businesses. However, the upgrading boitornmnet will directly increase land rent andler
lead to other indiret impacts such as the replaoéwiesocial classes, the increment of real egiate, the
change of industrial activities, and the changendividuals’ living behaviours and so on. This stud
attempts to explore the susceptibility of gentdfion for different neighbourhoods through two psasf
analysis in Taipei city, Taiwan. The first phastoisdentify various stages (including early, madd late) of
gentrification ny means of small sets of indicabzsed on real estate value changes and demographic
changes. During the first phase, the temporal gatied patterns of gentrifictaion are analysed. $keond
phase applies principle component analysis (PCA)explore social-economic indicators related to
gentrification in various stages of genetrificati@wverall, the outcome of the principal componemlgsis
can help monitor changing conditions among vargtages of gentrification and come up with appraeria
public response to the negative impacts of gea#tion.
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