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Chapter 6 Relationship between the
Housing Price and Competitiveness:
Empirical analysis

Xu Haidong\WangHaibo

We havereviewediteratureon the houseprice and urbancompetitivenesand presenthe currentstatusof the land market
andthe housepricein citiesaroundthe world. Basedn that, we will discusshe globalimpactof the housepriceon urban
competitivenesdJrban competitiveness measuredy the competitivenesmdex and basedon a ¢ i tingotnsleveland
populationsize.In this chapterwe first look at the relationshigbetweerthe housepriceto incomeratio, the houseprice,
incomeand populationas awhole,then describethe patternand trend shownin eachregion,country, city and urban
agglomerationreveathe impactof the housepriceon urbancompetitivenesandpopulationandconcludehatthe eff ect of

the housepriceon urbancompetitiveness in aninvertedU shapefirst it goesup andthendeclineslongwith the tradeoff

betweeltheaggregatiorforceandthedispersiotfiorce.

6.1 A global description of the house price to income
ratio : the global house price is unreasonable

6.1.1.The global house price is unreasonable, and the house price to
Income ratio is the highest in Asia and Africa, and lower in inland areas
and developed countries than in coastal areas and developing countries.

Out of the311sampleitieswechoseHavanathe capitalpiggestityandeconomicgulturalandbusinesbubof Cubahadthe
higheshousepriceto incomeratioin 2015 thatis 50.36 anextremelynreasonablegure. Furthermorethe grossrentalyield
in the city properwas35.36comparedo 31.4in the urbanperipheryThe differencewassmallandthe yieldwashandsome,
meaningthat the urbanperipherywasaspopularasthe city properand could generateonsiderablgieldsfrom realestate
investmentThe priceto rentratiowas?.83in thecity propercomparedo 3.18in the urbanperipherybothatalow level.This
meansthat buying is a better dealthan renting. The mortgageas a percentagef incomewas335.14in urbanHavana,
meaninghat nearlyall of the p e o prica@m@vesspentrepayinghe mortgagesothec i thquéingaffordabilityindexwas
0.3,averylow levelBasedn theabovearalysiswecanseehatthe housepriceis vitalfor the city of Havana.

Seconanlyto HavanavasKathmandult isthe capitalandbiggestity of Nepal With alandareaof 50.67squareilometres
it is hometo five millionresidentsyith nearlyl00,000esidentpersquaréilometrelts housepriceto incomeratiowas40.67.
As adenselypopulatectity, Kathmandihada grossentalyieldof 1.53in its city properand2.92in the urbanperipheryboth
ata low level;the priceto rentalratio was65.38in the city proper,comparedo 34.27in the urbanperipherymeaninghat
rentingis a better dealthan buying.The ¢ i thgusirggaffordability index was0.19,lower than H a v a meadisgthat
residentin Kathmandwaremoresensitiveéo the houseprice.
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Wealsointroducedhe housepriceto incomeratio of all our samplecitiesto determinavhetherthe globalurbanhouseprice
wasreasonabler not. Amongthe 10 citieswith the highestpriceto incomeratio (seeTable6-1), severarein Asia,two in
Africa,and onein North Americajfive arein BRICScountriescomparedo zeroin G7 countriesshowingthat most of
theselOcitiesare from developingountries.

Table 6-1 Cities with the highest housing price to income ratio in 2015
City Country Housing price to income Region BRICS country G7 country
ratio (Yes/No) (Yes/No)
Havana Cuba 50.36 North America No No
Kathmandu Nepal 40.67 Asia No No
HongKong China 36.83 Asia Yes No
Kampala Uganda 36.53 Africa No No
Beijing China 33.06 Asia Yes No
Mumbai India 32.54 Asia Yes No
Accra Ghana 31.1 Africa No No
Damascus Syria 30.57 Asia No No
Macao China 30.5 Asia Yes No
Dalian China 28.8 Asia Yes No

SourceCity and Competitiveness Indeatabase CASS

Then wetook a closerlook at the globalhousepriceto incomeratio (seeTable6-2) andfound an averagealueof 10.62,
meaningthatthe housepricewasnot reasonablrom the globalperspectiveBesidesput of the 311samplecities 41 hada

ratioof lesghan 3,52 no lessthan3, butno morethan6, 76, largerthan6 but no morethan10,112largerthan10but no

morethan20,and30 largerthan20.Thismeanghatonly 16.7%of the samplecitieshada housepriceto incomeratioata

reasonableangecomparedto nearly83%with anunreasonabl&tio,meaninghatthe globalhousepricewastoo highand
extremelyinreasonablen the whole.

Table 6-2 The description of the housing price to income ratio in different ranges of values

Range of values Variables

Average value Standard error Minimum value Maximum value

Global 311 10.6245 7.491411 0.44 50.36
HPIR<3 41 (13.18%) 2.163171 0.604332 0.44 2.97

3=<HPIR<=6 52 (16.72%) 4.450192 0.894814 3.03 6.00

6<HPIR<=10 76 (24.44%) 8.112500 1.182139 6.12 10.00
10=<HPIR<=15 74 (23.79%) 12.08216 1.364829 10.01 14.95
15=<HPIR<=20 38 (12.22%) 17.00842 1.367765 15.06 19.93
20=<HPIR<=25 13 (4.18%) 22.55077 1.405901 20.06 24.55
25=<HPIR<=30 8 (2.57%) 26.48125 1.162748 25.42 28.80
30=<HPIR<=35 5 (1.61%) 31.55400 1.175322 30.50 33.06
HPIR>35 4 (1.29%) 41.09750 6.456270 36.53 50.36

SourceCity andCompetitivenessindex Database CASS

Basedn the abovedescriptiveanalysisf the priceto incomeratio,we drewup a chartof the globaldistributionof the ratio
(sedrigure 6-1).Areasin black are where the ratdess thai3;thosein green whert isno less thai3, but no more thars;
thosein blue, largetthan6, but no morethan10;thosein pink,largethan10, butlesgshan20;andthosein redlargeithan20.
Figure6-1 shows that by region,mostEuropearand Asiancitieshavea relativelyhighandobviouslyunreasonablgriceto-
incomeratio, with aworg casen Asia- thefigure showghatmostof the citieswith aratiohigherthan20arein Asiatheratio

in Oceaniaitiesfalls betweer6 and 10jn SouthAmerican cities mostly fal betweerL0and 20, also unreasonable;iand
North Americancitiesit isnoticeablyowerthanin otherregionsandin areasonablengeBy countrythe USAhasalow and
reasonablpriceto-incomeratio on the whole,andtheratiois unreasonablgssthan3 in someAmericarcities;in Brazilthe
ratiofallsunreasonablybetweerl0 and20in mostcities;the ratio fallsunreasonabligetweeré and20in the UK, France,
GermanyPolandandtheir neighbouringountriesn Europe;andit remainsabovelQin China,India,JapanThailandand
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someof their neighbouringountriesin Asia.Moreovey we can alssee that the prige-income ratids much highein

coastal cities than inland cities. Téred columnsaremostlyin coastahreasmeaninghat citieswith the priceto-income
ratioabove20aremostlycoastatities.

Figure 6-1 Global distribution of the price -to-income ratio
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House Price to Income Ratio

We then comparedhe priceto-incomeratio of different areago specifythe globalrelationshipof priceto-incomeratios
(seeTable6-3). Table6-3 showshatthe averaggalueof the priceto-incomeratioin North Americas4.66jn Oceaig, 6.91jn
Africa,12.24Europe,11.03Asia,14.14andout of the 311samplecities the averag&alueof the priceto-incomeratioin G7
countrieds 5.75,comparedo 14.10in BRICScountriesThis showsthat North Americais the only regionwith a reasonable
priceto-income ratio ang8l out of the 70 sample cities haageasonablpriceto-income ratio36 havearatioof less thaf3 -
togethertheymakeup 81%o0f the total;the priceto-incomeratiois unreasonablgbovel0in Africa, SouthAmericaEurope
andAfrica, with exceptionin six Africancities,six SouthAmericarcities eightEuropearcities,and 10 AsiancitiesandAsia
hasthe highest averag@alueof priceto-incomeratio, followedby Africa. By internationabrganizationthe priceto-income
ratiois generallyreasonablie G7 countriesbut unreasonabla BRICScountries.
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Table 6-3 Description of the price -to-income ratio in different regions
Variables | HPIR<3 3=<HPIR<=6 Averagevalue Standard error  Minimum value Maximum value

North America | 70 36 21 4.658286 6.198342 11 50.36
Oceania 7 0 1 6.911429 1.449338 4.45 8.76
Africa 20 2 6 12.2365 9.809248 2.13 36.53
SouthAmerica | 34 0 6 12.16941 5.873588 4.2 25.73
Europe 88 1 11.02818 4.592166 0.44 24.2
Asia 92 2 10 14.13902 8.16093 2.26 40.67
G7 102 37 29 5.749412 4.470155 0.44 24.2
BRICS 66 2 6 14.10061 7.777817 2.13 36.83

SourceCity andCompetitivenessindex Database CASS

By urban agglomerationthe BostorWashingtonagglomerationChicagePittsburgh agglomerationNorth California
agglomeration and thiexadelta agglomeration haaeaverage valuwd the priceto-income ratiof 3.964, 2.345, 5.837 and
3.002,respectivelyshowinghattheratiois basicallyeasonabla majorUS cities,consistenwith the aboveobservationThe
averagevalueof the priceto-incomeratio in the SdoPaulometropolitanareain Brazilis 16.705jndicatingthat the ratio is
unreasonablgigh in Braziliancities.The priceto-incomeratio is 18.373and 16.705n the Mumbaimetropolitanareaand
Bangalorenetropolitan areajndia, respectivelyneaninghat the ratiois unreasonabli@ Indiancities.The figure is 7.8and
7.626in the LondonLiverpool agglomeratioiin the UK andin the Northwest Europe agglomeratioifcoveringFrance,
Germany,Netherlandsand Belgium), respectivelymeaningthat the ratio falls unreasonablpetween6 and 10 in major
Europeartountries.

Table 6-4 Description of the price -to-income ratio in different urban agglomerations

Agglomeration Average value of the Variance Minimum value Maximum
price - to-income ratio value
Boston-Washington 8 3.964 2.629 1.16 8.93
agglomeration
ChicagoPittsburgh 11 2.345 0.863 1.10 3.61
agglomeration
North California agglomeration| 3 5.837 2.943 2.57 8.28
Mumbai metropolitan area 3 18.373 12.269 11.25 32.54
London-Liverpool 7 7.800 5.842 0.44 16.56
agglomeration
SaoPaulometropolitan area | 4 16.705 5.197 9.61 21.87
TexasDeltaagglomeration 6 3.002 0.793 2.28 4.11
Bangalore metropolitan area | 5 9.798 2.792 6.57 14.04
Northwest Europe 8 7.626 4.194 4.29 17.23

agglomeration

Source City andCompetitivenessindex Database CASS

6.1.2. The price -to-income ratio fluctuates upward in developing
countries and cities and remains basically the same in developed
countries and cities.

After lookingat the globalpriceto-incomeratio of 2015,we chartedthe trajectoryof change the globalpriceto-income
ratioin recentyeargseerigure6-2 and6-4). As far aschange the priceto-incomeratioin differentregionqFigure6-2) are
concernedhe figue hasbeenlow in North AmericaandOceanialowerin the formerthanin the latter;it peakedn 2011in

Africaandhas beenfallingslowlysincethen,but is still in an unreasonablengejt hasbeenclimbingin SouthAmericaand
approximated5in 2016jt showdittle fluctuatiorin EuropeandAsia fluctuatingaroundl0in Europeandaroundl5in Asia.



Figure 6-2 Changesin the price -to-income ratio in different regions
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As far aschangesn the priceto-incomeratio in different countriegFigure6-3) are
concernedthe figure hasremainedasicallythe samein AustraliaCanadafrance,
Italy, Mexicq New ZealandSouth Africa Turkey ard the United Satesin recen years;
it is reasonabliow in the United Statesand SouthAfrica;it hasbeenincreasingnd
remaininginreasonablgbovel0in Brazil,China,India,JapanSingaporandthe UK,
meaninghatthepriceto-incomeratioismoreunreasonabla Asiaithefigue hasbeen
fallingin PakistamndPolandovertheyears.
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Figure 6-3 Changesin the price -to-income ratio in major countries
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With regardto global cities (seeFigure 6-4), Beijing- UP from yearto year.In 2016B e i | pricetg-idcome
the capital city of China, one of its municipalities ratio was33.45,quiteunreasonabléie grossrentalyield
directly under the central government,central cities, Of itscity properandurbanperipherywas2.25and2.61,
super cities and internationalmetropolisesand the and the priceto-rental ratio 44.41 and 38.38,
political,cultural, internationalexchangend innovation "€SPectivelymeaningthat in Beijing,rentingis a better
hub of China- hasseenits priceto-incomeratio going deal than buying. The priceto-income ratio has been

Figure 6-4 Changesin the price -to-income ratio in major cities
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growingover the yearsin Beijing,meaningthat the house
pricehasbeenincreasinglymportantfor localresidents.

The priceto-incomeratio hasalsobeengrowingin Hong
Kong, ShanghaiSingaporeand Tokyo in recentyears,but
falling slightly in Guangzhou,and has shown little
fluctuationin othermajorcities.
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6.1.3. The house price is a stimulus
for income growth in most of the
world, but a restraint in Asia and
Europe, and in particular in

Europe.

Basedon the analysi®f the globalpriceincomeratio, we
chose 246 samplecitiesacrossthe world accordingo data
availabilityto studythe relationshigbetweerthe houseprice
and income (seeFigure 6-5). Areasin blue are wherethe
housepricehasa negativémpacton income thosein red,
a positiveimpact,and thosein greenthe two arein a U-
shapedrelationshipFigure6-5 showsthat the houseprice
hasa positiveimpacton incomein mostcities,thatis, the
higherthe houseprice,the higherthe income.By region,
Oceania,Europe and Americahave seenan inverted U-
shapedelationshipbetweerthe two in somecities- when
the houseprice is skyhigh, income will fall, but sucha
relationshijisrarelyseerin Asiaand

Figure 6-5 The price -income relationship
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Africa.In North AmericaSouthAmericaandAsia the house
priceis mostlyastimulusor incomegrowth;in Europejt isa
restrainin quiteanumberof citiesbut becomesa stimulusn
only a few cities;in Asia, the houseprice hasa negative
impactonincomemeaninggrowinghousepricewill leadto
lessincome By country,in the United Statesthe houseprice
stimulates incomgrowthin mostcitiesbut suppressésin
some cities and the two are in an inverted U-shaped
relationshipn partof the NorthwestUS.The casds similar
in Brazil wherethe houseprice mainly stimulatesncome
growth but suppressed in only a few cities. The house
priceis alsoan incomestimulusin most Asian countries.
But unlike Asia, North Americaand South America,in
Europe the houseprice suppressesicomegrowth,suchas
in Spain,France,Germany,ltaly and some neighbouring
countries. In particular,the two show an inverted U-
shapedelationshign Franceand Germanyand the house
pricedrivesup incomeonlyin afewcities.
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Relationship between House price and Income

Source City andCompetitivenessindex Database CASS

To specifythe priceincome relationshipwe examinedregion by regionto seewhetherthe house price stimulatesor
suppressesncomegrowthor whethertheyarein aninvertedU-shapedelationshigseeTable6-5). Table6-5 showsthat
the housepricemainly stimulatesncomegrowthin North AmericaQOceaniaand SouthAmericaput suppressésin Africa,;
in Europeand Asia,the differencebetweerthe two effectsis small.By internationabrganizationin G7 and BRICS,the
housepriceis predominantlya stimulusfor incomegrowth.But G7 countriesobviouslyhavemore case®f the invertedU-
shapedelationshipetweerthe housepriceandincomethanBRICScountries.
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Region Sample size The house price The house price The house price and
stimulates income suppresses income in an inverted U -
growth income growth shaped relationship

North America 58 13 30 15
Oceania 7 4 2
Africa 13

SouthAmerica 30 15

Europe 71 27 28 16
Asia 67 24 29 14
G7 81 21 37 23
BRICS 50 12 31 7

SourceCity andCompetitivenessindex Database CASS

6.2 The general picture: the house price is in an inverted
U-shaped relationship with urban per capita income and
competitiveness

The top 10 citieswith the highesthouseprice somehowoverlapwith thosewith the highestper capitaincome the biggest
populatiorandthehighestompetitivenesadex;ahighhousepriceis associatedith highcompetitivenegseel able6-6).If we
take a closelook at the top ten citiesin thesecategoriesve will find a certainrelationshigetweerthe housepriceandthese
three factors.Specificallyamongthe top 10 citieswith the highesthouseprices Hong Kong, Londonand New York take
the top three placesfive are Asian cities, thr&iropearcities and twdorth American citiesAmong the todlO citiesin
termsof per capitaincome,SanFranciscoZurich andGenevaare also ranked among the 1@pwith the most expensive

house prices. Among the td® most populatedcities, Tokyo and New York are alsoamongthe top 10 citieswith the
highesthousepricesput of the 10 most competitivecities,sixareamongthe top 10 mostexpensiveitiesin whichto buya
home:New York, London,SanFranciscoSingapore HongKongandTokyo.In particularbecausef its specialocation Hong
Kongisrankedhemostexpensiveityin whichto buyahome, andShenzheandBeijingarealsoamonghetop 10citieswith

thehighesthouseprices.

Table 6-6 Top 10 cities by house price, per capita income, population and competitiveness

Per capita income Population Competitiveness

index

1 HongKong Stamford Tokyo New York

2 London San Jose Jakarta London

3 New York SanFrancisco Seoul SanFrancisco

4 Singapore Boston Manila LosAngeles

5 Zirich Washington Shanghai Singapore

6 Tokyo New York SaoPaulo Hong Kong

7 Geneva Zurich Mexico City San Jose

8 SanFrancisco Hartford New York Paris

9 Shenzhen Seattle Mumbai Tokyo

10 Beijing Geneva Beijing Chicago

Source City andCompetitivenessindex Database CASS



GlobalUrbanCompetitivenedeport20172018:
House Prices,Changing The City World

12

6.2.1 The house price is in an
inverted U -shaped relationship
with competitiveness

Globally speakingthe house price is closelyrelatedto
income level and competitivenessBasedon the data of
per capitaincomeand housepricesof all samplecities,we
drew a scatterdiagram(Figure 6-6). This diagramshows
a certaininverted U-shapedrelationshipbetweenthe two
indicators.

(1) Generally speakirg; i ey €apita income witlicrease
alongwith the risein the houseprice, but whenit hits a
certainpoint, the stimulusof a rising houseprice will be
damagedndeventurnedinto anegativéorce.(2) The cities
with a lower house price are more evéam income
distribution, citiesvith more expensivenousepricestend
to earn more, which provesthat the house price has a
certainpositiveimpacton the incomelevelat acertainstage.
(3) After calculatinghe correlationcodficient betweerthe
houseprice and the incomelevel of all samplecities, we
found the codficient between2010and 2017was0.4273,
revealinga certain positive correlation betweenthe two.
But we alsonoticeda certaindispersionof samplecities.
Thismeanghatac i ingofeas affectecby other factorsin
additionto the house price, resultimygreatdeviationfrom
theline of fit.

Out of all the samplecities, Hong Kong was the most

Figure 6-6 Scatter diagram of global per capita disposable
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expensiveity in whichto buyahomein 2015with anaverage
houseprice of 21,525.2US dollars/m2, and its per capita
disposabléencome was 29,460US dollars,ranking52nd in
the world. The house price exertedan obvious negative
impacton its per capitaincome.The top-rankingproperty
pricein Hong Kong canbe explainedy the following three
factors First, Hong Kong is a globalfinancialcapitaland
attractslot of multinationatorporationgndimmigrantsvho
havestronghousingdemand SecondlyiHong Konghasonly
a smallland areaof 1,105.6squarekilometresand the Hong
Kong governmenhasa tight control overlandsupplyleading
to aninsuficient supply ofiousing. Thirdly, the Hong Kong
property market is highly liberalized,free from strong
governmentegulation All thesefactors have combinedto
drive up the houseprice, threateningHong K 0 n gitban
competitiveness.

SanJoseranksas aworld leademwith a per capitaincomeof
73,9249 US dollars,and in 23rd placewith an average
housepriceof 5,866.39%JS dollars/m2,in the forefront of
the 202 samplecities. SanJoseis the biggestcity in the
Silicon Valley, known as the capital of Silicon Valley. It
housedhe headquartersf majorhightechcompaniesuch
asCiscoandeBayandwetomesewentrantsuchasGoogle
and Apple. The hightech boom is transmittedto the real
estatemarket.Theinflux of highincomeearnergnakest
the most expensiveity in whichto buy a home.ln 2016,
the medianapartmentprice in San Josevas 850,000US
dollarsandnowit hasjumpedto 1,085,000S dollars.

income and house prices

1500( 2500(

2000c
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We drew a scatterdiagrambasedon house prices,the ~ €conomiccompetitivenessndex in 2016 was 0.7138,and
economic competitivenessindex and the sustainable betweerthe houseprice and the sustainableompetitiveness
competitivaessndexof all samplecitiesin 2016(seeFigure index, 0.7121,revealinga signiicantly positive correlation
6-7 and 6-8) to examinethe relationshipbetweena ¢ i t ybgtgleerthem.The houseprice hasa signficantimpacton

housepriceandits competitivenessdex.Figure6-7 shows
the relationship betweenthe economic competitiveness
index and the houseprice and Figure 6-8, the sustainable
competitivenestmdex andthe houseprice.lt canbe clearly
seerthatthe houseprice is signficantlycorrelatedandin a
certaininverted U-shapedrelationshipwith the economic
competitivenesidex and the sustainableompetitiveness
index. From Figure 6-7 and 6-8 we can see that: (1)
Generallyspeakingac i tegor@omiccompetitivenesmdex
andsustainableompetitivenessdexwill rise togethewith
the risein its houseprice.(2) The samplecitiesare more
denselydistributedin the rangeof lower housepricesand
competitivenesgidex than in the rangeof higher house
pricesand competitivenessdex. Out of the 202 sample
cities, 31 havea houseprice above5,000US dollars/m2,
comparedo 171belowthat level (3) After calculatinghe
correlation codficient betweenthe house price and the
economic competitivenessindex and the sustainable
competitivenesgdex of all samplecities, we found the
codficient of correlationbetweerthe houseprice and the

urbancompetitivenesand playsa vital role in reshapinghe
urbanworld.

New York ranks as the world leaderin terms of the

comprehensiveeconomic competitiveness index and the

sustainable competitivenegglex, with an outstanding
performancén boththescaleand qualityof eachindicator It
isthew o r Btllndostexpensiveity with anaveragéouse
priceof 10,267.38/Sdollars/m2.As the biggesandbusiest
cityin the US,New York is alsoone of thew o r firduriial
centres home to the headquartersof over 30% of
prestigiousenterprisesand known for its cultural diversity.
The high houseprice andthe high competitivenessf New
York reinforceand complementeachother. The property
pricein Manhattanthe heartof New York, haslongbeenin
the world spotlight Despite the price fall following the
financiatrisis New York, especialliylanhattanis still oneof
the most expensivecitiesin the world inwhich to buy a
home

Figure 6-7 Scatter diagram of economic competitiveness and house prices
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Figure 6-8 Scatter diagram of sustainable competitiveness and house prices
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6.2.2 The global relationship between income, population and house

price: regression -based analysis

To specifythe relationshipwe did a regressiorof per capitadisposabléncome,population,economiccompetitiveness,
sustainableompetitivenesndhousepriceson aglobalscaleThe resultaareshownin Table6-7. The resultsshowthatfrom a
global perspectivehe financiapowerof the housepricewill haveasignficantpositiveimpact whilethe squaremete house
price will havea signficant negativeimpacton income,populationand competitivenessevealingan inverted U-shaped
relationshigbetweerincome, population,competitivenesand housepriceson the whole;whenthe housepriceis low, the
per capitadisposabléncome, populationeconomiccompetitivenessndsustainableompetitivenessill go up asthe house
price increasesywhen the house price hits a certainpoint, its further rise will damagethe per capitadisposabléncome,
populationeconomicompetitivenesand sustainableompetitivenes3he housep r i aodfidentof determinatiotior per
capitadisposableéncomeis 0.2113;for population,0.0528;for economiccompetitiveness).4567;and for sustainable
competitivenes,4475.

Table 6-7 Regression analysis of income, population, competitiveness and house prices

Variable Per capita disposable Population Economic Sustainable
income competitiveness competitiveness
House price 0.574" 135.0** 0.0001085** 0.000641**
*(7.96) *(6.10) * (16.02) *(15.93)
Squaremetre - - -4.51e -2.62e-
house price 0.000014 0.0033 09*** (- 08*** (-
Lo (- 4 (- 8.45) 8.23)
Constant 15842.8** 2591361.8** 0.2194595** 6.190**
*(98.46) *(15.63) *(18.39) *
[Q7 DB\
Adjusted R2 0.2113 0.0528 0.4467 0.4475
N 1570 1570 553 563

Note:In brackets is thestatistical value oft; * standsfor the 10% significancelevel, **, 5%, and ***, 1%.
Source City andCompetitivenessindex Database CASS

The regressiormnalysi®f economiccompetitivenessustainableompetitivenesand highrincomepopulationis shownin
Table6-8. It showsthat economicompetitiveness hassignficantpositiveimpacton the sizeof highincomepopulation,
which meanghat the more economicallgompetitivea city is, the largerits highincomepopulation- it will have92,369.48
more highincomeresidentgor every0.01unit increase irconomiccompetitivenesSustainableompetitivenesalsohasa
signficant positive impaabn the sizeof highincomepopulation, which means that the more economically competitive
is, the largeits highincomepopulation- it will have16,634.5%ore highincomeresidentdor every0.01lunit increase in
sustainableompeitivenessin termsof codficient the economiccompetitivenessodficient is obviouslylargerthan the
sustainableompetitivenessodficient, meaningthat althougleconomiccompetitivenesand sustainableompetitiveness



both have an impact on the structure of highincome
population,a higher economiccompetitivenesindex will
yield greater benefit

Table 6-8 Regression analysis of the high-income
population and competitiveness

Emnomic competitiveness| 9236948"
(12.50)

Sustainable 1663459

competitiveness " (2.27)

Constant -
2362151"

Adj-R2 0.4633

N 1035

Note:In brackets is thestatistical value oft; * standsfor the 10%
significancelevel, **, 5%, and ***, 1%.

Source:City andCompetitivenessindex Database CASS
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6.2.3 The house price, the price -
to-income ratio and the size of a
city are in a wavelike pattern of
positive correlation.

In terms of populationthe Tokyo metropolitanareais the

biggesturbanarean theworld. It isJ a p eapitél political,
economicand cultural centre as well as sea,land and air

transportationhub. In 2016, its population amountedto

35.978nillion, its averag&ousepricein the city properwas
11,444US dollars/m2,and 5,744.18JS dollars/m2in the

non-city proper(peripheral zongsranking6th in the world.

Despite the low fertility rate and the aging population,
Tokyois still a hugemagnefor youngimmigrantavho have
stronghousingdemandslts houseprice hasbeengoingup

and will continuethis momentumasit will hostthe 2020
OlympicGamesThis, in turn,reinforce e o pdesirdios
moveto Tokyo.

Of thetop 10 mostpopulatectitiesin theworldin 2016(see
Table6-9), Tokyo, Seoul,ShanghaiNew York and Mumbai
areknownfor their highpropertypricesandJakarta, Manila,
MexicoCity, SaoPauloandHo ChiMinh City havecheaper
houses.The relationshipof their population size and
housepriceisnot clear.

Table 6-9 house prices in the top 10 most populated cities in 2016

House price House price in House price House price in
in city proper non-city proper in city proper non-city proper
Tokyo 11444 5744.18 Mexico City 1700.52 986.45
Jakarta 2763.58 1372.33 SaoPaulo 2805.65 1916.25
Seoul 10562.20 4212.99 New York 12807.3 7727.35
Manila 1622.22 1144.24 Ho Chi Minh City | 2184.94 975.00
Shanghai 13144.5 5566.17 Mumbai 7474.67 2593.27

Source City andCompetitivenessindex Database CASS

As far asthe coéficientof correlatiorbetween the siz# a city and its hougariceis concernedhe population size atite
house price hava certainpositivecorrelationwhich growsstrongeryearby year.To obtaina comprehensivand correct
pictureof the relationshipbetween th@opulationandthe housepriceof a city, we usedthe fixed gapof onemillion people
to studychangesn the house pricegiventhe samescaleof changgseeTable6-10 and Figure6-10). Table6-10 showsthat
togethemwith changes the population size the housepricefigure goesup, thengoesdownandthenincreaseagainFigures-
10revealghe trend of change# the house pricegivendifferent populationsizesandin different periodsWe canseethat,
givenafixedgapof populatiorsize the houseprice hasdisplaye@ basicallgimilartrendof changesvertheyearsfirst going
up, thengoingdownandthengoingup againAs to the codficientof correlatiorbetweerthe populationsizeandthe house
price,it was0.0876n 2013,0.1550n 20140.2600n 20150.2273n 2016 and0.3100n 2017 The averageodficientfor all

sampleitiesis 0.2334.
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Table 6-10 The relationship between the average house price and the population size

The size of urban The number of The average house price Standard error  Minimum Maximum value
population cities value

No more than one million 269 1996.59 2083.91 286.69 13041.30

people
1-2 million people 437 2325.92 2097.37 402.43 19072.15
2-3 million people 250 2668.90 1949.98 293.06 9162.85
3-4 million people 105 2893.76 2103.21 472.33 11756.88
4-5 million people 103 4022.93 3049.33 338.16 11142.48
5-6 million people 61 4097.99 3608.50 544.63 14373.05
6-7 million people 48 2729.23 1855.35 689.53 11054.24
6-8 million people 23 6171.53 7443.71 488.29 21525.20
8-9 million people 28 1451.71 639.02 653.83 2750.00
10-15 million people 101 4343.07 3797.50 692.80 20536.25
15-20 million people 60 1941.59 1753.80 403.65 9839.79
20-25 million people 48 4442 .94 3380.81 389.80 14763.80
25-30 million people 6 4948.50 3655.62 1569.52 8981.82
More than 30 million people | 12 7231.21 5672.75 1701.95 20987.45

SourceCity andCompetitivenessindex Database CASS

Figure 6-10 The average house price and the population size
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Whenweexpandethe populatiorsizeandusedhe spothousepriceof Augus?017wefoundthatin termsof therelationship
betweerthecity sizeandthehouseprice(Tables-11) the housepriceis generalljowin smal andmediumsizedcitiesandhigh
in big cities, especially megacitieaddition the average house price and the citglsixenin Table6-6 indicate that the
populationof majorcitiesis from oneto five million. After comparinghe averagé@ousepriceof citiesof differentpopulation
sizes,wefound obviousstaircaseifferencesn housepricescitieswith a populationof betweeroneandfive million tendto
be about900 US dollarscheapethan citieswith a populationbetweerfive andten million; citieswith a populationabove
twentymilliontendto be moreexpensivegy aboutl,500USdollarsthancitieswith apopulatiorof lesshantwentymillion.

Table 6-11 The average house price of cities of different sizes

The size of urban

The number of

The average house

Standard error

Minimum value

Maximum value

population cities price

Less than 0.5 million people | 11 1598.136 1222.753 440.765 3469.65
0.5-1 million people 162 1446.442 1483.913 286.685 11665.15
1-5 million people 307 2132.019 2020.983 338.155 11756.88
5-10 million people 39 3060.972 3816.705 582.66 20945.05
10-20 million people 25 3828.354 3660.756 389.8 13542.62
More than 20 million people | 9 5337.087 4193.608 1551.095 10524.93

SourceCity andCompetitivenessindex Database CASS

Meanwhilewe introducedthe incomelevelof eachsampld city to studythe relationshietweerthe priceto-incomeratio
and the city size.Accordingto the relationshifgbetweerthe populationsizeandthe priceto-incomeratio (Figure6-11),the
priceto-incomeratio andthe city sizearein positivecorrelationwhena city hasa smallpopulationjts priceto-incomeratio
will be low; whenits populationis large its priceto-incomeratio will be high. We canseeclearlyfrom the figurethat the
correlationwas particularlysignficantin 2016.In termsof the codficient of correlatiorbetweerthe populationsizeandthe
priceto-income ratio, it was0.2306n 20120.2967n 20130.28671n 20140.2879n 2015and0.4967n 2016 the highesof
alltheyears, whichis consistentvith theresultof Figure6-6.

Figure 6-11 Scatter diagram of the population size and the price -to-income ratio
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Laterwelookedattherelationshifpetweerthe priceto-incomeratioandthepopulatiorsizegivendifferentpopulationgFigure
6-12).From Figure6-12, we canseethatwhenthe populationgapis onemillion, the relationshifpetweerthe populationsize
andthe priceto-incomeratiois in awavelikeupwardtrend:asthe populaion grows the priceto-incomeratiowill go up, then
godown,andthenpick up the speedf growth;whenthe populationgapis betweernhreeandfive million, the wavelikegrend
will fadeandeventuallyhe two will displaya positivecorrelationThis is particularlynoticeablén the far right of Figure6-6:

whenthe populatiorgapis five million, the priceto-incomeratioandthe populatiorarein positivecorrelation.

Figure 6-12 Scatter diagram of given population gapsand the price -to-income rati o (one million, three million,
and five million)
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SourceCity andCompetitivenessindex Database CASS

6.2.4 The income growth, population growth and price growth are in
positive correlation

To find out the globalrelationshifetweerthe pricegrowth,incomegrowthandpopulationgrowth,basedn dataavailability,
weusedhedataof 394sampleities coveringnajorcountrieandregionsn theworld.Basedn thesamplaelatawechartedhe
relationshigpetweerthe populationgrowth,incomegrowthandpricegrowth (Figure6-13):the left sideshowshe relationship
betweermpopulatiorgrowthandpricegrowthandtheright sidethatbetweerincomegrowthandpricegrowthbetweer2002and
2016.Figure6-13 showsa certainpositivecorrelationbetweerpopulationgrowth and housepricegrowthon a globalscale,
with the codficient of 0.4039;and alsoa positive correlationbetweenincomegrowth and houseprice growth, with the
codficientof 0.2993whenthe housepricegrowthslowsdown,incomegrowthslowsdowntoo; whenthe housepricepicksup
growth,income growthacceleratet®o. In addition,incomegrowthlagsbehindhouseprice growth:incomegrowthwill be
morenoticeablene phasdehindpricegrowth.
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Figure 6-13 The relationship between population growth, income growth and price growth
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SourceCity andCompetitivenessindex Database CASS

Then wechartedherelationshifpetweempopulatiorgrowth ,incomegrowthandhousepricegrowthgiventhefixed population
gapof onemillion, threemillion andfive million, respectiveljpasecn availablsampledata(seeFigure6-14 and6-16). The
conclusiorbasedn the city sizeis the sameasthat drawnfrom the globalperspective-rom Figure6-8 and6-16 we cansee
a positivecorrelatiorbetweemricegrowthandpopulatiorgrowth,andalsobetweerpricegrowthandincomegrowth:.whether
the fixed populationgap be one million, three million or five million, whenthe growth of housepricesaccelerateshe
populationand incomewill seefastergrowth;whenthe growthof housepricesslowsdown,the populationandincomewiill
seeslowergrowth.

Figure 6-14 The relationship between population growth, income growth and price growth (given the population
gap of one million)
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Figure 6-15 The relationship between population growth, income growth and price growth (given the
population gap of three million)

Figure 6-16 The relationship between population growth, income growth and price growth (given the
population gap of five million)

SourceCity andCompetitivenessindex Database CASS



