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Chapter 6 Relationship between the 
Housing Price and Competitiveness: 
Empirical analysis 
Xu Haidong, Wang Haibo 

 
We have reviewed literature on the house price and urban competitiveness and present the current status of the land market 

and the house price in cities around the world. Based on that, we will discuss the global impact of the house price on urban 

competitiveness. Urban competitiveness is measured by the competitiveness index and based on a cityõs income level and 

population size. In this chapter, we first look at the relationship between the house price to income ratio, the house price, 

income and population as a whole, then describe the pattern and trend shown in each region, country, city and urban 

agglomeration, reveal the impact of the house price on urban competitiveness and population, and conclude that the effect of 

the house price on urban competitiveness is in an inverted U shape: first it goes up and then declines along with the trade-off 

between the aggregation force and the dispersion force. 

 
 

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 the 311 sample cities we chose, Havana, the capital, biggest city and economic, cultural and business hub of Cuba, had the 

highest house price to income ratio in 2015, that is 50.36, an extremely unreasonable figure. Furthermore, the gross rental yield 

in the city proper was 35.36, compared to 31.4 in the urban periphery. The difference was small and the yield was handsome, 

meaning that the urban periphery was as popular as the city proper and could generate considerable yields from real estate 

investment. The price to rent ratio was 2.83 in the city proper, compared to 3.18 in the urban periphery, both at a low level. This 

means that buying is a better deal than renting. The mortgage as a percentage of income was 335.14 in urban Havana, 

meaning that nearly all of the peopleõs income was spent repaying the mortgage, so the cityõs housing affordability index was 

0.3, a very low level. Based on the above analysis, we can see that the house price is vital for the city of Havana. 

 
Second only to Havana was Kathmandu. It is the capital and biggest city of Nepal. With a land area of 50.67 square kilometres, 

it is home to five million residents, with nearly 100,000 residents per square kilometre. Its house price to income ratio was 40.67. 

As a densely populated city, Kathmandu had a gross rental yield of 1.53 in its city proper and 2.92 in the urban periphery, both 

at a low level; the price to rental ratio was 65.38 in the city proper, compared to 34.27 in the urban periphery, meaning that 

renting is a better deal than buying. The cityõs housing affordability index was 0.19, lower than Havanaõs, meaning that 

residents in Kathmandu are more sensitive to the house price. 
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We also introduced the house price to income ratio of all our sample cities to determine whether the global urban house price 

was reasonable or not. Among the 10 cities with the highest price to income ratio (see Table 6-1), seven are in Asia, two in 

Africa, and one in North America; five are in BRICS countries, compared to zero in G7 countries, showing that most of 

these 10 cities are from developing countries. 

 
Table 6-1 Cities with the highest  housing  price to income ratio in 2015  

City Country  Housing price to income 
ratio  

Region BRICS country 
(Yes/No)  

G7 country 
(Yes/No)  

Havana Cuba 50.36 North America No No 

Kathmandu Nepal 40.67 Asia No No 

Hong Kong 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 
 

Source: City and Competitiveness Index Database, CASS 
 

 
Then we took a closer look at the global house price to income ratio (see Table 6-2) and found an average value of 10.62, 

meaning that the house price was not reasonable from the global perspective. Besides, out of the 311 sample cities, 41 had a 

ratio of less than 3, 52, no less than 3, but no more than 6, 76, larger than 6 but no more than 10, 112 larger than 10 but no 

more than 20, and 30 larger than 20. This means that only 16.7% of the sample cities had a house price to income ratio at a 

reasonable range, compared to nearly 83% with an unreasonable ratio, meaning that the global house price was too high and 

extremely unreasonable on 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 
 

Source: City and Competitiveness Index Database, CASS 
 
 

Based on the above descriptive analysis of the price to income ratio, we drew up a chart of the global distribution of the ratio 

(see Figure 6-1). Areas in black are where the ratio is less than 3; those in green where it is no less than 3, but no more than 6; 

those in blue, larger than 6, but no more than 10; those in pink, larger than 10, but less than 20; and those in red larger than 20. 

Figure 6-1 shows that by region, most European and Asian cities have a relatively high and obviously unreasonable price-to-

income ratio, with a worst case in Asia - the figure shows that most of the cities with a ratio higher than 20 are in Asia; the ratio 

in Oceania cities falls between 6 and 10; in South American cities it mostly falls between 10 and 20, also unreasonable; and in 

North American cities it is noticeably lower than in other regions and in a reasonable range. By country, the USA has a low and 

reasonable price-to-income ratio on the whole, and the ratio is unreasonably less than 3 in some American cities; in Brazil the 

ratio falls unreasonably between 10 and 20 in most cities; the ratio falls unreasonably between 6 and 20 in the UK, France, 

Germany, Poland and their neighbouring countries in Europe; and it remains above 10 in China, India, Japan, Thailand and 
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some of their neighbouring countries in Asia. Moreover, we can also see that the price-to-income ratio is much higher in 

coastal cities than in inland cities. The red columns are mostly in coastal areas, meaning that cities with the price-to-income 

ratio above 20 are mostly coastal cities. 

 

 
Figure  6-1 Global distribution of the price -to -income  ratio  

 

 
 

We then compared the price-to-income ratio of different areas to specify the global relationship of price-to-income ratios 

(see Table 6-3). Table 6-3 shows that the average value of the price-to-income ratio in North America is 4.66; in Oceania, 6.91; in 

Africa, 12.24; Europe, 11.03; Asia, 14.14; and out of the 311 sample cities, the average value of the price-to-income ratio in G7 

countries is 5.75, compared to 14.10 in BRICS countries. This shows that North America is the only region with a reasonable 

price-to-income ratio and 21 out of the 70 sample cities have a reasonable price-to-income ratio, 36 have a ratio of less than 3 - 

together they make up 81% of the total; the price-to-income ratio is unreasonably above 10 in Africa, South America, Europe 

and Africa, with exceptions in six African cities, six South American cities, eight European cities, and 10 Asian cities; and Asia 

has the highest average value of price-to-income ratio, followed by Africa. By international organization, the price-to-income 

ratio is generally reasonable in G7 countries, but unreasonable in BRICS countries. 
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Table 6-3 Description  of the price -to-income  ratio in different  regions  

Region Variables HPIR<3 3=<HPIR<=6 Average value Standard error Minimum value Maximum value 

North America 70 36 21 4.658286 6.198342 1.1 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 

South America 34 0 6 12.16941 5.873588 4.2 25.73 

Europe 88 1 8 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 

Source: City and Competitiveness Index Database, CASS 
 

 
By urban agglomeration, the Boston-Washington agglomeration, Chicago-Pittsburgh agglomeration, North California 

agglomeration and the Texas Delta agglomeration have an average value of the price-to-income ratio of 3.964, 2.345, 5.837 and 

3.002, respectively, showing that the ratio is basically reasonable in major US cities, consistent with the above observation. The 

average value of the price-to-income ratio in the São Paulo metropolitan area in Brazil is 16.705, indicating that the ratio is 

unreasonably high in Brazilian cities. The price-to-income ratio is 18.373 and 16.705 in the Mumbai metropolitan area and 

Bangalore metropolitan area, India, respectively, meaning that the ratio is unreasonable in Indian cities. The figure is 7.8 and 

7.626 in the London-Liverpool agglomeration in the UK and in the Northwest Europe agglomeration (covering France, 

Germany, Netherlands and Belgium), respectively, meaning that the ratio falls unreasonably between 6 and 10 in major 

European countries. 

 

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

Agglomeration  Sample Average value of the 
price - to-income ratio  

Variance  Minimum value  Maximum 
value 

Boston-Washington 
agglomeration 

8 3.964 2.629 1.16 8.93 

Chicago-Pittsburgh 
agglomeration 

11 2.345 0.863 1.10 3.61 

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 
agglomeration 

7 7.800 5.842 0.44 16.56 

São Paulo metropolitan area 4 16.705 5.197 9.61 21.87 

Texas Delta agglomeration 6 3.002 0.793 2.28 4.11 

Bangalore metropolitan area 5 9.798 2.792 6.57 14.04 

Northwest Europe 
agglomeration 

8 7.626 4.194 4.29 17.23 

Source: City and Competitiveness Index 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 looking at the global price-to-income ratio of 2015, we charted the trajectory of changes in the global price-to-income 

ratio in recent years (see Figure 6-2 and 6-4). As far as changes in the price-to-income ratio in different regions (Figure 6-2) are 

concerned, the figure has been low in North America and Oceania, lower in the former than in the latter; it peaked in 2011 in 

Africa and has been falling slowly since then, but is still in an unreasonable range; it has been climbing in South America and 

approximated 15 in 2016; it shows little fluctuation in Europe and Asia, fluctuating around 10 in Europe and around 15 in Asia. 



 

 
 
 

 

Figure  6-2 Changes in  the price -to-income  ratio  in  different  regions  

 

 
 

Source: City and Competitiveness Index Database, CASS 

 

 

As far as changes in the price-to-income ratio in different countries (Figure 6-3) are 

concerned, the figure has remained basically the same in Australia, Canada, France, 

Italy, Mexico, New Zealand, South Africa, Turkey and the United States in recent years; 

it is reasonably low in the United States and South Africa; it has been increasing and 

remaining unreasonably above 10 in Brazil, China, India, Japan, Singapore and the UK, 

meaning that the price-to-income ratio is more unreasonable in Asia; the figure has been 

falling in Pakistan and Poland over the years. 
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Figure  6-3 Changes in the price -to -income  ratio in major countries  
 

 

Source: City and Competitiveness Index Database, CASS 
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With regard to global cities (see Figure 6-4), Beijing - 

the capital city of China, one of its municipalities 

directly under the central government, central cities, 

super cities and international metropolises, and the 

political, cultural, international exchange and innovation 

hub of China - has seen its price-to-income ratio going 

up from year to year. In 2016, Beijingõs price-to-income 

ratio was 33.45, quite unreasonable, the gross rental yield 

of its city proper and urban periphery was 2.25 and 2.61, 

and the price-to-rental ratio 44.41 and 38.38, 

respectively, meaning that in Beijing, renting is a better 

deal than buying. The price-to-income ratio has been 

growing over the years in Beijing, meaning that the house 

price has been increasingly important for local residents. 

The price-to-income ratio has also been growing in Hong 

Kong, Shanghai, Singapore and Tokyo in recent years, but 

falling slightly in Guangzhou, and has shown little 

fluctuation in other major cities. 
 

Figure  6-4 Changes in the price -to -income  ratio in major cities  

 

 

Source: City and Competitiveness Index Database, CASS 
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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. 

Based on the analysis of the global price-income ratio, we 

chose 246 sample cities across the world according to data 

availability to study the relationship between the house price 

and income (see Figure 6-5). Areas in blue are where the 

house price has a  negative impact on income, those in red, 

a positive impact, and those in green, the two are in a U-

shaped relationship. Figure 6-5 shows that the house price 

has a positive impact on income in most cities, that is, the 

higher the house price, the higher the income. By region, 

Oceania, Europe and America have seen an inverted U-

shaped relationship between the two in some cities - when 

the house price is sky-high, income will fall, but such a 

relationship is rarely seen in Asia and  

 

 
Figure  6-5 The price -income  relationship  

 

Africa. In North America, South America and Asia, the house 

price is mostly a stimulus for income growth; in Europe, it is a 

restraint in quite a number of cities but becomes a stimulus in 

only a few cities; in Asia, the house price has a negative 

impact on income, meaning a growing house price will lead to 

less income. By country, in the United States, the house price 

stimulates income growth in most cities but suppresses it in 

some cities and the two are in an inverted U-shaped 

relationship in part of the Northwest US. The case is similar 

in Brazil where the house price mainly stimulates income 

growth but suppresses it in only a few cities. The house 

price is also an income stimulus in most Asian countries. 

But unlike Asia, North America and South America, in 

Europe, the house price suppresses income growth, such as 

in Spain, France, Germany, Italy and some neighbouring 

countries. In particular, the two show an inverted U-

shaped relationship in France and Germany, and the house 

price drives up income only in a few cities. 

 

 
 

Source: City and Competitiveness Index Database, CASS 
 
 
 

To specify the price-income relationship, we examined region by region to see whether the house price stimulates or 

suppresses income growth or whether they are in an inverted U-shaped relationship (see Table 6-5). Table 6-5 shows that 

the house price mainly stimulates income growth in North America, Oceania, and South America, but suppresses it in Africa; 

in Europe and Asia, the difference between the two effects is small. By international organization, in G7 and BRICS, the 

house price is predominantly a stimulus for income growth. But G7 countries obviously have more cases of the inverted U-

shaped relationship between the house price and income than BRICS countries. 
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Table 6-5 The price -income  relationship in different  regions  

Region Sample size The house price 
stimulates income 
growth  

The house price 
suppresses 
income growth  

The house price and 
income in an inverted U -
shaped relationship  

North America 58 13 30 15 

Oceania 7 1 4 2 

Africa 13 8 3 2 

South America 30 6 15 9 

Europe 71 27 28 16 

Asia 67 24 29 14 

G7 81 21 37 23 

BRICS 50 12 31 7 

Source: City and Competitiveness Index 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 cities with the highest house price somehow overlap with those with the highest per capita income, the biggest 

population and the highest competitiveness index; a high house price is associated with high competitiveness (see Table 6-6). If we 

take a close look at the top ten cities in these categories, we will find a certain relationship between the house price and these 

three factors. Specifically, among the top 10 cities with the highest house prices, Hong Kong, London and New York take 

the top three places, five are Asian cities, three European cities and two North American cities. Among the top 10 cities in 

terms of per capita income, San Francisco, Zurich and Geneva are also ranked among the top 10 with the most expensive 

house prices. Among the top 10 most populated cities, Tokyo and New York are also among the top 10 cities with the 

highest house prices; out of the 10 most competitive cities, six are among the top 10 most expensive cities in which to buy a 

home: New York, London, San Francisco, Singapore, Hong Kong and Tokyo. In particular, because of its special location, Hong 

Kong is ranked the most expensive city in which to buy a home, and Shenzhen and Beijing are also among the top 10 cities with 

the highest house prices. 

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

 

Ranking  House price  Per capita income  Population  Competitiveness 
index  

1 Hong Kong Stamford Tokyo New York 

2 London San Jose Jakarta London 

3 New York San Francisco Seoul San Francisco 

4 Singapore Boston Manila Los Angeles 

5 Zürich Washington Shanghai Singapore 

6 Tokyo New York Sao Paulo Hong Kong 

7 Geneva Zürich Mexico City San Jose 

8 San Francisco Hartford New York Paris 

9 Shenzhen Seattle Mumbai Tokyo 

10 Beijing Geneva Beijing Chicago 
 

Source: City and Competitiveness Index Database, CASS 
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6.2.1 The house price is in an 
inverted U -shaped relationship  
with competitiveness  

Globally speaking, the house price is closely related to 

income level and competitiveness. Based on the data of 

per capita income and house prices of all sample cities, we 

drew a scatter diagram (Figure 6-6). This diagram shows 

a  certain inverted U-shaped relationship between the two 

indicators. 

(1) Generally speaking, a cityõs per capita income will increase 

along with the rise in the house price, but when it hits a 

certain point, the stimulus of a rising house price will be 

damaged and even turned into a negative force. (2) The cities 

with a lower house price are more even in income 

distribution, cities with more expensive house prices tend 

to earn more, which proves that the house price has a 

certain positive impact on the income level at a certain stage. 

(3) After calculating the correlation coefficient between the 

house price and the income level of all sample cities, we 

found the coefficient between 2010 and 2017 was 0.4273, 

revealing a  certain positive correlation between the two. 

But we also noticed a  certain dispersion of sample cities. 

This means that a cityõs income is affected by other factors in 

addition to the house price, resulting in great deviation from 

the line of fit. 

 
Out of all the sample cities, Hong Kong was the most 

expensive city in which to buy a home in 2015, with an average 

house price of 21,525.2 US dollars/m2, and its per capita 

disposable income was 29,460 US dollars, ranking 52nd in 

the world. The house price exerted an obvious negative 

impact on its per capita income. The top-ranking property 

price in Hong Kong can be explained by the following three 

factors. First, Hong Kong is a global financial capital and 

attracts a lot of multinational corporations and immigrants who 

have strong housing demand. Secondly, Hong Kong has only 

a small land area of 1,105.6 square kilometres and the Hong 

Kong government has a tight control over land supply, leading 

to an insufficient supply of housing.  Thirdly, the Hong Kong 

property market is highly liberalized, free from strong 

government regulation. All these factors have combined to 

drive up the house price, threatening Hong Kongõs urban 

competitiveness. 

 
San Jose ranks as a world leader with a per capita income of 

73,921.49 US dollars, and in 23rd place with an average 

house price of 5,866.395 US dollars/m2, in the forefront of 

the 202 sample cities. San Jose is the biggest city in the 

Silicon Valley, known as the capital of Silicon Valley. It 

houses the headquarters of major high-tech companies such 

as Cisco and eBay and welcomes new entrants such as Google 

and Apple. The high-tech boom is transmitted to the real 

estate market. The inf lux of high-income earners makes it 

the most expensive city in which to buy a home. In 2016, 

the median apartment price in San Jose was 850,000 US 

dollars and now it has jumped to 1,085,000 US dollars. 

 

 

Figure  6-6 Scatter diagram of global per  capita  disposable  income and house prices  

 

 
 

Source: City and Competitiveness Index Database, CASS 
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We drew a scatter diagram based on house prices, the 

economic competitiveness index and the sustainable 

competitiveness index of all sample cities in 2016 (see Figure 

6-7 and 6-8) to examine the relationship between a cityõs 

house price and its competitiveness index. Figure 6-7 shows 

the relationship between the economic competitiveness 

index and the house price and Figure 6-8, the sustainable 

competitiveness index and the house price. It can be clearly 

seen that the house price is significantly correlated, and in a  

certain inverted U-shaped relationship, with the economic 

competitiveness index and the sustainable competitiveness 

index. From Figure 6-7 and 6-8 we can see that: (1) 

Generally speaking, a cityõs economic competitiveness index 

and sustainable competitiveness index will rise together with 

the rise in its house price. (2) The sample cities are more 

densely distributed in the range of lower house prices and 

competitiveness index than in the range of higher house 

prices and competitiveness index. Out of the 202 sample 

cities, 31 have a house price above 5,000 US dollars/m2, 

compared to 171 below that level. (3) After calculating the 

correlation coefficient between the house price and the 

economic competitiveness index and the sustainable 

competitiveness index of all sample cities, we found the 

coefficient of correlation between the house price and the 

economic competitiveness index in 2016 was 0.7138, and 

between the house price and the sustainable competitiveness 

index, 0.7121, revealing a  significantly positive correlation 

between them. The house price has a  significant impact on 

urban competitiveness and plays a vital role in reshaping the 

urban world. 

 
New York ranks as the world leader in terms of the 

comprehensive economic competitiveness index and the 

sustainable competitiveness index, with an outstanding 

performance in both the scale and quality of each indicator. It 

is the worldõs 8th most expensive city with an average house 

price of 10,267.33 US dollars/m2. As the biggest and busiest 

city in the US, New York is also one of the worldõs financial 

centres, home to the headquarters of over 30% of 

prestigious enterprises, and known for its cultural diversity. 

The high house price and the high competitiveness of New 

York reinforce and complement each other. The property 

price in Manhattan, the heart of New York, has long been in 

the world spotlight. Despite the price fall following the 

financial crisis, New York, especially Manhattan, is still one of 

the most expensive cities in the world in which to buy a 

home. 

 

 

Figure  6-7 Scatter diagram of economic competitiveness and house prices  

 
 

     

     

     

     

     

     

 
 
 

Source: City and Competitiveness Index Database, CASS 
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Figure  6-8 Scatter diagram of sustainable  competitiveness and house prices  

 
 

     

     

     

     

     

     

 

 
Source: City and Competitiveness Index Database, CASS 

 

 

6.2.2 The global relationship  between income, population and house  
price: regression -based analysis  
To specify the relationship, we did a regression of per capita disposable income, population, economic competitiveness, 

sustainable competitiveness and house prices on a global scale. The results are shown in Table 6-7. The results show that from a 

global perspective, the financial power of the house price will have a significant positive impact, while the square metre house 

price will have a significant negative impact on income, population and competitiveness, revealing an inverted U-shaped 

relationship between income, population, competitiveness and house prices on the whole; when the house price is low, the 

per capita disposable income, population, economic competitiveness and sustainable competitiveness will go up as the house 

price increases; when the house price hits a certain point, its further rise will damage the per capita disposable income, 

population, economic competitiveness and sustainable competitiveness. The house priceõs coefficient of determination for per 

capita disposable income is 0.2113; for population, 0.0528; for economic competitiveness, 0.4567; and for sustainable 

competitiveness, 0.4475. 

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

 

Variable  Per capita disposable 
income  

Population  Economic 
competitiveness  

Sustainable 
competitiveness  

House price 0.574**

* (7.96) 
135.0**

* (6.10) 
0.0001085**

* (16.02) 
0.000641**

* (15.93) 

Square metre 
house price 

-

0.000014

1*** ( -

4.23) 

-

0.0033

4** (-

3.24) 

-4.51e-

09*** ( -

8.45) 

-2.62e-

08*** ( -

8.23) 
Constant 15842.8**

* (98.46) 
2591361.8**

* (15.63) 
0.2194595**

* (18.39) 
6.190**

* 

(87.25) 
Adjusted R2 0.2113 0.0528 0.4467 0.4475 

N 1570 1570 553 563 
 

Note: In brackets is the statistical value of t; * stands for the 10% significance level, **, 5%, and ***, 1%. 

Source: City and Competitiveness Index Database, CASS 
 

The regression analysis of economic competitiveness, sustainable competitiveness and high-income population is shown in 

Table 6-8. It shows that economic competitiveness has a significant positive impact on the size of high-income population, 

which means that the more economically competitive a city is, the larger its high-income population - it will have 92,369.48 

more high-income residents for every 0.01 unit increase in economic competitiveness. Sustainable competitiveness also has a 

significant positive impact on the size of high-income population, which means that the more economically competitive a city 

is, the larger its high-income population - it will have 16,634.59 more high-income residents for every 0.01 unit increase in 

sustainable competitiveness. In terms of coefficient, the economic competitiveness coefficient is obviously larger than the 

sustainable competitiveness coefficient, meaning that although economic competitiveness and sustainable competitiveness
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both have an  impact on the structure of high-income 

population, a higher economic competitiveness index will 

yield greater benefit. 

 
Table 6-8 Regression analysis  of the high -income  

population  and competitiveness  
 

Variable  High-income population  

Economic competitiveness 9236948*

** (12.50) 

Sustainable 
competitiveness 

1663459
** (2.27) 

Constant -

2362151**

* (-13.49) Adj-R2 0.4633 

N 1035 

 
Note: In brackets is the statistical value of t; * stands for the 10% 

significance level, **, 5%, and ***, 1%. 

Source: City and Competitiveness Index Database, CASS 

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 population, the Tokyo metropolitan area is the 

biggest urban area in the world. It is Japanõs capital, political, 

economic and cultural centre, as well as sea, land and air 

transportation hub. In 2016, its population amounted to 

35.978 million, its average house price in the city proper was 

11,444 US dollars/m2, and 5,744.18 US dollars/m2 in the 

non-city proper (peripheral zones), ranking 6th in the world. 

Despite the low fertility rate and the ageing population, 

Tokyo is still a huge magnet for young immigrants who have 

strong housing demands. Its house price has been going up 

and will continue this momentum as it will host the 2020 

Olympic Games. This, in turn, reinforces peopleõs desire to 

move to Tokyo. 

 
Of the top 10 most populated cities in the world in 2016 (see 

Table 6-9), Tokyo, Seoul, Shanghai, New York and Mumbai 

are known for their high property prices, and Jakarta, Manila, 

Mexico City, Sao Paulo, and Ho Chi Minh City have cheaper 

houses. The relationship of their population size and 

house price is not clear. 

 
 
 
 

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

 

City House price 
in city proper  

House price in 
non-city proper  

City House price 
in city proper  

House price in 
non-city proper  

Tokyo 11444 5744.18 Mexico City 1700.52 986.45 

Jakarta 2763.58 1372.33 Sao Paulo 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 and Competitiveness Index Database, CASS 
 

As far as the coefficient of correlation between the size of a city and its house price is concerned, the population size and the 

house price have a certain positive correlation which grows stronger year by year. To obtain a comprehensive and correct 

picture of the relationship between the population and the house price of a city, we used the fixed gap of one million people 

to study changes in the house price given the same scale of change (see Table 6-10 and Figure 6-10). Table 6-10 shows that 

together with changes in the population size, the house price figure goes up, then goes down and then increases again. Figure 6-

10 reveals the trend of changes in the house price given different population sizes and in different periods. We can see that, 

given a fixed gap of population size, the house price has displayed a basically similar trend of changes over the years, first going 

up, then going down and then going up again. As to the coefficient of correlation between the population size and the house 

price, it was 0.0876 in 2013, 0.1550 in 2014, 0.2600 in 2015, 0.2273 in 2016, and 0.3100 in 2017. The average coefficient for all 

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

The size of urban  
population  

The number of 
cities  

The average house price  Standard  error  Minimum  
value 

Maximum value  

No more than one million 
people 

269 
  

1996.59 2083.91 286.69 13041.30 

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 

Source: City and Competitiveness Index Database, CASS 
 
 
 
 

Figure  6-10 The average house price and the population  size 
 

 
Source: City and Competitiveness Index Database, CASS 
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When we expanded the population size and used the spot house price of August 2017, we found that in terms of the relationship 

between the city size and the house price (Table 6-11), the house price is generally low in small- and medium-sized cities and high 

in big cities, especially megacities. In addition, the average house price and the city size shown in Table 6-6 indicate that the 

population of major cities is from one to five million. After comparing the average house price of cities of different population 

sizes, we found obvious staircase differences in house prices: cities with a population of between one and five million tend to 

be about 900 US dollars cheaper than cities with a population between five and ten million; cities with a population above 

twenty million tend to be more expensive, by about 1,500 US dollars, than cities with a population of less than twenty million. 

 

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

 

The size of urban  
population  

The number of 
cities  

The average house 
price  

Standard  error  Minimum value  Maximum value  

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 

 
Source: City and Competitiveness Index Database, CASS 

 

 
Meanwhile, we introduced the income level of each sampled city to study the relationship between the price-to-income ratio 

and the city size. According to the relationship between the population size and the price-to-income ratio (Figure 6-11), the 

price-to-income ratio and the city size are in positive correlation: when a city has a small population, its price-to-income ratio 

will be low; when its population is large, its price-to-income ratio will be high. We can see clearly from the figure that the 

correlation was particularly significant in 2016. In terms of the coefficient of correlation between the population size and the 

price-to-income ratio, it was 0.2306 in 2012, 0.2967 in 2013, 0.2867 in 2014, 0.2879 in 2015, and 0.4967 in 2016, the highest of 

all the years, which is consistent with the result of Figure 6-6. 

 
 

Figure  6-11 Scatter diagram of the population  size and the price -to-income  ratio  
 

 
 

Source: City and Competitiveness Index Database, CASS 
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Later we looked at the relationship between the price-to-income ratio and the population size given different populations (Figure 

6-12). From Figure 6-12, we can see that when the population gap is one million, the relationship between the population size 

and the price-to-income ratio is in a wavelike upward trend: as the population grows, the price-to-income ratio will go up, then 

go down, and then pick up the speed of growth; when the population gap is between three and five million, the wavelike trend 

will fade and eventually the two will display a positive correlation. This is particularly noticeable in the far right of Figure 6-6: 

when the population gap is five million, the price-to-income ratio and the population are in positive correlation. 

 
 

 
Figure  6-12 Scatter diagram of given population  gaps and the price -to -income  rati o (one million, three  million,  

and five million)  
 

 

Source: City and Competitiveness Index Database, CASS 
 
 
 

 

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

 
To find out the global relationship between the price growth, income growth and population growth, based on data availability, 

we used the data of 394 sample cities, covering major countries and regions in the world. Based on the sample data, we charted the 

relationship between the population growth, income growth and price growth (Figure 6-13): the left side shows the relationship 

between population growth and price growth and the right side that between income growth and price growth between 2002 and 

2016. Figure 6-13 shows a certain positive correlation between population growth and house price growth on a global scale, 

with the coefficient of 0.4039; and also a positive correlation between income growth and house price growth, with the 

coefficient of 0.2993: when the house price growth slows down, income growth slows down too; when the house price picks up 

growth, income growth accelerates too. In addition, income growth lags behind house price growth: income growth will be 

more noticeable one phase behind price growth. 
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Figure  6-13 The relationship between  population  growth,  income growth  and price growth  
 

 
 

Source: City and Competitiveness Index Database, CASS 

 
 

Then we charted the relationship between population growth, income growth and house price growth given the fixed population 

gap of one million, three million and five million, respectively, based on available sample data (see Figure 6-14 and 6-16). The 

conclusion based on the city size is the same as that drawn from the global perspective. From Figure 6-8 and 6-16 we can see 

a positive correlation between price growth and population growth, and also between price growth and income growth: whether 

the fixed population gap be one million, three million or five million, when the growth of house prices accelerates, the 

population and income will see faster growth; when the growth of house prices slows down, the population and income will 

see slower growth. 

 

 
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)  

 
 

 
 

Source: City and Competitiveness Index Database, CASS 


