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Theoretical Background  

• Empirical regularities usually observable in actual 

patterns are influenced by these key factors.   

• Transportation costs  

• Housing prices 

• Housing demand 

• Utilities and profits across space 

• All factors lead to the spatial equilibrium. 
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Source: Duranton, G. & D. Puga. 2015. Urban Land Use. In G. Duranton, J.V. Henderson, 

W.C. Strange (ed.), Handbook of Regional and Urban Economics, Vol 5, 467-560. 

Land use in Paris 
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Source: Ahlfedt et al. (2015), Econometrica. 

Land prices in Berlin 



Cairo, with 153,606 people per square kilometer 

has the most extreme density with its super-tall 
spikes and narrow footprint. 

6 Page Source: https://www.6sqft.com/see-how-nycs-urban-density-stacks-up-against-other-major-cities/ 

London, on the other extreme, is very low and spread out with 

18,769  people per square kilometer. 

Urban centers with populations over 8 million 



New York City’s 38,242 people per square kilometer is most similar to Mexico 

City’s 31,598 people per square kilometer and their density diagrams look 

relatively similar 

New York City  Mexico City 

Source: https://www.6sqft.com/see-how-nycs-urban-density-stacks-up-against-other-major-cities/ 7 Page 

Urban centers with populations over 8 million 



Delhi (66,151  people per square kilometer) and Seoul (84,086 people per square kilometer) 

look quite similar, just with their red and grey colors flipped, therefore Delhi has a higher 
density in the city limits and Seoul has a higher concentration outside the city limits. 

Delhi Seoul 
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Urban centers with populations over 8 million 



Shanghai (77,726 pp/km2) looks more like what one might expect New York 

City to look like, high density both inside and outside the city limits. 
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Urban centers with populations over 8 million 
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Land prices 
in 7 cities  



Building height and land prices in Chicago 

11 Page Source: Ahlfedt and McMillen (2018), Review of Economics and Statistics. 

Notes: The building heights in 2014 are from Emporis.com. The 1990 land values are from Olcott's blue books. The y-coordinate is 

the vertical Certesian coordinate in the State Plane Coordinate System (Illisnois East).  



Key Fundamentals  
• All categories of job are available at the city center 

(CBD) 

• A city center is the hub of all transportation networks.   
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Key Fundamentals  

• A radius of decreasing density from center 

of city. 

• Housing price and monthly rent are high 

at the city center and declining along with 
distance from the city center   
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Source: http://css.umich.edu/factsheets/us-cities-factsheet 14 Page 
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Source: Goel, R. & Mohan. D. (2020) Investigating the association between population density and travel patterns in Indian cities—An 

analysis of 2011 census data. Cities, Vol.100, 1-12.  
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Source: https://www.citymetric.com/fabric/these-maps-reveal-truth-about-population-density-
across-europe-3625 
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Source: 

https://www.citymetric.com/fabri

c/these-maps-reveal-truth-

about-population-density-
across-europe-3625 



Source: 

https://www.citymetric.co

m/fabric/these-maps-

reveal-truth-about-

population-density-
across-europe-3625 
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V =  the value of a house or land 

    =  the present value of the cash flow generated by future rents  
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q = area (square meter) 

p = rent per square meter 

Real Estate Price 

Determination of real estate price  

Net Present Value (NPV) of the future  rents is  

 i  = discount rate 



Real Estate Price 

In the case of perpetual rent, the value of real estate is  

Note: Assuming q = 1. 
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Monthly rents per square meter in Helsinki House prices per square meter in Helsinki 

Source: Eerola and Saarimaa (2018), Journal of Housing Economics. 
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Real Estate Price 



Spatial Equilibrium  
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Based on microeconomic theory, utility maximization is a decision-making 
process which is the interaction between utility curve and budget constraint.   

Utility curve  



Spatial Equilibrium  

y = income of a household  

t = per-kilometer cost of commuting  

x = distance from city center   

c = consumption expenditure  

q = square meters of housing 
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Budget constraint 



Spatial Equilibrium  
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The spatial equilibrium exists with two sets of budget constraints.  These 
utility-maximization behaviors create the spatial distribution of housing.  

• A substitution between transportation cost and housing space. 

• A substitution between consumption expenditure and distance from the city 
center. 



Spatial Equilibrium  
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Real estate’s price curve  

• The price curve is convex because p 
is negatively associated with x. 

• The slop of the price curve depends 

on:  

• t (per-kilometer cost of 

commuting ) 

• q (housing space) 
 



Spatial Equilibrium  
Supply-demand equilibrium of the city 
• The city’s boundary is the outcome of competition between urban 

activity and agriculture.  
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• rA is rent for farming activity which is 
constant for all areas. 

• 𝑋  is the location where the rent of both 

urban and agricultural activities are equal. 

• 𝑋  is the boundary of the city.  



Spatial Equilibrium  
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Expansion of city 
 

• The city’s boundary will expand if the number of population increase, 

leading to a higher demand for housing. 

• The rent is increased from ro  to r1 causing 

the boundary of city to expand from 𝑋 0 to 
𝑋 1.  



Spatial Equilibrium  
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Increase in commuting cost 
 

• People living in the suburb will increase their utilities by moving closure 

to the city center. 

• Housing prices will increase to reach the 
new spatial equilibrium. 

• The price curve will rotate clockwise.  

• These changes will relocate the 
boundary of city. 



Spatial Equilibrium  
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D = population density  



Thailand house prices: single detached landed houses 
(2009 = 100) 

Source: https://www.globalpropertyguide.com/Asia/Thailand/Price-History 
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Real Estate Price: Thailand  



Source: https://www.globalpropertyguide.com/Asia/Thailand/Price-History 31 Page 

Real Estate Price: Thailand  



Source: https://www.globalpropertyguide.com/Asia/Thailand/Price-History 32 Page 

Real Estate Price: Thailand  



Last Updated: June 14, 2019 

BANGKOK - 

condos 

COST (US$) 

YIELD (p.a.) 

PRICE/SQ.M. (US$) 

TO BUY 
MONTHLY 

RENT TO BUY MONTHLY RENT 

Sukhumvit area 335,561 1,373 5.13% 5,266 22.53 

Silom-Sathon 

area 
341,931 552 4.65% 4,559 17.67 

All yields are gross - i.e., before taxes, repair costs, ground rents, estate agents fees, and any other costs. Net yields (what you´ll 

really earn) are typically around 1.5% to 2% lower. 

Districts researched: 

Sukhumvit area: near BTS Ekkamai, BTS Thong Lo and BTS Phrom Phong 

Silom-Sathon area: near BTS Chong Nonsi and BTS Krung Thon Buri 

Real Estate Price: Thailand  

Source: https://www.globalpropertyguide.com/Asia/Thailand/Rental-Yields 
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