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Background

 Air quality and housing price have been investigated for a long time

 Since Ridker and Henning (1967)



Air Pollution in Beijing



Background

 Air quality and housing price have been investigated for a long time

 Since Ridker and Henning (1967)

 Air pollution is negatively associated with housing prices

 Several methodological issues remain to be addressed



Research Focus

 How to include an air quality variable to hedonic house price models?

 Measure of pollution: a few monitor stations in a region

 Home sales: spatially distributed across the whole region



Matching Housing Price and Air Quality

Housing Data Air Quality

Individual Housing Units Monitoring Stations

Aggregated Units
(communities, census tracts)

Imputed Space

Ridker and Henning (1967)

Liu et al. (2018)

interpolation

Time Aggregation
(current year annual mean)

Kim, Phipps, and Anselin (2003)

Mei et al. (2020)

Xiao et al. (2017)

Chattopadhyay (1999)

Nearest station

Kriging

Spline

Inverse Distance 

Anselin and Gallo (2006): use previous year 



Considerable differences between 

interpolators (Anselin and Gallo, 2006)



Data Source

Housing Data
Lianjia.com

• The largest resale home agency in Beijing

• 557,998 resale home transactions 2014-
2018

Air Quality Data
PM 2.5

• Beijing Municipal Environmental and 
Monitoring Center (BJMEMC)

• 35 in-situ monitoring stations from 
December 5th, 2013, to December 31st, 
2018



Resale Home Sample 

& Monitoring Station



PM2.5

 Fine particles (diameter<2.5 mm)

 More hazardous than larger particles (2.5 mm< diameter<10 mm, 
PM10) in terms of mortality, cardiovascular and respiratory endpoints, 
and PM2.5 is considered to be the best indicator of the level of health 
(Freeman et al., 2019)



PM2.5 and AQI (2014-2018)



Spatial Interpolation



Difference in Spatial Interpolation Methods

IDW Kriging Spline



Model Specification

𝒍𝒏(𝑷) = 𝛽0

+ 𝜷𝟑 𝑻𝒊𝒎𝒆 𝑭𝑬

+ 𝛽1𝑨𝒊𝒓 𝑸𝒖𝒂𝒍𝒊𝒕𝒚

+ 𝜷2 𝑯𝒐𝒖𝒔𝒊𝒏𝒈 𝑨𝒕𝒕𝒓𝒊𝒃𝒖𝒕𝒆

+ 𝜷4 𝑫𝒊𝒔𝒕𝒓𝒊𝒄𝒕 𝑭𝑬

+ 𝜺

bedroom, living room, bathroom, floor area, floor level, facing, 

total number of floor, year built, elevator;

distance to subway, school level, hospital, 

distance to CBD, distance to park

PM2.5 with different specifications

month, year, month * year



Estimation Results (PM2.5/100)



Individual Housing Units

Aggregated Communities (XiaoQu)

Mei et al (2020) 

Unit price (/m2) increase by 0.8% -

1.2% for 1μg/m3 decrease of 
annual PM2.5 value



Conclusion

 The relationship between air quality and housing price is sensitive to the 

choice of spatial interpolation methods, the aggregation strategy, the 

time for air quality

 Unit price (/m2) increase by 0.72% for 1μg/m3 decrease of annual PM2.5 

value



Thank you very much!

Any questions or comments are welcome!



Qin et al (2019) 

Unit price (/m2) increase by 

0.18%(OLS) or 0.32% (2SLS) for 

100μg/m3 increaseof PM2.5 value 

on transaction day.

Freeman (2019)

The median household is willingness to pay $21.70 for 

1μg/m3 decrease in annual PM2.5 concentration

Chen and Chen (2017) 

Unit price (/m2) increase by 46 yuan/m2 (or $6.6/m2) 

for 1μg/m3 decrease in annual PM2.5 value.

Mei et al (2020) 

Unit price (/m2) increase by 0.8% -

1.2% for 1μg/m3 decrease of 

annual PM2.5 value
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