DO AIR QUALITY IMPROVEMENTS DRIVE
PROPERTY PRICES? A SPATIAL ECONOMETRIC
STUDY IN THE UK

1. Introduction and Rationale

Environmental quality is increasingly recognized as a key component of urban liveability and
economic value. In the UK, rising concern over air pollution has prompted both regulatory
efforts and growing awareness among homebuyers. This paper investigates

whether improvements in air quality are capitalized into housing prices, using spatial panel
data covering multiple UK boroughs.

2. Research Objectives and Questions

e To measure the effect of air pollution levels (e.g., PM2.5, NO:) on residential property
prices across UK boroughs

e To account for spatial dependence in housing markets using spatial econometric models
o To test whether the relationship varies across high-income vs low-income boroughs

Research Question: Do reductions in air pollution result in statistically significant increases in
residential property values across UK boroughs?

3. Literature Review Summary

e Chay & Greenstone (2005) show that US housing markets price in air quality, using a
quasi-experimental design.

e Gibbons et al. (2014) examine UK housing and air quality, finding evidence of localized
price effects.

o Recent studies recommend using spatial models to control for spatial autocorrelation in
housing prices (LeSage & Pace, 2009).

This study contributes by updating to recent UK data (2008—2018) and applying spatial fixed
effects models to control for geographic spillovers.

4. Theoretical Framework

The hedonic pricing model assumes that the price of a house reflects its structural attributes,
location-specific amenities, and environmental quality. Improvements in air quality serve as a
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non-market good, influencing property prices through buyer preferences and perceived health
risks.

5. Data Description
o Unit of Analysis: Local authority districts or boroughs in England and Wales
e Period: 2008-2018 (annual panel)
e Variables:
o Dependent: Log of average residential sale price (ONS)
o Main independent: Annual mean concentrations of PM2.5 and NO: (DEFRA)

o Controls: Income, unemployment rate, population density, crime rate, green space
coverage

o Data Sources:
o UK Land Registry
o DEFRA (Air Quality Statistics)

o ONS (Local Authority Indicators)

6. Econometric Model and Estimation Strategy
Panel Spatial Lag Model with Fixed Effects:
log(Py) = a + pW log(Pye) + BAQir + v Xie + 1y + A + €51

Where:

e log(P;;) = log property price in borough $i$ at time $t$

e AQ;= air pollution level

o W log(P;;)= spatial lag of neighboring borough prices

e u; =borough fixed effects

e Ay =year fixed effects

o W = spatial weight matrix based on contiguity or inverse distance

Software Used: R (using spdep, splm) and Stata (for comparison)
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7. Key Results (Simulated):

Variable Coefficient | Std. Error | p-value
PM2.5 —0.035 0.010 0.002
NO: —0.021 0.009 0.019
Income +0.045 0.011 0.000
Spatial Lag (p) | +0.276 0.053 0.000

o Interpretation: A one-unit (ug/m?) reduction in PM2.5 is associated with a 3.5%

increase in house prices, holding other factors constant.

e Spatial dependence is statistically significant, confirming the need for spatial modeling.

o The effect is more pronounced in boroughs with median or above-median income.

8. Discussion and Interpretation

Results support the hypothesis that air quality is a capitalized urban amenity, with housing

markets incorporating its value. The magnitude 1s economically meaningful and stronger in
affluent areas, likely due to both awareness and willingness to pay. Spatial spillovers indicate

regional price synchronization, validating the use of spatial econometrics.

9. Conclusion and Policy Implications

This study provides evidence that improving air quality yields measurable economic benefits in

the form of higher property prices. It underscores the role of environmental policy not only in
public health but also in property value preservation and wealth equity. Urban planners and
policymakers should recognize air pollution control as an investment in local housing markets.

10. Academic and Practical Relevance

e Academic: Suitable for dissertations in urban economics, environmental valuation, and

spatial econometrics.

o Policy & Real Estate: Valuable for environmental economists, urban developers, and

local councils evaluating the economic case for clean air strategies.
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