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Introduction
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What’s the topic? & Why to research?

I What’s the topic?

I This paper assesses the impact of winter heating on airpollution and
health utilizing regression discontinuity (RD)designs based on the
turning-on dates of the heating sys-tems in northern Chinese cities.

I The Chinese winter heat-ing program provides a compelling natural
experiment toestimate the causal effects of air pollution on health.

I Main Finding:
1)Turning onthe winter heating system increased the weekly Air
Quality Index by 36% and caused 14% increase in mortality rate.
2)People in poor and rural areas are particu-larly affected by the rapid
deterioration in air quality; this implies that the health impact ofair
pollution may be mitigated by improved socio-economic conditions.
3)Exploratory cost-benefit analysis suggests that replacing coal with
natural gas for heating can improve socialwelfare.
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What’s the topic? & Why to research?

I Why to research?

I Highlight the long-overlooked disparity in air pollu-tion exposure
between urban and rural areas.

I Add to a growing strand of economicresearch investigating the impact
of air pollution onmortality in developing countries.

I Exploitsa new identification strategy embedded in China’s win-ter
heating policy and provides a different perspectiveto understanding the
costs of coal-fired heating.

I Conduct an exploratory benefit-cost analysis on China’s
coalreplacement policy.



7/32

Introduction China’s winter heating system Data and summary statistics Empirical strategy Main results Heterogeneity Benefits and costs of replacing coal with natural gas for winter heating

China’s winter heating system
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China’s winter heating system

I Limited the heating entitlement to areas located in the north.

I Between November 15th and March 15th.

I Increases air pollution by generatingsubstantial particulate matter
emissions, SO2, and NOx.

I The replacement of coal with natural gasor electricity as primary fuels
for heating.
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Data and summary statistics
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Winter heating and air pollution data

I Data for the winter heating period of all the cities in China

I National Urban Air Quality Real-time Publishing:

I real-time Air Quality Index (AQI)
I concentrations of criteria airpollutants:1497 individual air monitoring

stations
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Mortality data

I The Chinese Center forDisease Control and Prevention’s (CCDC)
Disease Surveil-lance Points (DSP) system

I 324 million people
I 605 separate locations (322 city districtsand 283 rural counties)
I detailed cause-of-death data
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Weather data

I GlobalSummary of the Day (GSOD)

I 409 ground weather stations
I 2014 and 2015
I temperature, dew point, and precipitation
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Matching

I Matching mortality data with air pollution data andweather data at
the DSP location level
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Summary statistics
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Empirical strategy
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The impact of winter heating on AQI and mortality

Specification:

Pi,t = β1I (t ≥WHi,t)+β2f (t−WHi,t)+β3I∗f (t−WHi,t)+γWit+θi+ui,t
Yi,t = α1I (t ≥WHi,t)+α2f (t−WHi,t)+α3I∗f (t−WHi,t)+θWit+θi+εi,t

I Pi,t—the air pollution in location i at time t.

I Yi,t—mortality in location i at time t.

I I (t ≥WHi,t)—an indicator variable that equals one if the winter
heating system is turned on in location i at week t.

I t−WHi,t—running variable,the number of weeks from the turning-on
dateand.

I f (t−WHi,t)—control function

I Wit—Witareweather controls correlated with air pollution,
includingtemperature, precipitation, and dew point.

I thetai—DSP location-specific fixed effect.

I ui,t, varepsiloni,t—the error terms.
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The impact of AQI on mortality

Fuzzy RD:

I Pollution exists before the winter heating starts, making our context
naturally analogous to a fuzzy RD.

I Individuals’ actions to protect themselves from the resulting health
problems of pollution.
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Main results
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Visualizing the data using RD plots
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Visualizing the data using RD plots
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The impacts of winter heating on AQI and mortality
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The impact of air pollution on mortality
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The impact of air pollution on mortality
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Robustness checks

I Takethe log of mortality rates—reduce the influence of outliers.

I Experiment with alternative ways to matchbetween DSP locations and
air pollution monitor sites.

I Use southern cities to conduct a placebo test.

I Experiment with high-order (up to 4th polynomial) weather controls.
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Comparison with related studies in the literature
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Heterogeneity
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Rural-urban difference
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Effects by gender and age group



29/32

Introduction China’s winter heating system Data and summary statistics Empirical strategy Main results Heterogeneity Benefits and costs of replacing coal with natural gas for winter heating

Benefits and costs of replacing coal
with natural gas for winter heating
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Averted deaths from cleaner air and its values
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Cost of replacing coal with natural gas

I Expenditures on new stoves and pipelines.

I Operational expenditures (higher fuel costand maintenance).

I The costs of replacing coal with natural gas(156 billion to 170 billion
USD) are greater than thebenefits (77.35 billion USD) in the short
term;

Thelong-run health benefits (301 billion USD) still signifi-cantly
outweigh the costs.

In conclusion, policymakersshould anticipate potential backlash in
implementing thesechanges because the costs of the switch are quite
substan-tial and it takes a long period to reap the total benefits
oflowering air pollution.
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Potential biases

I Harvesting effect—the short-term estimates tend tounderestimate.

I The rate of economic growth will positivelyaffect the VSL.
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