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The War on Pollution: China’s Dramatic Air Pollution Cleanup Since 2014
National Real output and PM2.5, 1998-2018
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Notes: Dashed line shows real output (trillion of 2007 USD). Solid line shows satellite-based PM2.5 estimates (van Donkelaar, 2016).
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The War on Pollution: China’s Dramatic Air Pollution Cleanup Since 2014
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» Highlight some areas warranting investigation
1. Public perception and behavior

o. Human and ecosystem health

5. Regulation and enforcement

4. Industry effects
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Public Perception and Behavior

» A part of China’s environmental overhaul involves information availability
o Public, real-time broadcast of air quality via news media, mobile phone apps, etc.

o Public disclosure of firm’s real-time pollution emissions

» Opportunity to understand the role of information (or the lack thereof) in shaping
some key objects in the literature:

o Perception = f(Pollution)

o Behavior = f(Pollution)

o Health = f(Pollution)




“From Fog to Smog: the Value of Pollution Information”
(Barwick, Li, Lin, and Zou, 2023 wp)
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“From Fog to Smog: the Value of Pollution Information”
(Barwick, Li, Lin, and Zou, 2023 wp)
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“From Fog to Smog: the Value of Pollution Information”
(Barwick, Li, Lin, and Zou, 2023 wp)
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“From Fog to Smog: the Value of Pollution Information”

(Barwick, Li, Lin, and Zou, 2023 wp)
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“From Fog to Smog: the Value of Pollution Information”
(Barwick, Li, Lin, and Zou, 2023 wp)
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“From Fog to Smog: the Value of Pollution Information”
(Barwick, Li, Lin, and Zou, 2023 wp)
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Public Perception and Behavior

* An “engineering” perspective: How to exploit better information?

o Ex: Now that we have new infrastructures to forecast/nowcast pollution, can and should we
strategically plan high-stake activities to reduce exposure?




“(Re)scheduling Pollution Exposure: The Case of Surgery Schedules”
(Huang, Xing, and Zou, 2023 JPubE)

Figure 1. Patient Survival after Surgeries on High versus Low Pollution Days
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“(Re)scheduling Pollution Exposure: The Case of Surgery Schedules”
(Huang, Xing, and Zou, 2023 JPubE)
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“(Re)scheduling Pollution Exposure: The Case of Surgery Schedules”
(Huang, Xing, and Zou, 2023 JPubE)
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Human and Ecosystem Health

» Many cities are seeing air quality not seen in decades
o Lots of evidence on effects of short-term pollution shocks

o Health effects of a permanent pollution decline?
Ex: Ebenstein et al. (2019 PNAS); Anderson (2020 JEEA)




“China’s War on Pollution: Evidence from the First Five Years”
(Greenstone, He, Li, and Zou, 2021 REEP)
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“China’s War on Pollution: Evidence from the First Five Years”
(Greenstone, He, Li, and Zou, 2021 REEP)
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The Ozone Problem: Majority of Cities Saw Ozone Increases
Histogram of city-level pollution trends (%Apollutant per year, 2015-2019)
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Human and Ecosystem Health

» Despite particulate pollution cleanups, the majority of cities saw ozone increases

o Health effects of co-pollutants (which pollution species are the worse)?
Ex: Schlenker and Walker (2015 REStud); Di et al. (2017 NEJM)




Human and Ecosystem Health

* What are the effects on ecosystems more broadly?
o Impacts of environmental changes extend way beyond those directly affecting humans

o Pollution can disrupt a wide range of wildlife, diminishing their ability to provide ecosystem
services

o This part of the literature seems particularly silent

o Ex: Frank and Sudarshan (2023 wp)

“The Social Costs of Keystone Species Collapse: Evidence From The Decline of Vultures in India”




“Conservation Co-Benefits from Air Pollution Regulation: Evidence from Birds”
(Liang et al., 2020 PNAYS)
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Is this a complete checklist of the birds you

1 Fork-tailed Flycatcher ®
5 Laughing Gull

5 Tree Swallow

12 American Robin

Song Sparrow

18 Red-winged Blackbird




“Conservation Co-Benefits from Air Pollution Regulation: Evidence from Birds”
(Liang et al., 2020 PNAS)

Trends, 2007-2021
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“Conservation Co-Benefits from Air Pollution Regulation: Evidence from Birds”
(Liang et al., 2020 PNAS)
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Reliability of Government Data: The “Post-War” Data
Good consistency between U.S. Embassy vs. Chinese government data
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Reliability of Government Data: The “Post-War” Data
Prevalence of certain “rogue” method of enforcement worth investigation
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Reliability of Government Data: The “Post-War” Data
Prevalence of certain “rogue” method of enforcement worth investigation




Regulation and Enforcement

 Political agitation

o How should regulator think about the tradeoff between disclosure/enforcement and potential
public backlash?

o Important question for other developing countries looking to tighten up environmental
monitoring and enforcement




Political Agitation: Public Response when Learning About Bad Pollution
Environmental protection vs. political /public backlash
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Political Agitation: Public Response when Learning About Bad Pollution
Environmental protection vs. political /public backlash
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Political Agitation: Public Response when Learning About Bad Pollution
Environmental protection vs. political /public backlash
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The Pollution Worry: Survey Data
Respondents expressed more concerns over the environment after pollution disclosure
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How Do People Respond to Pollution Worry: Defensive Investment
Air purifier purchases almost double after China’s pollution disclosure
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How Can People Benefit from Pollution Worry: Citizen Participation
Buntaine et al. (2022 wp) “Does the Squeaky Wheel Get More Grease? The Direct and

Indirect Effects of Citizen Participation on Environmental Governance in China”
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How Can People Benefit from Pollution Worry: Citizen Participation

Buntaine et al. (2022 wp) “Does the Squeaky Wheel Get More Grease? The Direct and
Indirect Effects of Citizen Participation on Environmental Governance in China”
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Industry Effects

» How can a regulator possibly cut national pollution by 40% in 5 years?

O m in the room?
|




Industry Effects: Anecdote on Massive Plant Shutdowns
Evidence needed on the economic costs of the environmental overhaul
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Don’t Forget Water: The Water Quality Improvement
Limited data show water quality steadily increasing over time
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Don’t Forget Forests: China is Greening Up
Remote-sensing data show quick increase in vegetation index across the country
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Thank you!

Eric Zou (eric-zou.com)
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