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India air pollution at 'unbearable levels',
Delhi minister says
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Alr quality in Delhi has deteriorated into the “hazardous® category

Air pollution in the north of India has "reached unbearable levels,” the capital
Delhi's Chief Minister Arvind Kejriwal says.




Avoidable deaths from human emissions
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Source: J. Lelieveld et al., PNAS, 2019
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Combustion particles, organic
HUMAN HAIR compounds, metals, etc.
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Mercury: A long-lived toxic air pollutant
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http://www.flickr.com/photos/91492871@N00/5081513887/
http://creativecommons.org/licenses/by-nd/2.0/

Air pollution and greenhouse gases come from common
sources

Source contributions to air pollution mortality in China Total U.S. Greenhouse Gas Emissions
by Economic Sector in 2016
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: II A B Synergies and trade-offs
between climate action and

1011 Sustainable Development
Goals

Trade-off Synergy
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Constralmng Consnstent Enabling Reinforcing
(or no evidence)

Nerini et al., Nature Sustainability, 2019
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Questions

1. How do policies and strategies interact, and can they
achieve multiple sustainability goals simultaneously?

2. How can engineering research inform practical actions
towards sustainability?



A Systems Approach to Informing Sustainability Challenges
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A Systems Approach to Informing Sustainability Challenges
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How will China’s Paris
Agreement commitments
affect air pollution?

Mingwei Li, PhD 2019,
MIT Department of
Earth, Atmospheric, and
Planetary Sciences

(now postdoc, Princeton)

M. Li, D Zhang, C. T. Li, K. M. Mulvaney,
N. E. Selin, and V. J. Karplus. 2018. "Air
Quality Co-Benefits of Carbon Pricing in
China." Nature Climate Change, 8:398-

403.



A Systems Approach to Informing Sustainability Challenges

REACH (Regional Emissions, Air Quality, Climate and Health) framework
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CO, emissions from China: scenarios
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Paris Agreement has air pollution benefits

2010 2030: No Policy Policy: % Change
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PM, : impacts as a function of CO, intensity reductions in China
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SO,, NO,, combine in
the atmosphere to form

. The chemical
process can be non-linear.
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Provincial impacts differ from the national average (4% policy)
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Reduced pollution and mortalities from Chinese climate policy
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M. Li, D. Zhang, C.-T. Li, N. E. Selin, and V. J. Karplus. 2019. “Co-benefits of China’s climate policy for air quality and from 0z0Ne

human health in China and transboundary regions in 2030.” Environmental Research Letters, 14, 084006.



Emil Dimanchey,
M.S. In Technology
and Policy, MIT, 2018

E. Dimancheyv, S. Paltsev, M. Yuan,
D. Rothenberg, C. Tessum, J.
Marshall, and N. E. Selin. 2019.
"Health co-benefits of sub-national
renewable energy policy in the U.S."
Environmental Research Letters, 14,
085012.

What about in the US? Will renewable
energy policies benefit air pollution?



PM, ; impacts of renewable energy policies in Midwest U.S.

13% renewables 20% renewables

26% renewables

Change in PM, 5, micrograms per
cubic meter, relative to no policy
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Costs and benefits ($US billions, relative to no policy)
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Amanda Giang, PhD ‘17
Engineering Systems, MIT, now
Assistant Professor, University
of British Columbia

A. Giang and N.E. Selin, 2016. “Benefits
of Mercury Controls for the United
States,” Proceedings of the National
Academy of Sciences, 113(2), 286-291.
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What are the benefits of reducing longer-
lived air pollutants like mercury?



U.S. Supreme Court on the
Mercury and Air Toxics B —

global issi
o emissions

Standards: “the quantifiable ¢ oo

benefits from the resulting
reduction in hazardous-air-
pollutant emissions would
be $4 to $6 million a year
(Michigan v. EPA, 2015)

Our work: benefits to 2050 estimated
at $3.7 billion/year

Giang and Selin, 2016



Bridging understanding and action for sustainability:
an engineering perspective

Technologies
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Understanding:
systems relevant

to sustainability
Feedbacks and

interactions

Collaboration
with stakeholders

Understanding how
knowledge is used

Researcher training

Action: design
solutions and
address
sustainability
challenges

Learning over time

Adapted from Clark et al., PNAS, 2016

1. How do policies and strategies
interact, and can they achieve
multiple sustainability goals
simultaneously?

2. How can engineering research
inform practical actions towards
sustainability?



Understanding how knowledge is used

U.S. efforts to roll back Mercury and Air
Toxics Standards

Information about the benefits of policies
— and cost of rolling them back —
important to account for in legal and
regulatory procedure.

May 21, 2019, U.S. House of Representatives

https://energycommerce.house.gov/committee-activity/hearings/hearing-on-undermining-mercury-
protections-epa-endangers-human-health



https://energycommerce.house.gov/committee-activity/hearings/hearing-on-undermining-mercury-protections-epa-endangers-human-health

Understanding how knowledge is used
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Researcher training

MIT Policy Lab at the Center for International Studies ~ Illil-

Working with Policy Lab  People Projects  Call for Proposals NSF Broader Impacts  Resources

The mission of MIT's Policy Lab at the Center for International Studies is
to develop and enhance connections between MIT research and public
policy, in order to best serve the nation and the world in the 21st century.

The Policy Lab accomplishes the mission by:

1. Identifying policy-relevant research on campus.

2. Working with faculty to identify the policy implications of their work.

3. Creating and implementing outreach strategies to engage relevant
policymakers and other stakeholders in dialogue.

4. Providing coaching and communication training to make engagement
effective.

Policy Lab support allows MIT researchers to effectively develop
relationships with minimal expenditure of faculty time.

http://policylab.mit.edu



http://policylab.mit.edu/

Collaboration with stakeholders
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Policy impacts are as diverse as China’s provinces
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Learning over time

Secretariat of the Minamata Convention on Mercury

Ad-hoc Technical Expert Group on Effectiveness Evaluation
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N. E. Selin. 2018. "A proposed global metric to aid mercury pollution policy." Science 360(6389):607-
609.
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