
ORIGINAL RESEARCH
published: 21 April 2021

doi: 10.3389/fpubh.2021.613517

Frontiers in Public Health | www.frontiersin.org 1 April 2021 | Volume 9 | Article 613517

Edited by:

Yang Liu,

Emory University, United States

Reviewed by:

Rui Wu,

Nanjing Normal University, China

Gulnihal Ozbay,

Delaware State University,

United States

*Correspondence:

Melissa Scott

melissa.j.scott@duke.edu

Specialty section:

This article was submitted to

Environmental health and Exposome,

a section of the journal

Frontiers in Public Health

Received: 02 October 2020

Accepted: 01 March 2021

Published: 21 April 2021

Citation:

Scott M, Sander R, Nemet G and

Patz J (2021) Improving Human Health

in China Through Alternative Energy.

Front. Public Health 9:613517.

doi: 10.3389/fpubh.2021.613517

Improving Human Health in China
Through Alternative Energy

Melissa Scott 1*, Robert Sander 2, Gregory Nemet 3 and Jonathan Patz 4

1Duke Samuel DuBois Cook Center on Social Equity, Duke University, Durham, NC, United States, 2 Air Quality and

Greenhouse Gases Program, International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria, 3 La Follette

School of Public Affairs, University of Wisconsin-Madison, Madison, WI, United States, 4Global Health Institute, University of

Wisconsin-Madison, Madison, WI, United States

In this study, we estimate the health benefits of more stringent alternative energy goals

and the costs of reducing coal-fired power plant pollution in China projected in 2030.

One of our two overarching alternative energy goals was to estimate the health benefits

of complete elimination of coal energy, supplemented by natural gas and renewables.

The second was a policy scenario similar to the U.S. 2013 Climate Action Plan (CAP),

which played a pivotal role leading up to the 2015 Paris Climate Agreement. We used

the Greenhouse Gas and Air Pollution Interactions and Synergies (GAINS) model created

by the International Institute for Applied Systems Analysis for our model simulations. We

found that 17,137–24,220 premature deaths can be avoided if coal energy is completely

replaced by alternative energy, and 8,693–9,281 premature deaths can be avoided if

coal energy is replaced by alternatives in a CAP-like scenario. A CAP-like scenario using

emission-controls in coal plants costs $11–18 per person. Reducing coal energy in China

under a CAP-like scenario would free up $9.4 billion in the annual energy budget to

spend on alternatives, whereas eliminating the cost of coal energy frees up $32 billion.

This study’s estimates show that more stringent alternative energy targets in China are

worth the investment in terms of health.
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INTRODUCTION

Climate change affects the health of populations across the globe as temperatures and sea levels
rise, and weather becomes more extreme (1, 2). Because energy production remains the primary
driver of greenhouse gas emissions (2), addressing the energy-use roots of global climate change
ultimately affects human health. The most carbon-intensive energy source is coal. Burning coal
emits about twice as much carbon dioxide (CO2) per unit of energy compared to the combustion
of natural gas (3). In addition, burning coal generates emissions of fine particulate matter (PM2.5)
or particles measuring <2.5 micrometers. PM2.5 travels deep into human airways causing cell
damage to the lungs, which can lead to inflammation, cytotoxicity, cell death, as well as increases in
cardiovascular disease, respiratory disease, lung cancer, asthma, and death (4, 5). PM2.5 also impacts
brain functioning and mental health (6). A considerable number of published scientific literature
shows a causal relationship between mortality and exposure to PM2.5 (5).

Therefore, reducing coal-fired power plant emissions to mitigate climate change can
simultaneously decrease hazardous PM2.5. This represents a side benefit, or health “co-benefit,”
of climate change policy measures (7). However, society is still reliant on fossil fuel energy. Three
thousand two hundred and seventy-two coal-fired power plants exist worldwide with 1,199 more
proposed (8). Of these 1,199 new coal-fired power plants, over 1/3rd of the capacity will come
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TABLE 2 | Energy scenarios’ emissions reductions, premature deaths avoided, and costs compared to Business-as-usual (BAU).

Scenario BAU 1 2 3 4 5

Coal-fired power

plant emissions

reductions in 2030

0% 100%,

replaced by

renewables

100%,

replaced by

natural gas

32%,

replaced by

renewables

32%,

replaced by

natural gas

32% using

emission

control

technology

Premature deaths

avoided

0 24,220 17,137 9,281 8,693 4,906

Emission control

costs compared to

BAU (Million

Euros/Year)

−27,688 −27,688 −8,860 −8,860 13,541

Policymakers should consider getting off coal sooner and
more aggressively, with considerable attention to a more rapid
transition to renewables.
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