
A Low-Carbon Future Could Improve Global Health
and Achieve Economic Benefits

The 25th Conference of the Parties of the United Nations
Framework Convention on Climate Change in Madrid
ended in December 2019, with disappointingly little prog-
ress. UN Secretary General Antonio Guterres lamented,
“The international community lost an important oppor-
tunity to show increased ambition on mitigation, adap-
tation and finance to tackle the climate crisis.”

This political gridlock has occurred despite scientific
reports that have highlighted the urgency of actions to re-
duce greenhouse gas (GHG) emissions from fossil fuel
burning and large-scale deforestation. The planet has
warmed approximately 2 °F since preindustrial times, and
2019 was the second warmest year on record.1

The climate crisis is a human health emergency.
Numerous climate-sensitive health risks are scientifi-
cally established, including mortality caused by heat
waves, respiratory illness from smog, ozone, and aller-
genic pollen, mental and physical effects of wildfires, in-
fectious diseases such as West Nile Virus, injuries from
flooding, and malnutrition from reduced crop yields.

Following the 2015 Paris Agreement on climate, the
Intergovernmental Panel on Climate Change deter-
mined emission scenarios needed to limit global warm-
ing to 1.5 °C (2.7 °F) above preindustrial levels. Notably,

carbon dioxide (CO2) emissions must be reduced by
a daunting 45% by 2030 and reach net zero by 2050 to
avoid “dangerous” climate disruption that may ad-
versely affect natural ecosystems and the global popula-
tion, according to assessments of climate change by the
Intergovernmental Panel on Climate Change. A rapid shift
away from fossil fuels is necessary to avoid catastrophic
climate chaos. However, political will is lacking.

But some positive trends are emerging. The cost of
clean energy is declining, for example, the price of solar
energy has decreased 99% since the 1970s, and 75% of
the onshore wind and 80% of the solar photovoltaic ca-
pacity already commissioned for 2020 are expected to
produce power at lower prices than the least expensive
new coal, oil, or natural gas options, even without sub-
sidies. The economics of cleaner low-carbon energy are
no longer a barrier nor an excuse.

To accelerate climate action, the medical commu-
nity must amplify a human health framing of the prob-
lem and solutions. There is cause for optimism consid-
ering how inexpensive actions on climate could reduce
the global burden of disease. The projected estimated

trillions of dollars in health benefits of meeting the Paris
Agreement, for example, are estimated to outweigh the
cost of interventions by 1.4- to 2.5-fold.2

The health benefits of a low-carbon society should
be central to policy debates on climate change. The enor-
mity of such health benefits are illustrated by discus-
sion of 3 key sectors: energy, food, and transportation.

Because of the heavy reliance on polluting fossil
fuels, reductions in emissions could achieve substan-
tial benefits for air quality, human health, and equity.
Millions of individuals in the United States and billions
around the world live in areas that exceed air-quality
standards and are at risk of serious respiratory and car-
diovascular illness. In 2016, an estimated 64 200 pre-
mature US deaths were related to adverse effects of
outdoor fine particulate matter.3 In the US, minority
populations and those living in poverty are more likely
to be exposed to air pollution.

Recent efforts to establish CO2 emission stan-
dards and deploy renewable energy demonstrate
the substantial benefits of accelerated climate action.
An analysis of policies in the US exhibited sizeable
co-benefits from renewable portfolio standards that
require utilities to source electricity from renewable

sources such as solar and wind. Cur-
rently, 29 states have renewable portfo-
lio standards, and a recent study identi-
fied potential health co-benefits of an
estimated $94 per ton of CO2 reduced in
2030, due to avoided premature deaths
from 6 types of air pollution.4

The types of CO2 emissions standards envisioned by
the (now-repealed) Clean Power Plan could further ex-
pand these benefits. Such standards enable marked im-
provements in air quality by reducing overall electricity
generation from fossil fuels, promoting greater use of
natural gas in place of coal, and incentivizing expanded
measures to increase energy efficiency.

In addition to reducing morbidity and mortality re-
lated to poor air quality and delivering economic ben-
efits, additional and more substantial action on renew-
able energy could save costs from avoided emergency
department visits and hospitalizations caused by expo-
sure to air pollution.5 These economic benefits for health
substantially exceed compliance costs and are consis-
tent with the estimated favorable 30-to-1 benefit-to-
cost ratio of the Clean Air Act over the last half-century.
This economic argument is strengthened as the under-
standing of the adverse health effects related to air pol-
lution has increased.

Considerable health gains also may stem from a low-
carbon food system. Global food production is precari-
ous. It is associated with biodiversity loss, deforestation,
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water eutrophication (ecosystem degradation from excessive nu-
trient loads), and air pollution, while contributing more than a quar-
ter of human-induced GHG emissions. Despite historically high yields
of staple crops (eg, corn, wheat, rice), an estimated 820 million
people worldwide remain undernourished; another estimated
2 billion are overweight and obese. Concurrently, about a third of
food is lost or wasted, and harvests are increasingly stressed by
a changing climate.

As the global population continues to grow, models predict sub-
stantial food production increases will be needed to meet demand.
If current trends continue, diet-related GHG emissions are pro-
jected to increase 50% to 80% between 2010 and 2050, an in-
crease in agriculture emissions greater than the summation of cur-
rent global emissions from all forms of transportation.6 With
forecasted shifts toward diets higher in calories and resource-
intensive animal-based foods, an elevated prevalence of diet-
related disease, including diabetes and cardiovascular disease, may
also be expected.

A transition to more plant-based diets could reduce agricul-
tural emissions, promote health, and generate financial savings.
Poor diet is linked to global risk factors for morbidity and mortality,
while diets with more plant-based foods (eg, Mediterranean,
pescatarian, vegetarian, vegan) are associated with reduced dis-
ease risk compared with conventional Western diets. Simulations
suggest that healthy eating in the US (defined by the plant food–
focused Dietary Guidelines) or healthy food prescriptions could
potentially generate billions annually in increased productivity, medi-
cal savings, and prolonged life expectancy.

There is broad scientific consensus that plant-based foods are
responsible for fewer adverse environmental effects compared with
animal-sourced foods. Even the animal products with the lowest en-
vironmental effects characteristically exceed the environmental ef-
fects related to all vegetable substitutes.7 A 2019 healthy refer-
ence diet emphasized plant foods that have low environmental
adverse effects and a decrease in unhealthy resource-intensive foods
such as red meat and dairy, as well as added sugar. According to pro-
jections, widespread adoption could prevent an estimated 10.8 mil-
lion to 11.6 million deaths annually, while substantially reducing the
environmental effects of food production.8

Reducing food loss and waste globally could significantly
decrease environmental pressures due to food production and
simultaneously reduce demand. An added advantage could be cur-
tailing malnutrition, provided equitable food distribution occurs. In
the US, limiting food waste is an achievable goal given that most
occurs directly off consumer plates and avoiding waste is economi-
cally advantageous. Transforming the food system in any way will
require input and support from farmers, consumers, and policy
makers. No single approach will work, and it is critical to recognize
contextual nuance.

The transportation sector currently contributes an estimated
14% of GHG emissions, and 1 study suggested that in 2015, tailpipe
emissions were associated with an estimated 385 000 (or 11.4%)
of global deaths related to ambient fine particulate matter and
ozone air pollution.9 An estimated $1 trillion was spent on adverse
health effects related to those emissions that year, and on-road
diesel emissions were associated with the largest amount of dis-
ease burden.

Dependence on motorized private vehicles also contributes to
sedentary lifestyles, with associated increases in morbidity and
mortality from chronic disease. In addition to simply burning calo-
ries, contracting skeletal muscle releases cytokines and other pep-
tides, which help prevent diabetes, obesity, and cancer, while
boosting the immune system. Not surprising, numerous epidemio-
logic studies from across different regions of the world show health
benefits related to active transportation (walking or biking), rang-
ing from reduced levels of diabetes and coronary heart disease to
decreases in cancer and overall mortality rates.10

The scientific consensus on climate change is not in question;
moreover, it is well established that climate change is negatively af-
fecting human health. Direct health benefits from reducing emis-
sions through energy, food, and transportation are expected given
a variety of change scenarios with evidence from both advanced pre-
dictive models and observational epidemiology.

While the growing health and financial costs of climate change
are clearer than ever, achieving a low carbon society could deliver
substantial health benefits and economic savings. Health care pro-
fessionals must stand up for climate action that will protect pa-
tients and enable the world to thrive.
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