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The Uninhabitable Earth: Life after Warming
David Wallace‐Wells
It is worse, much worse than you think.
The slowness of climate change is a fairy tale, perhaps as pernicious as the one that says it isn’t
happening at all and comes to us bundled with several others in an anthology of comforting
delusions.
That global warming is an Arctic saga, unfolding remotely.
That it is strictly a matter of sea level and coastlines, not an enveloping crisis, sparing no place
and leaving no life undeformed.
That it is a crisis of the natural world, not the human one. That those two are distinct and that we
live today, somehow outside or beyond or at the very least defended against nature, not
inescapably within and literally overwhelmed by it.
That wealth can be a shield against the ravages of warming.
That the burning of fossil fuels is the price of continued economic growth.
That growth and the technology it produces will allow us to engineer our way out of
environmental disaster.
That there is any analogue to the scale or scope of this threat in the long span of human history
that might give us confidence in staring it down.
None of this is true.

Part I:
How We Got Here and Where We Are Going

http://www.kimnicholas.com

It’s Warming

https://climate.nasa.gov/vital‐signs/global‐temperature/

Greenhouse Effect

Atmospheric Greenhouse Gases,
by Type
Carbon dioxide (CO2) is the primary
greenhouse gas emitted by human activities.
It affects the climate system for thousands of
years.
Methane (CH4 ) is 28–36 times more
powerful as a greenhouse gas than carbon
dioxide. Emissions last about a decade in the
atmosphere.
Nitrous oxide (N2O) is more powerful still
(265–298x the warming potential of CO2 )
and lasts a century in the atmosphere.
Fluorinated gases (F‐gases) also have a
greater warming potential than CO2 and last
thousands of years in the atmosphere.
Data: Environmental Protection Agency and
Project Drawdown.
https://exponentialroadmap.org/wp‐content/
uploads/2019/09/Meeting‐the‐1.5%C2%B0C‐
Climate‐Ambition‐September‐19‐2019.pdf

https://climate.nasa.gov/vital‐signs/carbon‐dioxide/

https://climate.nasa.gov/vital‐signs/carbon‐dioxide/

It’s Us
The Earth has experienced 5 mass
extinctions prior to today.
% species extinct‐ time in yrs ago
86%‐ 450 MM yrs ago
75%‐ 380 MM yrs ago
96%‐ 255 MM yrs ago
80%‐ 205 MM yrs ago
75%‐ 70 MM yrs ago‐ dinosaurs
Cause‐ all but one (asteroid killed
dinosaurs) was caused by climate
change produced by greenhouse gases
CO2‐ warmed the planet by 5° Celsius
and accelerated by release of Methane
gas

• We are currently adding
Carbon to the atmosphere
10x faster than the most
lethal extinction period; 100x
faster than at any point in
human history before the
Industrial Revolution
• More than ½ of the Carbon
emitted in the atmosphere
by the burning of fossil fuels
has been emitted in the last 3
decades
• 85% of CO2 since the end of
WW II

https://www.ucsusa.org/global‐warming/science‐and‐impacts/science/each‐countrys
‐share‐of‐co2.html

Global Carbon and Cement Emissions, 1960‐2018

https://exponentialroadmap.org/wp‐content/uploads/2019/09/Meeting‐the‐
1.5%C2%B0C‐Climate‐Ambition‐September‐19‐2019.pdf

•

Transportation
•
•

•

Electricity Production
•
•

•
•
•

Burning Fossil Fuel for cars, trucks, planes,
ships
90% is petroleum‐based oil and diesel
63% from burning Fossil Fuel for generation
Most of which is coal and natural gas

Industry
Commercial and Residential
Agriculture

We’re Sure

Climate Change Scientific Consensus
Ninety‐seven percent of climate scientists agree that climate‐warming trends
over the past century are extremely likely due to human activities, and most
of the leading scientific organizations worldwide have issued public
statements endorsing this position.

Intergovernmental Panel on Climate
Change (IPCC)
• Established by UN in 1988
• Provides regular assessments of the scientific basis of
climate change, its impacts and future risks and
options for adaptation and mitigation
• The objective of the IPCC is to provide governments at
all levels with scientific information that they can use
to develop climate policies.
• 195 member countries (including the US)
• The IPCC's 5th Assessment Report was a critical
scientific input into the Paris Agreement in 2015. The
6th Assessment is due in 2022.

Special Report: Global Warming of 1.5° Celsius
(IPCC, https://www.ipcc.ch/sr15/)
• A.1. Human activities are estimated to have
caused approximately 1.0°C of global
warming above pre‐industrial levels, with
a likely range of 0.8°C to 1.2°C. Global
warming is likely to reach 1.5°C between 2030
and 2052 if it continues to increase at the
current rate. (high confidence)

It’s Bad:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells
•

Intergovernmental Panel on Climate Change (IPCC):

– At 2°, polar ice sheets will begin their collapse, 400 MM more people
will suffer from water scarcity, major cities in the equatorial band will
become unlivable and even in the Northern latitudes, heat waves will
kill thousands every summer
– At 3°, Southern Europe would be in permanent drought and the
average drought in Central America would last 19 months longer, in
Northern Africa 60 months longer; The areas burned by wildfires
annually would double in the Mediterranean and sextuple in the US
– If we take action on all commitments from Paris Accord immediately
we are likely to get 3.2° warming
– By 2100 we are due for between 4‐5° warming at our present course
– 2100 expected target of 500 ppm of CO2; last time this was the case
16 MM yrs ago the planet was between 5‐8° warmer; sea levels were
130 feet higher, enough to draw a new coastline as far west as I‐95.

How Bad Is It?
•
•
•
•
•
•
•

Heat
Wildfires
Extreme Weather Events
Sea Level Rise
Hunger
Mental Health Effects
Human Health Effects

Heat

https://www.climatecentral.org/gallery/graphics/the‐10‐hottest‐global‐years‐on‐record

Direct Heat:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells

• Heat Stress‐ Since 1980‐ the planet has
experienced a 50‐fold increase in the # of
“dangerous heat waves”
• At 5°‐ whole parts of the globe would be
unsurvivable for humans
• At 6°‐ summer labor of any kind would
become impossible in lower MI River valley;
NYC would be hotter than present‐day Bahrain

Wildfires
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells

• Wildfires
– Over the last 5 decades, the wildfire season in the Western
US has grown by 2.5 months. Globally, since 1979, the
season has grown by nearly 20%
– 2017 Fires in Greenland, 2018‐in Arctic Circle in Sweden;
soot can blacken ice >>>more absorbed sunlight
– Globally, each year between 260 and 600 K people die
from smoke from wildfires
– It is important to realize that when trees die, whether by
natural processes or by fire, they release the CO2 stored
within them
 the world’s forests will transform from Carbon sinks to Carbon
sources during wildfires

Wildfires-

Of the 10 years with the most wildfire activity on record, 9 have occurred since 2000.

https://www.iii.org/fact‐statistic/facts‐statistics‐wildfires

Amazon Wildfires August 2019

Extreme Weather Events

https://s3.amazonaws.com/climatehealth2016/low/Clim
ateHealth2016_04_Extremes_small.pdf

Global Warming and Economics
• Every 1° of temperature rise costs the US 1%
of GDP
• At 1.5° the world would be $20 TT richer than
at 2°
• At 3.7° higher would cost $550 TT in damages

Water‐ Sea Level Rise:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells
• Barring a reduction of CO2 emissions, we could see a rise of 4‐8 ft.
in sea level rise by 2100. This will effect:
–
–
–
–
–
–
–
–

Any beach you’ve ever visited
The Kennedy Space Center
The Maldive and Marshall Islands
Most of Bangla Desh (Bengal Tigers)
Miami Beach and portions of FL (Mar y Lago)
St Mark’s Basilica/Venice
Venice Beach
The White House

• Union of Concerned Scientists (2018)‐ 300+ K US homes at risk for
“chronic inundation” by 2045; by 2100, that figure would be > 2.4
MM properties ($1 T in real estate underwater)

Hunger:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells

• For every degree of warming, grain yields decline by
10%
• Globally, grain accounts for 40% of the human diet
• Additional pests could cut yield an additional 2‐4%
• Drought‐ some of the world’s most arable lands will
turn to deserts
– 2°‐ droughts will wallop the Mediterranean and much of
India and corn and sourghum all around the world will
suffer straining world food supplies;
– 2.5°‐ due mainly to drought, the world could enter a food
deficit

David Sipress, Daily Cartoon, The New Yorker Magazine. Dec 11, 2017.

Part II:
We CAN Fix It

Adaptation

Adaptation

Mitigation:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells
Global warming is after all, a human invention and the flipside of our real‐
time guilt is that we remain in command, no matter how out‐of‐control the
climate system seems, with it’s roiling typhoons, unprecedented famines and
heat waves, refugee crises and climate conflicts, we are all its authors and still
writing. Some like our oil companies and their political patrons are more
prolific authors than others. But the burden of responsibility is too great to be
shouldered by a few, however comforting it is to think all that is needed is for
a few villains to fall.
Each of us imposes some suffering on our future selves every time we flip on
a light switch, buy a plane ticket or fail to vote. Now we all share the
responsibility to write the next act. We found a way to engineer devastation
and we can find a way to engineer our way out of it.

Politics of Consumption:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells

• The structure of the political and economic
order feeds and profits from consumption.
• The wealthier you are, the larger your carbon
footprint.
• If the World’s top 10% of CO2 emitters
reduced their emissions to the EU average,
total global emissions would fall by 35%.

Stabilizing Earth’s temperature
to significantly reduce risks to
societies now requires
greenhouse gas emissions to
reach net zero by 2050. This
translates to cutting
greenhouse gases by about 50%
by 2030 alongside significant
removal of carbon dioxide from
the atmosphere.

How Fast Do We Need to Drawdown?

Choices to Net‐Zero Carbon Emissions
• Personal
– Family
– Individual

• Organizational
– Health Care
– ACOEM

• Societal/Global
–
–
–
–

Social Responsibility
Political Will
Capital/Investment
Technology

https://www.drawdown.org/

https://exponentialroadmap.org/wp‐content/uploads/2019/09/
ExponentialRoadmap_1.5_20190919_Single‐Pages.pdf

Solutions to Reduce Green House Gas Emissions, by Sector

• renewables outcompete fossil fuels as new electricity sources
• cities and states are implementing policies and regulations with the aim of
fully decarbonizing buildings and infrastructure by 2050
• zero emissions transport is the preferred form of all new mobility in the
world’s major cities and transport routes
• large‐scale deforestation is replaced with large‐scale land restoration and
agriculture shifts to earth friendly practices
• heavy industry, including iron & steel, cement, chemicals and oil & gas, commits
to being Paris compliant
• investment in climate action is beyond USD $1 Trillion per year and all financial
institutions have a disclosed transition strategy

Individual/Family Choices

Organizational

Executive Summary
• Health care’s global climate footprint
– Health care’s climate footprint is equivalent to 4.4% of global net
emissions (2 gigatons of carbon dioxide equivalent).
– The global health care climate footprint is equivalent to the annual
greenhouse gas emissions from 514 coal‐fired power plants.

• Top health care emitters
– The top three emitters, the United States, China, and collectively the
countries of the European Union, comprise more than half the world’s
total health care climate footprint (56%).
– The top ten health care emitters make up 75% of the global health
care climate footprint.
– The United States health sector, the world’s number one emitter in
both absolute and per capita terms

Executive Summary
•

Sources of health care’s climate footprint
– While vastly differing in scale, each nation’s health sector directly and indirectly releases
greenhouse gases while delivering care and procuring products, services and technologies
from a carbon‐intensive supply chain.
– Health care contributes to greenhouse gas emissions through energy consumption, transport,
and product manufacture, use, and disposal.
– Emissions emanating directly from health care facilities and health care owned vehicles (Scope
1) make up 17% of the sector’s worldwide footprint.
– Indirect emissions from purchased energy sources such as electricity, steam, cooling, and
heating (Scope 2) comprise another 12%.
– The lion’s share of emissions — 71% are primarily derived from the health care supply chain
(Scope 3) through the production, transport, and disposal of goods and services, such as
pharmaceuticals and other chemicals, food and agricultural products, medical devices,
hospital equipment, and instruments.
– Three‐quarters of all health care emissions, including from its supply chain, are generated
domestically. This means roughly one‐quarter of all health care emissions are generated
outside of the country where the health care product is ultimately consumed.
– Fossil fuel consumption is at the heart of health care’s emissions. Energy — primarily the
combustion of fossil fuels — makes up well over half of health care’s climate footprint when
measured across all three scopes.

Executive Summary
• The health sector must take responsibility for its climate footprint
– Health care must respond to the growing climate emergency not only
by treating those made ill, injured, or dying from the climate crisis and
its causes, but also by practicing primary prevention and radically
reducing its own emissions.
– Health care climate action that aligns with the ambition of the Paris
Agreement will require health sector facilities, systems, and ministries
to work with manufacturers and suppliers of health care goods and
services to achieve net zero emissions by 2050 or before.
– The sector must undertake this effort while simultaneously meeting
global health goals such as universal health coverage and working to
achieve the Sustainable Development Goals.
– Several health systems in multiple countries are already leading the
way toward decarbonization, serving as models for the sector.

Executive Summary

• Environmental Medicine Section
• Components
• Educational Events
– AOHC‐ Anaheim 2019/DC 2020
– MARCOEM

• Our relationship with employers
– Who do we serve?

Elements of Sustainability
• Social Responsibility‐ Growing social movements (for example,
Fridays for Future) changing the public conversation in parallel with
companies and cities stepping up climate action.
• Political Will‐ Emerging political support for more ambitious targets,
for example countries such as the UK, France, Norway and Sweden
adopting laws to reach net‐zero emissions by 2050 or earlier.
• Redirect Investment towards Clean Energy‐ Solar and wind energy
have reached a tipping point and are now cheaper than fossil fuels
in many places. Tumbling costs and rapid innovation of low‐
emissions technology including battery storage and electric vehicles
makes a very rapid transformation almost inevitable.
• Capitalize on Technological Advances‐ Digitalization and global
communications allow more rapid scaling than previous
transformations.

2016 Cone Communications Millennial
(b. 1981‐96) Employee Engagement Study
• By 2020, Millennials (24‐39 y.o.) will make up > 50% of
US Workforce
– 64% of Millennials consider a company’s social and
environmental commitments when deciding where to
work
– 64% won’t take a job if a company doesn’t have strong
corporate social responsibility (CSR) values
– 83% would be more loyal to a company that helps them
contribute to social and environmental issues (vs. 70% U.S.
average)
– 88% say their job is more fulfilling when they are provided
opportunities to make a positive impact on social and
environmental issue
http://www.conecomm.com/research‐blog/2016‐millennial‐
employee‐engagement‐study

Elements of Sustainability
• Social Responsibility‐ Growing social movements (for example,
Fridays for Future) changing the public conversation in parallel with
companies and cities stepping up climate action.
• Political Will‐ Emerging political support for more ambitious targets,
for example countries such as the UK, France, Norway and Sweden
adopting laws to reach net‐zero emissions by 2050 or earlier.
• Redirect Investment towards Clean Energy‐ Solar and wind energy
have reached a tipping point and are now cheaper than fossil fuels
in many places. Tumbling costs and rapid innovation of low‐
emissions technology including battery storage and electric vehicles
makes a very rapid transformation almost inevitable.
• Technological Advances‐ Digitalization and global communications
allow more rapid scaling than previous transformations.

Republican Party Platform
https://gop.com/platform/americas‐
natural‐resources/
Information concerning a changing climate,
especially projections into the long‐range future,
must be based on dispassionate analysis of hard
data. We will enforce that standard throughout
the executive branch, among civil servants and
presidential appointees alike. The United Nations’
Intergovernmental Panel on Climate Change is a
political mechanism, not an unbiased scientific
institution. Its unreliability is reflected in its
intolerance toward scientists and others who
dissent from its orthodoxy. We will evaluate its
recommendations accordingly. We reject the
agendas of both the Kyoto Protocol and the Paris
Agreement, which represent only the personal
commitments of their signatories; no such
agreement can be binding upon the United States
until it is submitted to and ratified by the Senate.
We firmly believe environmental problems are
best solved by giving incentives for human
ingenuity and the development of new
technologies, not through top‐down, command‐
and‐control regulations that stifle economic
growth and cost thousands of jobs.

EPA Leadership
•
•
•
•
•
•

Former OK Attorney General;
sued Fed Govt 14x; resigned
under Ethics cloud
Backed US decision out of Paris
Climate Accord
Pushed for smaller EPA budget
Signed a formal proposal to
repeal the Clean Power Plan
Opposed Obama‐era fuel‐
efficiency standards
Regulatory Decisions/ Rollbacks
on:
–
–
–
–

•
•
•

•
•

Lawyer, Lobbyist and Eagle Scout
Proposed making new coal‐fired
power plants easier to approve
Continued Opposition to Obama‐
era fuel‐efficiency standards and
weakening of standards to cut
emissions from power plants
Sought to limit Federal protection
of small waterways
Dismissed a panel of independent
scientific advisers

Methane
Chlorpyrifos
Clean Water Rule
Ozone

https://www.pbs.org/newshour/nation/all‐of‐the‐ways‐
embattled‐epa‐chief‐scott‐pruitt‐has‐changed‐energy‐policy

https://www.nytimes.com/2019/02/28/
climate/andrew‐wheeler‐epa‐confirmation.html

EPA position on climate change

House/Senate Leadership

https://www.washingtonpost.com/video/politics/
mcconnell‐says‐he‐believes‐in‐human‐caused‐climate‐
change/
2019/03/26/5450b254‐6d6b‐499a‐865f‐
b0107fb1c514_video.html?utm_term=.6af7ee5edac6

https://www.politico.com/story/
2019/02/07/pelosi‐climate‐change‐panel‐1154847

Policy Initiatives for Net Zero CO2 Emission 2050 Target
•
•
•
•
•
•
•
•
•
•
•

Remove fossil‐fuel subsidies and revise agricultural subsidies.
Establish a price for carbon at a sufficient price level, and apply it globally.
Ensure that national decision‐making, budgets, tax systems and
technology strategies are aligned with a 1.5°C world.
Develop sector‐wide roadmaps in energy, transport, buildings, food,
agriculture and industry to halve carbon emissions by 2030 and reach net
zero by 2050.
Legislate for higher standards on emissions, efficiency and performance
across all industries and accelerate the next generation zero/low‐carbon
solutions.
Set stop dates for fossil fuel extraction and use.
Connect technology strategies to climate strategies, allowing for mutual
reinforcement.
Adopt and accelerate circular, digital and sharing economies, directed
towards decarbonization.
Incentivize a shift in behavior towards healthy diets, cycling and public
transport.
Promote nature‐based solutions including the creation of carbon sinks and
enhance biodiversity.
Ensure climate policies are fair‐ protecting vulnerable communities
without violating planetary boundaries.

Elements of Sustainability
• Social Responsibility‐ Growing social movements (for example,
Fridays for Future) changing the public conversation in parallel with
companies and cities stepping up climate action.
• Political Will‐ Emerging political support for more ambitious targets,
for example countries such as the UK, France, Norway and Sweden
adopting laws to reach net‐zero emissions by 2050 or earlier.
• Redirect Investment towards Clean Energy‐ Solar and wind energy
have reached a tipping point and are now cheaper than fossil fuels
in many places. Tumbling costs and rapid innovation of low‐
emissions technology including battery storage and electric vehicles
makes a very rapid transformation almost inevitable.
• Technological Advances‐ Digitalization and global communications
allow more rapid scaling than previous transformations.

Home Electricity Choices

Energy Generation Cost Comparison

https://www.lazard.com/media/450436/rehcd3.jpg

Sustainability Translates to
the Corporate Bottom Line
CONCLUSIONS:
This study adds to the growing evidence that a healthy and safe
workforce correlates with a company's performance and its ability
to provide positive returns to shareholders. It advances the
idea that a proven set of health and safety metrics based on the
CHAA evaluation process merits inclusion with existing measures
for market valuation.

Elements of Sustainability
• Social Responsibility‐ Growing social movements (for example,
Fridays for Future) changing the public conversation in parallel with
companies and cities stepping up climate action.
• Political Will‐ Emerging political support for more ambitious targets,
for example countries such as the UK, France, Norway and Sweden
adopting laws to reach net‐zero emissions by 2050 or earlier.
• Redirect Investment towards Clean Energy‐ Solar and wind energy
have reached a tipping point and are now cheaper than fossil fuels
in many places. Tumbling costs and rapid innovation of low‐
emissions technology including battery storage and electric vehicles
makes a very rapid transformation almost inevitable.
• Technological Advances‐ Digitalization and global communications
allow more rapid scaling than previous transformations.

Exponential Technologies
•

Solar, wind, storage and smart grid technology supported by digital solutions, will
enable electrification, decentralization and greening of the energy system.

•

Energy usage in buildings can be brought down by increased space utilization through
new digitally enabled sharing models.

•

Mobility as a service, electrification, and autonomous vehicles connected
to one another can tap the value of unused vehicles.

•

Digitalization can improve delivery by optimizing shipments, routes and
traffic systems.

•

Artificial Intelligence can be applied to design products for re‐purpose,
sharing, re‐use and recycling as the new default.

•

Deforestation can now be predicted and detected through digital solutions which helps
take proactive action, and to monitor and improve agriculture, reforestation and peat
land restoration.

•

Through the use of Internet of Things, AI, 5G and digital‐twin technology, the need for
more roads and physical infrastructure can be dramatically reduced through optimizing
existing infrastructure.

Geoengineering:
The Deliberate and large‐scale intervention in the Earth’s climate
system, with the aim of mitigating the adverse effects of Global
Warming

Carbon Capture Technology

https://www.washingtonpost.com/news/theworldpost/wp/
2018/05/31/carbon‐capture/?utm_term=.0e72b9b91e3c

Carbon‐Capture Plants

https://www.climatecentral.org/news/first‐commercial‐
co2‐capture‐plant‐live‐21494

Politics of Consumption II:
The Uninhabitable Earth: Life after Warming
David Wallace‐Wells

How much will we do to stall climate disaster and how
quickly?
It is human action that will determine the climate of the
future, not systems beyond our control.
Thinking like a people, one people, whose fate is shared
by all. The path we are on as a planet should terrify
anyone living on it. But thinking like one people, all the
relevant inputs are within our control. And there is no
mysticism required to interpret or command the fate of
the earth, only an acceptance of responsibility.

