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Global warming could wipe out millions in world's
major cities with catastrophic THREE METRE sea level
rise’

18:44,18 MAY 2016  UPDATED 19:22,18 MAY 2016  BY JESSICA HAWORTH ,STEPHEN BEECH
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London, New York and Hong Kong are among the cities which could be underwater if

global warming continues
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‘Potential Apocalypse’: NYT Warns Of Global
Warming Floods Of Biblical Proportions
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The New York Times has taken warnings about global warming to a whole new
level, publishing a three-part series suggesting a “potential apocalypse” from
melting ice sheets if humans keep pumping carbon dioxide into the
atmosphere.

“If that ice sheet were to disintegrate, it could raise the level of the sea by more
than 160 feet — a potential apocalypse, depending on exactly how fast it
happened,” NYT reporter Justin Gillis wrote of what some scientists predict
could happen to Antarctica.
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L anguage

. Climate science contains its own vocabulary, acronyms, lingo and
jargon. It Is a language derived by scientists and policy makers that Is

succinct, specific and useful.

. However as means of communication to the broader public, it can
create separation and distance.

.- We have sought to make Drawdown understandable for people from
all backgrounds and points of view.

. \We endeavored to bridge the climate communication gap by the
words we choose and the jargon we stay away from.
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Research Aim & General Approach

Drawdown is the only sensible goal for humanity

*|s drawdown possible? And financially feasible?
*Top-down, sectoral models were not comprehensive or empowering

*The Drawdown Models can be applied to any technology or practice, at global
scale

*Collaborative research from Drawdown Fellows across the globe



What is a “solution”?

To collect, analyze, and present the best available information and data
on solutions that:

1. REDUCE through efficiency and resource productivity;
2. REPLACE existing energy sources with renewable energy

3. RESTORE carbon in our soils and plants by bio-sequestering CO,



The Solutions

80 Solutions already exist

Criteria for inclusion:

1. Existing and scaling

2. Economically viable

3. Reduction potential

g No regrets (with some exceptions)

Availability of data
20 Coming Attractions



100 &

SOLUTIONS
TO REVERSE
GLOBAL
WARMING
BY 2050

RANKED BY IMPACT

drawdown.org

DRAWDOWH IS THAT POINT IN TIME WHEN
THE CONCENTRATION OF GREENHOUSE GASES
INTHE ATMOSPHERE BEGINS T0O DECLINE

ON A YEAR-TO-YEAR BASIS.

Project Drawdown s the most comprehensive
plan ever proposed to reverse global warming.
Our organization did not make or devise the plan—we
found the plan because it already exists. We gathered
a qualified and diverse group of researchers from
around the world to identify research, and mockl the
100 most substantive, existing solutions to address
climate change. What was uncovered is a path forward
that can roll back global warming within thirty years. it
showes that humanity has the means at hand. Our work
is to acoskerate the knowlkdge and growth of what is
possible. We chose the name Drawdown because if
we co not name the goal, we are unlikely to achieve it.

EACH SOLUTION REDUCES GREENHOUSE GASES BY
AVOIDING EMISSIONS AND/OR BY SEQUESTERING
CARBON DIOXIDE ALREADY IN THE ATMOSPHERE.
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The Scenarios

Will compare a reference scenario that assumes current adoption of Solution
remain constant (2020-2050).

~ With ~

an high adoption scenario assuming a reasonably vigorous global adoption path
(2020-2050).

Three high adoption scenarios were developed:
1. Plausible Scenario
2. Drawdown Scenario

3.  Optimum Scenario
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THE MOST GOMPRERENSIVE

PLAN EVER PROPOSED T0
REVERSE GLOBAL WARMING
tOITED BY PAUL RAWREN
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NRAWDOWN

AS 100 SOLUGOES MAIS IMPORTANTES PARA REVERTER 0
AQUECIMENTO GLOBAL, FUNDAMENTADAS EM PESQUISAS
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ENERGY

ROOFTOP SOLAR

An Uros mother and her two
daughters live on one of the 42
floating islands made of totora
reeds on Lake Titicaca. Their
delight upon receiving their first
solar panel is infectious. Installed
at an elevation of 12,507 feet, the
panel will replace kerosene and
provide electricity to her family
for the first time. As high tech

as solar may be, it is a perfect
cultural match: The Uru People
know themselves as Lupihaques,
Sons of the Sun.

he year was 1884, when the first solar array appeared on a rooftop in New York City.
Experimentalist Charles Fritts installed it after discovering that a thin layer of selenium on
a metal plate could produce a current of electricity when exposed to light. How light could
turn on lights, he and his solar-pioneering contemporaries did not know, for the mechan-
ics were not understood until the early twentieth century when, among other breakthroughs, Albert
Einstein published his revolutionary work on what are now called photons. Though the scientific
establishment of Frittss day believed power generation depended on heat, Fritts was convinced that
“photoelectric” modules would wind up competing with coal-fired power plants. The first such
plant had been brought online by Thomas Edison just two years earlier, also in New York City.
Today, solar is replacing electricity generated from coal as well as from natural gas. It is replac-
ing kerosene lamps and diesel generators in places where people lack access to the power grid, true
for more than a billion people around the world. While society grapples with electricity’s pollution in
some places and its absence in others, the mysterious waves and particles of the sun’ light continu-
ously strike the surface of the planet with an energy more than ten thousand times the worlds total
use. Small-scale photovoltaic systems, typically sited on rooftops, are playing a significant role in har-
nessing that light, the most abundant resource on earth. When photons strike the thin walers of sili-
con crystal within a vacuum-sealed solar panel, they knock electrons loose and produce an electrical
circuit. These subatomic particles are the only moving parts in a solar panel, which requires no fuel.
While solar photovoltaics (PV) provide less than 2 percent of the world’s electricity at present,
PV has seen exponential growth over the past decade. In 2015 distributed systems of less than 100
kilowatts accounted for roughly 30 percent of solar PV capacity installed worldwide. In Germany,
one of the worlds solar leaders, the majority of photovoltaic capacity is on rooftops, which don 1.5
million systems. In Bangladesh, population 157 million, more than 3.6 million home solar systems
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have been installed. Fully 16 percent of Australian homes have
them. Transforming a square meter of rooftop into a miniature
power station is proving irresistible.

Roof modules are spreading around the world because of
their affordability. Solar PV has benefited from a virtuous cycle of
falling costs, driven by incentives to accelerate its development
and implementation, economies of scale in manufacturing, ad-
vances in panel technology, and innovative approaches for end-
user financing—such as the third-party ownership arrangements
that have helped mainstream solar in the United States. As de-
mand has grown and production has risen to meet it, prices have
dropped; as prices have dropped, demand has grown further. A PV
manufacturing boom in China has helped unleash a torrent of in-
expensive panels around the world. But hard costs are only one
side of the expense equation. The soft costs of financing, acquisi-
tion, permitting, and installation can be half the cost of a rooftop
system and have not seen the same dip as panels themselves. That
is part of the reason rooftop solar is more expensive than its utility-
scale kin. Nonetheless, small-scale PV already generates electricity
more cheaply than it can be brought from the grid in some parts
of the United States, in many small island states, and in countries
including Australia, Denmark, Germany, Italy, and Spain.

The advantages of rooftop solar extend far beyond price.
While the production of PV panels, like any manufacturing pro-
cess, involves emissions, they generate electricity without emit-
ting greenhouse gases or air pollution—with the infinite resource
of sunlight as their sole input. When placed on a grid-connected
roof, they produce energy at the site of consumption, avoiding
the inevitable losses of grid transmission. They can help utilities
meet broader demand by feeding unused electricity into the grid,
especially in summer, when solar is humming and electricity
needs run high. This “net metering” arrangement, selling excess
electricity back to the grid, can make solar panels financially fea-
sible for homeowners, offsetting the electricity they buy at night
or when the sun is not shining.

Numerous studies show that the financial benefit of rooftop
PV runs both ways. By having it as part of an energy-generation
portfolio, utilities can avoid the capital costs of additional coal or
gas plants, for which their customers would otherwise have to
pay, and broader society is spared the environmental and public
health impacts. Added PV supply at times of highest electricity
demand can also curb the use of expensive and polluting peak
generators. Some utilities reject this proposition and posit contra-
dictory claims of rooftop PV being a “free rider.” as they aim to
block the rise of distributed solar and its impact on their revenue
and profitability. Others accept its inevitability and are trying to
shift their business models accordingly. For all involved, the need
for a grid “commons” continues, so utilities, regulators, and stake-

holders of all stripes are evolving approaches to cover that cost.

RANKING AND RESULTS BY 2050 /I Q

24.6 GIGATONS $453.1 BILLION $3.46 TRILLION
REDUCED CO2 NET COST NET SAVINGS

The first solar array installed by Charles Fritts in 1884 in New York City.
Fritts built the first solar panels in 1881, reporting that the current was
“continuocus, constant and of considerable force not only by exposure to
sunlight but also to dim, diffused daylight, and even to lamplight.”

Off the grid, rooftop panels can bring electricity to rural
parts of low-income countries. Just as mobile phones leapfrogged
installation of landlines and made communication more demo-
cratic, solar systems eliminate the need for large-scale, central-
ized power grids. High-income countries dominated investment
in distributed solar until 2014, but now countries such as Chile,
China, India, and South Africa have joined in. It means rooftop
PV is accelerating access to affordable, clean electricity and
thereby becoming a powerful tool for eliminating poverty. It is
also creating jobs and energizing local economies. In Bangladesh
alone, those 3.6 million home solar systems have generated
115,000 direct jobs and 50,000 more downstream.

Since the late nineteenth century, human beings in many
places have relied on centralized plants that burn fossil fuels and
send electricity out to a system of cables, towers, and poles. As
households adopt rooftop solar (increasingly accompanied and
enabled by distributed energy storage), they transform genera-
tion and its ownership, shifting away from utility monopolies
and making power production their own. As electric vehicles
also spread, “gassing up” can be done at home, supplanting oil
companies. With producer and user as one, energy gets democra-
tized. Charles Fritts had this vision in the 1880s, as he looked
out over the roofscape of New York City. Today, that vision is in-
creasingly coming to fruition.

IMPACT: Our analysis assumes rooftop solar PV can grow from .4
percent of electricity generation globally to 7 percent by 2050. That
growth can avoid 24.6 gigatons of emissions. We assume an imple-
mentation cost of $1,883 per kilowatt, dropping to $627 per kilowatt
by 2050. Over three decades, the technology could save $3.4 trillion in

home energy costs.

ENERGY 11




Results Impact ooz

600

500

-+
-
o

~J
=
-]

100

Total Atmospheric CO2-eq avoided (Gt)
Lad
-
-

0

L&

e

¢ &
5 ™
fa? ‘E?
(€
. {_‘?ﬁ
{M
¢
2
<

@ Plausible Scenario

O &

&)

O >
g 3

® Drawdown Scenario

&

O E}\) y éx

e &y
Qc:“' S
f.:'

Optimum Scenario



TOP 20

Plausible
Scenario

RANK  SOLUTION

O 00 NO OB WDN —

O OO NOOTPhk~,wWDN O

N

Refrigeration

Wind Turbines (Onshore)
Reduced Food Waste
Plant-Rich Diet

Tropical Forests
Educating Girls

Family Planning

Solar Farms
Silvopasture

Rooftop Solar
Regenerative Agriculture
Temperate Forest
Peatlands

Tropical Staple Tree Crops

Afforestation
Conservation Agriculture
Tree Intercropping
Geothermal

Managed Grazing
Nuclear

SECTOR

Materials

Electricity generation
-00d

golele

_and Use

Women and Girls
Women and Girls
Electricity generation
Helelo

Electricity generation
golelo

_and Use

_and Use

-00d

_and Use

golele

gelele

Electricity generation
Food

Electricity generation

REDUCED CO2

89.74 GT
84.60 GT
70.53 GT
06.11 GT

61.23 G
59.60 GT
59.00 GT
36.90 GT
31.19 GT
24.60 GT

23.15 G
22.61 GT
21.57 GT
20.19 GT
18.00 GT
17.35 GT

17.20 G
16.60 GT
16.34 GT
16.09 GT




TOP 20

Electricity
Generation
S only

5 of top 20

RANK  SOLUTION

10

13

20

Wind Turbines (Onshore)

Solar Farms

Rooftop Solar

Geothermal

Nuclear

SECTOR

ELC Gen

ELC Gen

ELC Gen

ELC Gen

ELC Gen

REDUCED CO2

84.60 GT

36.90 GT

24.60 GT

16.60 GT

16.09 GT



~WIND TURBINES
(ONSHORE)

# 80.0GT

RANK BY 2050 REDUCED CO2-eq

$1.23T $7.4T

NET FIRST COST NET OPERATIONAL SAVINGS



ROOFTOP
SOLAR

#1.0 24.0 T

RANK BY 2050 REDUCED CO2 -eq

"% $453B $3.46T

NET FIRST COST NET ORERATIONAL.SAVINGS




WIND TURBINES
(OFFSHORE)

- B >

NET FIRST CO:
N e >

.

L4
-—




TOP 20

F00d IS
3 of top 20

RANK  SOLUTION

o

11

14

16
17

19

Reduced Food Waste
Plant-Rich Diet

Silvopasture

Regenerative Agriculture

Tropical Staple Tree Crops

Conservation Agriculture
Tree Intercropping

Managed Grazing

SECTOR

Food
Food

Food

Food

Food

Food
Food

Food

REDUCED CO2

70.53 GT
06.11 GT

31.19 GT

23.15 G

20.19 GT

17.35 GT
17.20 G

16.34 GT



- o AR
= .5 - - = >

"~ E - - ——— i
] TN e, wosy——— . T— A S—— ~

, " T P — - - - v . - .
e e R o L = PE—

')_-.—x- - . iy

T — | —— —

I D e
'y ol _- - V! . 5 X ,,~ ! S M ; o
3 T s 0 ! N T ' 4

PeliL -
. 5 o s £

, 2’ . . ' R . -' '-'_' :‘.';‘."" ‘“*"‘-‘ _‘-‘_‘_"-
R /A S ) ..-‘\‘ " O ’ : > ; y ; A ‘;’w}'::.‘l\.“:“;i';-';,.{ 4¢ R E D l ’ C E D
o - \ 7 ThRE Y ¢
J Py
‘ w ”~

ShT

REDUCED CO2 -eq



" RANK BY 2050 REDUCED CO2 -eq

& '

3 ]
5 ’ '
’l
|
1]
‘ -
| v \
’ \
]
L]
.
]
1

|

\

\

|
\
]
! .
' \
i
- ' \
| ‘
i
ol '
| ( A



d - ' ~ | ~
b . { . z

REDUCED CO2

L

\ -
RS

N ARG

'
/\ - A ¥
- :
\ ‘ \ .
» -
- ‘-‘-‘ BN .
' 3\ \N
’ -
\

NET COST e =




MANAGED
GRAZING

.
-' -
- Bl
‘ B e PP g 8, Y B .y
-~ ¥
4 oy N
o WA J

e T e B S F TR T -

AN

%#1 o 16 34 ,GT

: ]
« ')M‘\‘
&
RANK BY 2050 REDUCED CO2-eq

550,58 §735.38

 NETFIRST @OST |/«  NET OPERATIONAL SAVINGS

B

Ny ' x
: \ § ’ .
il 1 : .
’;, W) )
X 1) ‘ : e i
. .}’ ‘j | ‘ '
y \ !
M ’ l ‘
: . : ‘) .
’)‘.' ‘\\ ' ’ \\ \
s 3 ‘




WOmen and 6  Educating Girls Women and Girls 59.60 GT
' : / Family Plannin Women and Girls 59.60 GT
girls: when g J

combined, It Is
top solution.
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RANK  SOLUTION SECTOR REDUCED CO2

1 Refrigeration Materials 89.74 GT

Materials IS
only one, but
top solution
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ELECTRIC VERHICLES
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REDUCED COZ2 -eq

RANK BY 2050
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'I;\%LEPRESENCE

' #63  1.99crt

RANK BY 2050 REDUCED CO2-eq
$127B $1.311
NET FIRST COST NET OPERATIONAL SAVINGS
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Target: Drawdown

B Transport




Refrigeration

Drawdown

Wave and Tidal
Multistrata Agroforestry
District Heating

Electric Vehicles
Concentrated Solar
Improved Rice Cultivation

Farmland Restoration
Wind Turbines (Offshore)

Clean Cookstoves

Wind Turbines (Onshore)
Reduced Food Waste

Plant-Rich Diet
Nuclear

Managed Grazing
Geothermal

Tree Intercropping Tropical Forests

Conservation Agriculture
Afforestation

Tropical Staple Trees

Peatlands Educating Girls

Temperate Forest

Regenerative Agriculture

Rooftop Solar
Silvopasture Solar Farms

Family Planning
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