
Build more solar farms 
to generate 6.6% of 

global energy

Build more wind farms 
to generate 6.6% of 

global energy

Build more nuclear 
reactors to generate 
6.6% of global energy
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Build more nuclear 
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Build more wind farms 
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global energy

Build more wind farms 
to generate 6.6% of 

global energy

Build more nuclear 
reactors to generate 
6.6% of global energy

Build more nuclear 
reactors to generate 
6.6% of global energy

Switch from coal to gas 
for 9.5% of global 

electricity

Switch from coal to gas 
for 9.5% of global 

electricity

Switch from coal to gas 
for 9.5% of global 

electricity

Retrofit coal plants 
with CCS for 6.6% of 

global electricity

Retrofit coal plants 
with CCS for 6.6% of 

global electricity

Retrofit gas plants with 
CCS for 16% of global 

electricity

Retrofit gas plants with 
CCS for 16% of global 

electricity

Power BECCS using 
waste for 3.6% of 
global electricity



Adds wind power equal to 
13% more than current 
global wind generation

Adds solar power equal to 
33% more than than 
current global solar 
electricity generation

Adds solar power equal to 
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Adds solar power equal to 
33% more than than 
current global solar 
electricity generation

Adds solar power equal to 
33% more than than 
current global solar 
electricity generation

Only works when windy 
and requires storage and 
grid upgrades

Only works during 
daylight hours and needs 
storage or stronger 
electrical grids

Only works during 
daylight hours and needs 
storage or stronger 
electrical grids

Only works during 
daylight hours and needs 
storage or stronger 
electrical grids

Only works during 
daylight hours and needs 
storage or stronger 
electrical grids

Doubles current  global 
nuclear electricity 
production

Doubles current  global 
nuclear electricity 
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Adds wind power equal to 
13% more than current 
global wind generation
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Adds wind power equal to 
13% more than current 
global wind generation

High costs, radioactive 
waste, and strict safety 
requirements
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waste, and strict safety 
requirements

Only works when windy 
and requires storage and 
grid upgrades

Only works when windy 
and requires storage and 
grid upgrades

Only works when windy 
and requires storage and 
grid upgrades

Replaces about 40% of 
coal plants with gas 
plants.

Replaces about 40% of 
coal plants with gas 
plants.

Replaces about 40% of 
coal plants with gas 
plants.

Doubles current  global 
nuclear electricity 
production

Doubles current  global 
nuclear electricity 
production

Still produces greenhouse 
gases and methane leaks 
are possible.

Still produces greenhouse 
gases and methane leaks 
are possible.

Still produces greenhouse 
gases and methane leaks 
are possible.

High costs, radioactive 
waste, and strict safety 
requirements

High costs, radioactive 
waste, and strict safety 
requirements

Requires hundreds of 
times more biomass waste 
use than today

Adds  carbon capture to 
33 large gas plants each 
year until 2050

Adds  carbon capture to 
33 large gas plants each 
year until 2050

Adds carbon capture to 13 
large coal plants each 
year until 2050

Adds carbon capture to 13 
large coal plants each 
year until 2050

Limited supply of 
sustainable biomass 
waste

Raises electricity costs 
and current CCS 
deployment is tiny

Raises electricity costs 
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Raises electricity costs 
and current CCS 
deployment is tiny

Raises electricity costs 
and current CCS 
deployment is tiny



Power BECCS using 
waste for 3.6% of 
global electricity

Power BECCS using 
crops for 4.5% of 
global electricity

Reduce tropical forest 
loss by 39% of the 

historical rate

Reduce tropical forest 
loss by 39% of the 

historical rate

Rewet drained 
peatlands in 89% of 

current area

Reforest the tropics 
expanding current 
forest area by 6.6%

Reforest the tropics 
expanding current 
forest area by 6.6%

Reforest the temperate 
zone expanding current 

forest area by 23%

Add trees to tropical 
pasture across 30% of 

current area

Add trees to temperate 
pasture across 64% of 

current area

Add trees to tropical 
cropland across 36% of 

current area

Add trees to temperate 
cropland across 80% of 

current area

Reduce food loss and 
waste by 51% globally

Reduce food loss and 
waste by 51% globally

Eat less meat reducing 
by 31% in regions that 

over-consume

Eat less meat reducing 
by 31% in regions that 

over-consume

Eat less meat reducing 
by 31% in regions that 

over-consume

Apply soil carbon 
management to 56% of 

global cropland

Apply enhanced 
weathering to 20% of 

global cropland

Power BECCS using 
crops for 4.5% of 
global electricity



Prevents forest loss across 
an area the size of 
Pakistan

Prevents forest loss across 
an area the size of 
Pakistan

Requires around one-third 
of all crops grown globally

Requires around one-third 
of all crops grown globally

Requires hundreds of 
times more biomass waste 
use than today

Economic pressure from 
farming, mining, and 
logging

Economic pressure from 
farming, mining, and 
logging

Could compete with food 
production and land use

Could compete with food 
production and land use

Limited supply of 
sustainable biomass 
waste

Adds trees to grazing land 
the size of Peru.

Restores forests across an 
area about the size of 
Alaska

Restores forests across an 
area about the size of 
Texas and California

Rewets tropical peatland 
areas the size of 
Washington

Rewets tropical peatland 
areas the size of 
Washington

Trees may have to 
compete with grass for 
water and sunlight.

Benefits disappear if 
forests are later destroyed

Forests must be protected 
long term from fires and 
logging

Can reduce farmland and 
may increase methane 
emissions.

Can reduce farmland and 
may increase methane 
emissions.

Reduce global food waste 
by more than half. 

Reduce global food waste 
by more than half. 

Adds trees and shrubs to 
land the size of Mexico 
and Mongolia combined.

Adds trees and shrubs to 
land the size of Thailand 
and Tanzania combined

Adds trees to grazing land 
the size of Iran.

Requires major changes in 
transportation, food 
storage, and human 
habits. 

Requires major changes in 
transportation, food 
storage, and human 
habits. 

Trees need to be 
maintained for decades. 

Can reduce space for 
crops and complicate 
farming machinery use.

Trees may have to 
compete with grass for 
water and sunlight.

Spreading 13 billion tons 
of crushed silica rock 
every year.

Change to conservation 
farming practices across 
land the size of the United 
States.

Humans reduce meat 
consumption by 6% daily.  

Humans reduce meat 
consumption by 6% daily.  

Humans reduce meat 
consumption by 6% daily.  

Mining and moving rock 
takes huge amounts of 
energy.

Carbon in the soil can be 
lost because of farming 
changes.

People are likely to resist 
this change because of 
diet and culture. 

People are likely to resist 
this change because of 
diet and culture. 

People are likely to resist 
this change because of 
diet and culture. 



Produce clean 
hydrogen to meet 1.5x 

current production

Produce clean 
hydrogen to meet 1.5x 

current production

Produce clean 
hydrogen to meet 1.5x 

current production

Build direct air capture 
using 3.5% of global 

electricity

Build direct air capture 
using 3.5% of global 

electricity

Decarbonize steelmaking 
with CCS or hydrogen for 
39% of global production

Decarbonize steelmaking 
with CCS or hydrogen for 
39% of global production

Decarbonize cement with 
CCS for 93% of global 

production

Reduce oil & gas 
methane emissions by 

44% globally

Reduce refrigerant 
emissions by 65% globally

Decarbonize surface 
freight reducing 
emissions by 36%

Decarbonize surface 
freight reducing 
emissions by 36%

Deploy more electric 
vehicles for 17% of global 

passenger travel

Deploy more electric 
vehicles for 17% of global 

passenger travel

Deploy more electric 
vehicles for 17% of global 

passenger travel

Deploy more electric 
vehicles for 17% of global 

passenger travel

Deploy more biofuel 
vehicles for 18% of global 

passenger travel

Improve efficiency of 
cars reducing current fuel 

use by 50%

Reduce oil & gas 
methane emissions by 

44% globally

Produce clean 
hydrogen to meet 1.5x 

current production



Requires building 56,000 
large DAC (Direct Air 
Capture) units

Producing over 150 times 
more clean Hydrogen than 
we are today. 

Producing over 150 times 
more clean Hydrogen than 
we are today. 

Producing over 150 times 
more clean Hydrogen than 
we are today. 

Producing over 150 times 
more clean Hydrogen than 
we are today. 

Requires lots of energy 
and money

Requires enormous 
amounts of clean 
electricity

Requires enormous 
amounts of clean 
electricity

Requires enormous 
amounts of clean 
electricity

Requires enormous 
amounts of clean 
electricity

Requires cutting half of 
methane emissions 
through 2050

Adds carbon capture 
equipment to 30 cement 
plants every year.

Cleaning up 1.3 billion tons 
of steel production every 
year.

Cleaning up 1.3 billion tons 
of steel production every 
year.

Requires building 56,000 
large DAC (Direct Air 
Capture) units

It is expensive to detect 
leaks and repair them.

There are still carbon 
emissions from the mining 
and transportation 
required to do this.

These technologies are 
expensive.

These technologies are 
expensive.

Requires lots of energy 
and money

Produce electric vehicles 
so that there are 1 billion 
by 2050.

Requires reversing freight 
emissions (which are 
growing) into long-term 
decline.

Requires reversing freight 
emissions (which are 
growing) into long-term 
decline.

Requires reducing two 
thirds of allowed HFC 
emissions

Requires cutting half of 
methane emissions 
through 2050

Mining for battery 
minerals can be damaging 
to the environment.

Major infrastructure 
investment is required.

Major infrastructure 
investment is required.

It is expensive to replace 
cooling systems.

It is expensive to detect 
leaks and repair them.

Requires doubling the 
average fuel economy 
(Improving MPG)

Requires biofuel to be 
used 10-times more than it 
currently is.

Produce electric vehicles 
so that there are 1 billion 
by 2050.

Produce electric vehicles 
so that there are 1 billion 
by 2050.

Produce electric vehicles 
so that there are 1 billion 
by 2050.

Vehicles that weigh less 
save fuel but may reduce 
safety.

The growth of biofuel can 
compete for crop space 
and water supplies.

Mining for battery 
minerals can be damaging 
to the environment.

Mining for battery 
minerals can be damaging 
to the environment.

Mining for battery 
minerals can be damaging 
to the environment.



Avoid car travel - walk 
or cycle for 17% of global 

passenger travel

Install more heat pumps 
for 38% of global building 

heat

Reduce building heat 
transfer by 50% compared 

to current stock

Deploy clean cookstoves 
to immediately replace 

73% of current stock

Install more heat pumps 
for 38% of global building 

heat

Fly less reducing global 
passenger travel by 70%

Use more public 
transport for 19% of 

global passenger travel



Requires increasing 
current heat pump use by 
four times 

Requires increasing 
current heat pump use by 
four times 

Requires people to walk or 
bike much farther daily

Requires global public to 
increase public transit by 
80%

Air travel restrictions 
would have to be 
increased to be similar to 
COVID-19 conditions.

It is expensive to install 
heat pumps, especially in 
older homes.

It is expensive to install 
heat pumps, especially in 
older homes.

Cities may need major 
redesigns to make walking 
and cycling safer.

Public transit is expensive 
to run and difficult to 
implement in rural areas

Could hurt tourism and 
airline industries.

Requires replacing all 
cookstoves that burn 
solids (coal, wood, etc) 
with clean stoves 
worldwide.

Requires reducing building 
heat loss in half. 

Clean stoves may be hard 
to access or afford

Insulation can be 
expensive to install. 


