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Emissions reductions from electrifying now
Unlocking immediate benefits that can scale over time

A nalysis by D ave Jones, Em ber

Every grid in the world sits somewhere on this line.

The question is where electric beats fossil.



0 200 400 600 800 1,000

◂ C L E A N E R D I R T I E R  ▸C arbon intensity of electricity (g ram s of C O ₂ per kWh of electricity)

H E A T  P U M P

~ 700 g
breaks even (600–800 g )

E L E C T R I C  C A R

~ 900 g
breaks even

Electric cars break even at ~900 g

A  petro l car uses 3.7× m ore energ y than an EV uses electricity, and

petro l em its ~ 250 g  of C O ₂ per kWh: 3.7 × 250 g  ≈ 900 g .

3.7 =  63 kWh of petro l ÷ 17.1 kWh of electricity per 100 km  (incl. 8%  g rid  losses).

Rang e ~ 770–1,110 g , depending  on how efficient each car is.

How clean does electricity need to be
to deliver emissions reductions when electrifying?

Heat pumps for buildings break even at ~700 g

A  g as boiler uses 3.8× m ore energ y than a heat pum p uses electricity, and

g as em its ~ 185 g  of C O ₂ per kWh: 3.8 × 185 g  ≈ 700 g .

3.8 =  heat pum p C O P 3.5 ÷ 85%  boiler efficiency × 0.92 (g rid  losses).

~ 600–800 g  for typ ical heat pum ps (C O P 3–4). Industrial heat pum ps vary m ore,

depending  on waste heat and the tem perature lift needed.

C om bustion C O ₂ only. Full m ethod: breakeven m ethodolog y note, O ct 2026
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On the world’s average grid,
an EV cuts CO ₂ by half and
a heat pump by a third
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D ata: yearly electricity data, 2025; life- cycle em ission factors
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Efficient electrification cuts emissions
in most of the world’s grids
Each dot is a country’s 2025 grid, sized by electricity generated. 95%

of people live where a
heat pum p cuts C O ₂

Over 99%
of people live where
an EV cuts C O ₂

D ata: yearly electricity data, 2025 (Sept 2026 release)
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Electricity grids are already much
cleaner than 10 years ago

United  States
20152025

505 g384 g

C hina
20152025

670 g528 g

Ind ia
20152025

751 g671 g

…and electricity will keep
getting cleaner through
the lifetime of electric technologies

D ata: yearly electricity data, 2015–2025
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Efficient electrification is cleaner even
if all electricity comes from gas – and
similar CO ₂ if electricity comes from coal

Gas power station

2 kW h of g as × 185 g  ≈ 370 g

The best g as p lants burn 2 kWh of g as (185 g  each) per kWh of electricity.

Diesel generator

3 kW h of d iesel × 267 g  ≈ 800 g

A typical d iesel g enerator burns ~ 3 kWh of d iesel (267 g  each) per kWh; sm all ones burn m ore.

Coal power station

2.5 kW h of coal × 341 g  ≈ 850 g

The best coal p lants burn 2.5 kWh of coal (341 g  each) per kWh of electricity.

C om bustion C O ₂ only. D iesel: 74.1 kg  C O ₂/GJ (IPC C ), ~ 33%  g enerator efficiency



Electrification spurs more renewables

Wind and solar now meet most new electricity demand, and in 2025 they met all of it.

World: share of electricity demand growth

met by wind and solar

A ll new dem and

26%

2011–15

50%

2016–20

60%

2021–25

101%

2025

Countries with rising demand, 2021 –2025:

share of electricity demand growth met by wind and solar

D em and g rowth

World + 19% 60%

Brazil + 17% 127%

Pakistan + 26% 94%

United  States + 11% 87%

Türkiye + 17% 81%

C hina + 36% 57%

Uzbekistan + 30% 51%

Vietnam + 28% 37%

Ind ia + 33% 36%

100%

H ow to read: Ind ia’ s dem and g rew 33%  from  2020 to  2025,

and wind and solar m et 36%  of that g rowth.

Source: Em ber yearly electricity data (Septem ber 2026); Em ber analysis.



Clever electrification can make
renewables integration cheaper

E V s

Charge EVs when it’s sunny

S m art charg ing  m oves car charg ing  to  the

m idd le of the day, soaking  up  so lar that

would  otherwise be wasted .

H E A T  P U M P S

Preheat your home when

electricity is plentiful

A  well- insulated  hom e holds its heat for

hours, so  a heat pum p can run when wind

and so lar are strong .

E V s

Keep EVs plugged in to

balance the grid

Parked  cars can pause charg ing  or send

power back, acting  as a g iant battery on

wheels.

H E A T  S T O R A G E

Store heat, not just

electricity

H ot- water tanks and  therm al stores are a

cheap  way to  bank spare renewable power.

T A R I F F S

Pay less when power is

cheap

Tim e- of- use tariffs reward  hom es and

businesses for using  electricity when it

is p lentiful.

C O O L I N G

Cool buildings with the sun

A ir conditioning  peaks on sunny

afternoons, just when so lar output is

hig hest.

Plus: More electricity use spreads the grid’s fixed costs over more units, lowering costs for everyone and encouraging more electri fication.

Ideas from  IREN A (2023), Innovation landscape for sm art electrification



Electrifying now unlocks immediate benefits that can scale over time

01

EVs cut CO ₂ on any grid

below ~900 g/kWh, heat

pumps below ~600 –800 g

They use 3–4× less energ y than petro l

cars and g as boilers.

02

Over 99% of people live

where an EV already cuts

CO ₂

And ~ 95%  where a heat pum p does.

03

On the world’s average

grid, an EV halves CO ₂

The world ’ s electricity is 42%  clean,

averag ing  461 g /kWh.

04

Grids are getting cleaner every year

S o every EV and heat pum p g ets cleaner throug h its life.

05

Electrification spurs renewables, and can

make them cheaper to integrate

Electrify now, and build  clean power along side it.

A nalysis by D ave Jones, Em ber (2026)
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