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Three Keys to Decarbonization
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On-Site Combustion: 

It’s Not What It Used to Be
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Natural Gas 

Distribution 

Plant 

Electrical 

Power Plant

Renewable

Generation

Home
These are the same 
therm. Combusted on 
site or at the source, it 
creates the same 
GHGs.

T = therms

leaving gas 

plant

TDG = therms

transmission 

losses

G = therms

delivered to site

E = kWh 

delivered to 

site

TDE = kWh 

transmission 

losses

T = therms

combusted at 

power plant

HR = power 

plant heat rate 

(therm/kWh)

RPS = Renewable 
Portfolio Standard, 

the percent of power 

generated by 

renewables

e = kWh 

produced, 

accounting for 

renewables



Renewable Portfolio Standards 
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Source: Berkeley Lab 
(November 2018)

states29
currently have RPS 
regulations or mandates



Source Carbon Content: 2018
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Transmission Losses

Source Carbon Content: 2030
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years11
the electric grid will be 
cleaner than using 
natural gas in California.

In

years

The life of the 
average home 
is well over

100



Source Carbon Content: 2018 with 
heat pumps

8

2,
84

2 
kW

h
(9

.7
m

m
BT

U)
 

(9
7 

th
er

m
s) 100 Therms

Delivered to 
Power Plant

Gas Transmission Losses 

Po
w

er
 P

la
nt

88
 kW

h 
(3

 th
er

m
s)

57% 
Power Plant 

Losses 

1,
64

8 
kW

h 

1,
64

8 
kW

h 

kWh 
Produced

32% RPS

Electricity 
Delivered to 

Home

1,
85

1 
kW

h 
34 kW

h 

Tr
an

sm
is

si
on

 L
in

es1,
28

2 
kW

h 
60

3
kW

h 

H
om

e

1.0 Therm = 
57.25 kWh

Transmission Losses

kW
h 

U
ti

liz
ed

300% 
Efficient Heat 

Pump

5,
55

4
kW

h 

117 lb CO 2 / 

MMBTU

60 lb CO
2 / 

MMBTU

% effective 
energy use.

An inefficient 
heat pump 
delivers

300
.

Today
an all-electric home produces 
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Benefits
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What About in the Home? 
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Based on these modeling 
results, the investigators 
estimated that, during a 
typical winter week, 1.7 
million Californians could 
be exposed to CO levels 
that exceed standards for 
ambient air, and 12 
million could be exposed 
to excessive NO2 levels, if 
they do not use venting 
range hoods during 
cooking

LBNL

On-site combustion 
releases carbon 
monoxide into the home.

accidental 
CO related 
deaths per 

year.

1,555

Source: CDC

of all CO 
exposure 

cases occur 
in the home.

64%

Source: National 
Institute of Health 
(2016)



The Hardest Habits to Break
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Carbon monoxide is a deadly 
toxin. In one study, 51 
percent of kitchen ranges 
tested raised CO 
concentrations in the room 
above the EPA standard of 9 
parts per million. Five percent 
had carbon monoxide levels 
above 200 parts per million

Iowa State

Gas burners were estimated to add 
25–33% to the week-averaged indoor 
NO2 concentrations during summer 
and 35–39% in winter… For CO, gas 
stoves were estimated to contribute 
30% and 21% to the indoor air 
concentration in summer and winter, 
respectively.

LBNL

People care that they are 
comfortable and have hot 
water, they don’t care 
what fuel source makes 
these happen

The only place most people 
interact with their fuel 
source is cooking – it is the 
hardest for them to give up.



The Hardest Habits to Break
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Induction cooking is the 
future!

q No combustion
q Cooking surface is not directly 

heated
q Better temperature
q Faster cooking 

(95% effective; natural gas only 35% effective) 

q Easy to clean
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