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The setting
̵ The link between energy and the economy, and human well being, 

is absolute
̵ Despite recent progress with zero-carbon energy, fossil fuels remain the dominant source of energy 

with natural gas key in the Northeast
̵ States (and now the federal government?) are serious about addressing the socioeconomic risks of 

climate change over the next 20-30 years through full decarbonization of energy supply & use
̵ Transition timelines are almost inconceivable relative to the pace of historical change in the energy 

sector
̵ The technological solutions for full decarbonization are not readily apparent
The tired old clichés apply, more than ever
̵ There is no silver bullet (in fact, it’s not yet clear there are enough bullets of all types)
̵ Noone has a crystal ball that can envision the next ten years, let alone 20-30
Nevertheless, current policy will drive major asset decisions in a rapidly-
changing technology landscape over the next 1-2 decades

Overview: GHG Transition in the Northeast U.S.
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What the states are up to
Current views on the transition
Technology factors and challenges
 Implications for the electric system
 Implications for the building sector
 Implications for policy priorities

Topics
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 Ultimate goals, estimated interim levels
State Goals for Decarbonization to 2050 
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- ~ 85% reductions (from 
1990) by 2050

- Economy-wide; all 
sectors 

- Still ratcheting down –
MA net zero by 2050

- States increasingly 
looking to binding 
interim targets
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 Ideal: price GHG emissions (carbon price
or cap/trade), let the market sort it out, at 
the lowest cost
̵ Deemed politically infeasible a price levels required
Alternative:  mandated reduction levels, 
supporting state policy directives 
̵ (EE, RPS, building codes, renewable purchase mandates, 

net metering, fuel switching)
̵ Perhaps supplemented through various carbon pricing 

policies (RGGI, modest carbon price)*
Current focus of policymakers – electrification 
with energy efficiency and decarbonization of 
the electric sector
̵ Wildcards: GHG-free fuels (RNG, H), geothermal, 

nuclear, CHP, CCS…

How?

*Proposed NY legislation would set carbon price at federal SCC level
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Must include contributions from other 
sectors (transportation, building)

Policy Focus:  Electrification

Sources: Analysis Group study (Cavicchi, Hibbard)
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 Flat emissions with declining carbon intensity 
(lb/MWh), while absorbing substantial load growth 
that generates GHG reductions in transportation, 
building sectors

Electric Sector as GHG Sponge

10 GW winter peak demand 
growth over 10 years

Power System Carbon Intensity
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 EV most significant 
GHG reductions (when 
do folks charge?)

 Heating benefits flow 
from oil, propane, wood 
conversions (not so 
much natural gas)

 Peak quickly shifts to 
winter

 Major load ramp 
challenges emerge 
within a decade

 Gas generation remains 
vitally important absent 
economically viable 
alternative

Impact on Electric Sector

13,000 
MW in 3 
Hrs –
average; 
daily 
ramps 
worse
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Pilgrim, Coal, and Oil Out; 
10,000 MW Hydro, Wind, Solar Added

50% Electrification (Heating, Cars)

• While 
absorbing 
emissions from 
other sectors, 
natural gas’ 
contribution to 
power system 
reliability
unchanging for 
some time
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Gas appears important for power sector for at 
least 1-2 decades; what about the building 
sector?
Difficult sector to transition
A lot of existing inventory with relatively long 
useful lives
Technological and cost uncertainty around 
heat pump performance
GHG benefits differ across fuels

Building Sector
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 Generally, states are shifting towards electrification, increased energy efficiency, and 
updated building codes to reduce building emissions

State Focus on Building Sector

State/Mitigation Measure
Heat Pumps/
Electrification

Energy Efficiency/
Weatherization

Appliance 
Efficiency

Updated 
Building 
Codes

Sustainable 
Building 
Materials

Biomass/Wood 
Heating Fuel

Combined 
Heat and 

Power (CHP) Hydrogen RNG
Battery 
Storage

Maine X X X X X X

New Hampshire X X X X X X

Vermont X X X X X X X

Massachusetts X X X X X X

Rhode Island X X X X

Connecticut X X X X X X

New York X X X X X X

New Jersey X X X X X

Pennsylvania X X X X X

Delaware X X X X

Maryland X X X X

DC X X X X X

Sources: State-specific sources on mitigation measures.
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Warmer climates tend to use less fuel oil and more gas/electricity for heat

Heating Stock in Eastern Corridor
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 Switching to heat pumps results in reduction in emissions for each state in New England 

Estimates of Emission Reduction from Switching to Heat Pumps

Sources: American Community Survey, US Census Bureau, 2017; Source Energy and Emissions Analysis Tool (SEEAT).
Notes: Assumes 50% of existing gas, oil, and propane households switch to heat pumps by 2030.
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In MA, gas heating electrification 
represents less than 5% reduction 
from current levels
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 Switching to heat pumps can result in emissions reduction
 Regardless of existing fuel type (if gas, oil, or propane)
 Even after accounting for emissions increase from increased electric demand
 But several important factors:
̵ Power system is nearly always 

gas on the margin in New England,
muting benefits of switching 
from natural gas

̵ Potential need for supplemental 
heating can swing the needle 
for gas switching

̵ There are clear differences
in magnitude of GHG benefits 

̵ Cost impact of switching from 
gas to heat pumps can be negative 

̵ Suggests a focus on a fuel
prioritization for heating 
electrification

Relative GHG Benefits in Building Sector

Net Emissions Reduction (MT CO2) Per Average New England Household
Switching from Gas, Oil, and Propane to Electric Heat Pumps

Fuel Type 
Gas Oil Propane

Annual Fuel Used for Heating in Average NE Home (Therms or Gallons) 831 588 913
Average Decrease in Fuel (MMBtu) 83 81 83

CO2 Gas Composite Heating Emission Factor (kg / MMBtu) 58 88 74
Emission Reduction (kg CO2) 4,862 7,200 6,140

Total Emissions Decrease (MT CO2) Per Average Household 4.86 7.20 6.14

Annual Electricity Used for Heating in Average NE Home (kWh) 9,925 9,925 9,925
Total Increase in Gas Demand (MMBtu) 58.1 58.1 58.1

CO2 Gas Composite Electric Emission Factor (kg / MMBtu) 58 58 58
Emission Reduction (kg CO2) 3,347 3,347 3,347

Total Emissions Increase (MT CO2) Per Average Household 3.35 3.35 3.35

Net Emissions Reduction (MT CO2) Per Average Household 1.52 3.85 2.79

Sources: American Community Survey, US Census Bureau, 2017; Source Energy and Emissions Analysis Tool (SEEAT).
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There are potential alternatives to full or partial electrification of 
natural gas use
̵ Renewable Natural Gas (RNG)
̵ Hydrogen produced via zero-carbon electricity sources
Challenges
̵ Technological uncertainty; not yet established to scale – proof of economics could 

take years
̵ Uncertain cost trajectory – not clear whether increasing production costs from more 

difficult and more distant production sources would offset scale production cost 
declines

̵ Resource size may be limited, and in high demand for other uses (e.g., power plant 
peaking generation
Race against time
̵ Current policy bullish on electrification; limited time to “prove” alternatives

Alternatives for Decarbonizing Gas Use in the Building Sector
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Gas should be the last fuel electrified for any 
building use
̵ Most costly transition/fewest consumer benefits
̵ Least GHG emission reduction benefit
̵ Potential natural gas production alternatives – that could use 

existing transport infrastructure – are in active development; 
rapid electrification of gas-based heating could cut off path to 
a more economic decarbonization strategy

One Takeaway
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Avoid the temptation to “just say no” - carefully assess the role of 
natural gas in the transition
̵ An economically-prioritized path to decarbonization would likely lean on the 

important transitional role of natural gas
• In supporting electrification of the transportation sector and other sectors
• In sustaining power system reliability and “having the back” of rapid renewable 

integration
• In mitigating the cost of a rapid transition while technologies evolve to capture the later –

and undoubtedly more difficult – phases of decarbonization
̵ Certain factors can guide policy approach

• Zero-carbon resources, technologies, practices must grow rapidly
• There will be an important residual energy supply need for 1-2 decades (at least)
• From a combined climate/economic impact perspective, there is a rationale for 

prioritizing electrification policies and investments to (1) new applications before 
existing, and (2) oil/propane/wood/baseboard electric heating before gas

Implications for Natural Gas in the Northeast
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A transition is happening; it’s form will emerge over the next 
decade
The focus of transition planning needs to be GHG emission 
intensity, cost minimization, and buying time to allow 
technologies to emerge and decline in cost
There is time to plan and adapt
̵ Two primary prongs:  transportation electrification, power sector decarbonization
̵ A combined climate/economic assessment of building decarbonization would 

prioritize fuels for electrification to maximize GHG impact and minimize cost
̵ Natural gas can help mitigate the cost of vitally-important electrification of the 

transportation sector and the rapid integration of variable zero-carbon resources

Wrap up
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