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Background: the climate challenge
How states are reacting
Pathways
 Implications for the electric system, natural gas, and policy

Topics
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Strong links
• Well being = wealth = energy
̵ The link between energy, the economy, and human well 

being is absolute
• Energy = fossil fuels
̵ Always has, still does, everywhere

• Fossil fuels = GHGs = potentially disastrous 
social and economic impacts
̵ States (and now the federal government?) recognize the 

risks and urgency

Policymakers are taking action
• Laws & mandates, not goals or targets
• Economy wide
• Banking on rapid technological advancements
̵ Solar/wind, storage, transmission, H, RNG…

A Difficult Context

+1oC
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Primary Energy
What drives states’ targets?

• Scientific consensus (IPCC)
̵ Stay in the 1.5-2oC range to avoid catastrophic social, economic, 

and environmental outcomes
̵ Doing this requires achieving net zero CO2 by mid-century

Despite progress, a long way to go
• Fossil fuels dominates energy use, in the world, in 

the US, and in the Northeast
• Past ten years has made matters worse
 This will not be easy

• Transition timelines are inconceivable relative to 
historical change in the energy sector

• The technological solutions for full decarbonization 
are not readily apparent

Don’t expect policy retreat
• The science will not change for the better
• Rapidly evolving policy will drive major asset 

decisions over the next 1-2 decades
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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

 The obvious conundrum:  carbon pricing at levels needed to 
meet mandates is not likely to become the primary basis for 
meeting Northeast state climate targets
̵ Politically suspect; “tax” 
̵ The numbers would have to be high, for it to work
̵ Supportive policymakers, legislators, governors remain too few
̵ Opposed by key groups and industries, including those that benefit from 

entrenched policies
 The only things more obvious:
̵ This is crazy
̵ Because of this, consumers and businesses will pay substantially more to 

meet emission reduction requirements
̵ Because of this, states will continue to administer a wide-ranging “toolbelt” of 

complicated policy programs, with associated costs and inefficiencies

The (Futile) Soapbox
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 Tax or fee on GHG “emissions,” 
based on CO2 equivalence (CO2-e)
or..

 Cost of an allowance under an 
emission cap, with allowance trading

 Assess based on emissions and/or 
carbon content of fuel (assuming 
complete combustion)

 Periodically review program results, 
adjust price or cap, ala RGGI
̵ Concerns over uncertain Q or uncertain P 

are overstated, unwarranted, easily 
remedied

 Exceedingly simple mechanics and 
administration

Carbon Pricing:  What is it?



7

 Seamless integration with power system markets and operation

 None of the following would be needed (partial list):
̵ Tax incentives for renewables, EVs, and their equity implications
̵ Fuel or infrastructure bans
̵ Net metering tariffs, with their regressive tendencies
̵ “Green” or “renewable” retail electricity products, or their questionable validity
̵ RPS/CES, with periodic changes and compliance administration
̵ Long-term contract procurements, proceedings, litigation, or their imposition of investment risk 
on captive ratepayers
̵ Arguments over transmission cost allocation for “policy” projects
̵ Contorted band aids on wholesale capacity markets which are incompatible with state policy
̵ EE investment requirements, council deliberations, EE plans, M&V, commission review

Carbon Pricing Benefits
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 Favored pathway
̵ Significant electrification of building and 

transportation sectors
̵ Accelerated decarbonization of the electric sector

 Market structures do not support #2
̵ Do not properly capture value of certain resources to 

meeting state policy objectives
̵ States have responded in ways that threaten markets
̵ States will abandon markets before they abandon 

policy
 Failure to harness markets will be a costly 

mistake in the decarbonization effort
̵ CO2 pricing – at the right level – would help resolve 

this problem

The Electricity Markets Problem
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Must include contributions from other 
sectors (transportation, building)

Policy Focus:  Electrification + Decarbonization

Sources: Analysis Group study (Cavicchi, Hibbard)
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 Flat emissions with declining carbon 
intensity (lb/MWh), absorbing GHG 
reductions in transportation, building 
sectors

 Carbon price growing from $25/ton to 
$70/ton could be sufficient

Electric Sector as GHG Sponge

10 GW winter peak demand 
growth over 10 years

Power System Carbon Intensity

Sources: Analysis Group study (Cavicchi, Hibbard)
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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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Power System Operational Challenges

Analysis Group studies of rapid expansion of variable resources in New England and New York
In both cases, multiple extended periods of low solar/wind output, when even extensive storage capacity  

insufficient to meet reliability needs 

New YorkNew England
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Implications for Energy Infrastructure (esp. Natural Gas)
in the Northeast
 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 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



14

 The destination is known (…more or less) 
̵ 2040 – 2050
̵ GHG emissions ~ 80% - 100% less than now
̵ Across all sectors of the economy
̵ Will require actions/technologies not currently in play

 A random walk to compliance is not an option
̵ States are being proactive, evaluating LT pathways
̵ Challenge: increasingly difficult to forecast beyond 5-10 years

• Emerging technologies in all sectors (H, RNG, storage, OSW, EVs, heat pumps…)
• Accelerating changes in cost factors, operational capabilities; breakthroughs possible

̵ Resource-specific policies and investments today will soon look outdated
̵ There are real reliability challenges as the electric sector absorbs other sector demands
̵ All will be affected by the transition – consumers, businesses, shareholders
̵ The price tag of inefficient policy will be extremely large; full carbon pricing is the way to go

Wrap Up
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