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Getting to 80 Percent 

New York and the New England states have adopted aggressive greenhouse gas (GHG) emission 

reduction goals. The deep decarbonization that will be required to achieve these goals is already well 

underway, as evidenced by the 19 percent drop in emissions from energy use in these seven states 

ōŜǘǿŜŜƴ нллм ŀƴŘ нлмрΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜΩǎ ǎǘƛƭƭ ŀ ƭƻƴƎ ǿŀȅ ǘƻ ƎƻΥ ǘƘŜ ǊŜƎƛƻƴΩǎ ŎƻƭƭŜŎǘƛǾŜ ƻōƧŜŎǘƛǾŜǎ ǿƛƭƭ 

require emission reductions of about 80 percent below 2001 levels.  

Table 1. Individual state decarbonization targets1 

Connecticut 80% below 2001 levels by 2050 

Maine 75-80% below 2003 levels in the long term 

Massachusetts 80% below 1990 levels by 2050 

New Hampshire 80% below 1990 levels by 2050 

New York 80% below 1990 levels by 2050 

Rhode Island 85% below 1990 levels by 2050 

Vermont 75% below 1990 levels by 2050 

To date, state and market actions that reduce GHG emissions have focused on the electric supply sector 

and on increasing energy efficiency. But even enhanced energy efficiency and carbon-free electricity can 

reduce regional emissions by only about 40 percent by 2050τhalf the amount required. In other words, 

2050 emissions would still be triple the target level. The remaining emissions result from direct fuel use 

in buildings, transportation, and industry.  

Consumers in New York and New England use about 4.2 quadrillion British thermal units (BTU) of fossil 

fuels annually for direct end-uses. A small number of end-uses account for 85 percent of this direct fossil 

fuel use: space and water heating in residential and commercial buildings; industrial process heat and 

steam; and on-road vehicles.  

Reducing emissions by 80 percent will require adding a third strategy: Move end-uses to electricity, and 

to other lower carbon fuels where electrification is not practical. Electric technologies with the potential 

to displace, and eventually replace, direct fossil fuel use are available now in the market, although at 

varying levels of maturity. 

                                                           

1  {ƻǳǊŎŜŘ ŦǊƻƳ ǘƘŜ /ŜƴǘŜǊ ŦƻǊ /ƭƛƳŀǘŜ ŀƴŘ 9ƴŜǊƎȅ {ƻƭǳǘƛƻƴǎΣ άDǊŜŜƴƘƻǳǎŜ Dŀǎ 9Ƴƛǎǎƛƻƴ ¢ŀǊƎŜǘǎέ ŀǘ 
www.c2es.org/us-states-regions/policy-maps/emissions-targets. Note that state targets are not for energy only: 
they include emissions from waste, chemicals, agriculture, etc. This report addresses only energy-related 
emissions, and it assumes the same targets would apply to energy emissions alone. 

http://www.c2es.org/us-states-regions/policy-maps/emissions-targets
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Figure 1: Direct fossil fuel use totals 4.2 quadrillion BTUs in New York and New England. Just a few end-uses dominate that 
consumption. 

Source: Synapse Energy Economics, based on data from the U.S. Energy Information Administration 

This report examines electrification in detail. We show how electrification can work with efficiency and 

clean electric supply to drive deep decarbonization. Executing these strategies will require careful 

planning and informed decision-making about how, when, and if end-uses are moved to electricity, as 

well as how the electric grid evolves and develops to meet new demands. What is required is not simply 

electrification, it is strategic electrification. 

Technologies and Markets 

Decarbonization will require advancing markets for a wide range of technologies, each of which 

contribute one or more of the properties required: low-carbon energy supply; energy efficiency; 

flexibility; and electrification. Some technologies may be favored because they contribute more than 

Strategic electrification means powering end-uses with electricity 

instead of fossil fuels in a way that increases energy efficiency and 

reduces pollution, while lowering costs to customers and society, as part 

of an integrated approach to deep decarbonization. 
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one of these properties. Such an approach will involve deploying a combination of these technologies in 

a way that meets policy goals for emissions reduction, economic development, energy security, 

resiliency, consumer savings, and reduction of trade deficits from the import of fossil fuels produced 

elsewhere. 

Figure 2. Strategic electrification in the context of decarbonization 

 

As markets for these new electric technologies develop, they face a common set of market barriers: 

¶ Economic barriers, including high first costs and inadequate return on investment; 

¶ Technical or infrastructure barriers, including performance risks and lack of supporting 
infrastructure; 

¶ Social or institutional barriers, including customer and installer awareness and 
confidence in the technologies; and 

¶ Policy or regulatory barriers, including existing energy efficiency program paradigms 
and a reluctance to pick winners and losers. 

Our assessment of these markets and the technologies available to serve them includes: 

Space heat: Air source heat pumps (ASHPs) are the dominant technology here. To a much lesser extent, 

ground source systems have a role to play, especially in new construction or in meeting large loads. In 

regular homes and buildings, current ASHPs are not well suited to heat the entire building on their own. 

This is due to the predominance of ductless mini-split units and reduced heating outputs at the coldest 
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temperatures. Installations are not necessarily coupled with heating system replacements, but are 

instead serving as additional heat (and cooling) sources. Multi-head and whole-building systems are 

becoming more available. At the large commercial scale, variable refrigerant flow systems are a growing 

option. Heat pump customer economics are stronger for buildings heated with delivered fuels such as 

oil than for those heated with natural gas. However, economics of heat pumps for new construction can 

be favorable even against natural gas. Resident behavior regarding the interaction between heat pump 

and combustion heating systems is not well characterized and likely highly variable across installations. 

Current heat pump market share among households purchasing heating systems is about 5 percent 

across the region.  

Water heat: The heat pump water heater (HPWH) market is nascent but growing in the Northeast, and it 

is supported by utility rebates in most states due to load reduction benefits over electric resistance. It 

accounts for an estimated 1 percent of all water heaters sold. Primary market interest, and customer 

economics, are focused on replacements for electric resistance or delivered fuel water heaters. Similar 

to other heat pumps, HPWHs are not cost-competitive against gas in the Northeast due to high 

electricity prices and low gas prices. Replacement at emergency failure of existing water heaters is 

common, and customers have a strong tendency to replace in kind. In addition, HPWHs require space 

with sufficient air-flow to maintain performance and efficiency; this limits the scaling of the market.  

Industrial process heat and steam: Process heating and steam generation are the dominant needs met 

by industrial direct fuel use. Nationally, these end-uses account for 86 percent of industrial consumption 

of fossil fuels. Electrification opportunities are centered in four industries: manufacturing of food, 

chemicals, non-metallic minerals (glass and cement), and primary metals (iron and steel, aluminum, and 

other metals). Electrification is unlikely where combined heat and power or combustion of byproducts 

(such as black liquor in paper-making) are common.  

For process heating, the dominant industries in the region are glassmaking and the production of iron 

and steel products. Electric steelmaking relies on arc furnaces, which run electric current through the 

metal stock that is to be melted. These are more thermally efficient than traditional fossil-fired blast 

furnaces.  

In the production of chemicals and food, most process heat is delivered along with moisture, in the form 

of steam. Full electrification of steam generation depends on completely replacing fossil-fired boilers 

with electric technologies, such as those based on electric resistance boilers, electrode or induction 

boilers, or microwave heating.  
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From a purely technical standpoint, all or nearly all of fossil fuel use for process heat and steam 

generation in the Northeast could be electrified by 2050. However, implementation would face high 

barriers, such as the amount of investment that industries have sunk into existing process infrastructure. 

Industrial process equipment is different from consumer-facing products in that it is not generally 

governed by a stock turnover dynamic. In addition, high first costs and uncertain savings may create a 

ŦƻǊƳ ƻŦ άǎǘƛŎƪŜǊ ǎƘƻŎƪέ ǘƘŀǘ ŘƛǎŎƻǳǊŀƎŜǎ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴΦ .ƛƻŦǳŜƭǎ Ƴŀȅ ƻŦŦŜǊ ŀ ƳƻǊŜ ŀǘǘǊŀŎǘƛǾŜ ƻǇǘƛƻƴ ŦƻǊ 

many process managers looking to reduce greenhouse gas emissions. 

Cars and light trucks: The main path for strategic electrification of cars and light trucks is replacement of 

conventional internal combustion engine-based vehicles with electric vehicles (EVs), although mode 

switching (e.g. to electrified rail or buses) is also a potential contributor. The primary technical barrier is 

that EVs can only store a certain amount of energy onboard the vehicle, and this amount has been 

limited by battery technology. Therefore, wide adoption of EVs would require buildout of the charging 

infrastructure necessary to replenish the battery, supplementing home charging. It remains to be seen 

what level of public charging infrastructure is necessary to facilitate wide adoption of EVs. As for 

economics, EVs currently require an upfront cost premium when compared with internal combustion 

engine-based vehicles. Notably, EVs are generally cost-competitive in the present day based on a 

comparison of total lifetime costs of ownership, after accounting for incentives. Battery costs are 

expected to continue to decline, while cycle life is expected to improve; these advances would reduce 

the cost of EVs. Range is also expected to increase as batteries improve. EVs represent only about 1 

percent of vehicle sales today across New York and New England, although that share has doubled since 

2014. One potential path for wide adoption of EVs would be to combine electric vehicle technology with 

ŀǳǘƻƴƻƳƻǳǎ ŘǊƛǾƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ǘƻ ŎǊŜŀǘŜ ŀǳǘƻƴƻƳƻǳǎ 9±ǎΦ ¢ƘŜǎŜ ǾŜƘƛŎƭŜǎ ǿƻǳƭŘ ǇŜŘŘƭŜ άǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 

ŀǎ ǎŜǊǾƛŎŜέ ŀǎ ŀ ƳƻŘŜƭΣ ƛƴ ǿƘƛŎƘ ƛƴŘƛǾƛŘǳŀƭǎ ǿƻǳƭŘ Ƙŀƛƭ ŀ ǎŜƭŦ-driving car to provide a service rather than 

Figure 3. Dominant forms of industrial fuel usage 
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owning and operating a vehicle themselves. High capital costs for these vehicles could be offset by 

reduced operating cost, given high utilization. 

Medium- and heavy-duty vehicles: The technologies available for electrification of freight and other uses 

of medium- and heavy-duty vehicles are essentially the same as those available for electrification of light 

vehicles: mode switching to electrified rail and replacement of vehicles with electric-drive alternatives. 

Any substantial buildout of electrified rail is incredibly costly and has less potential reach than 

replacement of diesel vehicles with electric versions. Electric trucks, buses, and other medium- and 

heavy-duty vehicles are at a much less mature state of development than electric light-duty passenger 

vehicles. Electric trucks and buses have only recently begun to gain a foothold, often in pilot-scale 

programs.  

The dynamics of electrification of the medium- and heavy-duty vehicle fleets are very different from that 

of the car and light truck fleet. Medium- and heavy-duty vehicles have expected lives of over 20 years, 

meaning that stock turnover is much slower than turnover of smaller vehicles. Only 15 percent of the 

freight miles traveled are for trips under 100 miles, where range anxiety is expected to be less of a 

barrier to adoption of electric medium- and heavy-duty vehicles. Many medium- and heavy-duty 

vehicles are part of a single-owner fleet, making purchasing decisions more similar to those in the 

industrial sector than to consumer-facing sectors such as cars or residential heating. Fleet conversion to 

electric technologies should only be expected when the electric alternative offers a clear value 

proposition and when the technology proves itself relatively risk-free.  

Transportation of freight or people for distances of several hundred miles or more will likely remain 

difficult to electrify using battery-based technology for the foreseeable future. Biofuels (especially 

biodiesel) offer some opportunity to switch away from fossil fuels for this class of trips. The biggest 

opportunities for reductions in fossil fuel use in these applications may simply be improvements in 

vehicle efficiency. 

Policy Landscape 

In order to deploy strategic electrification at the scale 

ƴŜŎŜǎǎŀǊȅ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜ ǊŜƎƛƻƴΩǎ 

ambitious climate change goals, policymakers will first 

need to set a regional vision. They must then remove 

barriers that inhibit efficient market development and 

aggressively implement a wide range of market 

development policies and programs to implement the 

vision. States and cities are acting today to develop 

markets and increase adoption of electrification 

technologies through a variety of policies and 

programs. Policies and programs to accelerate 

adoption of new technologies share common features 

across the building and transportation sectors. Policies 

fall into five categories: 

Table 2. Percent of medium/heavy-duty freight 
miles in trips <100 mi. by state of origin 

Connecticut 9% 

Maine 13% 

Massachusetts 20% 

New Hampshire 28% 

New York 15% 

Rhode Island 41% 

Vermont 21% 

Region 15% 
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1. Mandates and targets: Targets describe goals to achieve certain levels of technology 
deployment, performance, or emissions reduction. They provide signals to investors 
regarding the types of policies and programs that will be implemented, as well as 
outline the types of support policies (e.g. mandates, incentives, etc.) that will be 
necessary to meet the target. Mandates are regulatory policies that place 
obligations on various parties (e.g. building owners and developers, public agencies, 
utilities) to install or procure specific technologies and/or achieve certain levels of 
performance, efficiency, or emissions reduction. Targets and mandates can 
overcome decision-making barriers and inertia, increase investor confidence, and (in 
the case of binding mandates) provide certainty regarding the outcome. 

2. Pricing-based options: Programs that change the upfront or operating cost of 
electric technologies can overcome economic barriers to increased adoption. 
Policymakers can influence cost effectiveness via a variety of mechanisms, including 
the provision of upfront and operating incentives, development of new electric rate 
structures, or pricing of externalities (e.g. carbon pricing). Revenue for incentives 
can come from regulated rates or surcharges, taxes, or emissions allowance 
auctions (e.g. from RGGI). Pricing mechanisms most effectively stimulate private 
investment when they can provide investors with transparency, longevity, and 
certainty. Furthermore, transparent policies can afford more certain rates of return, 
thereby reducing the cost of capital. 
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State-by-state electrification policies and programs 

 
















