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Reduce Energy Consumption and Emissions from the
Transportation Sector

141 Decarbonize the transportation sector

141  Support the deployment of 330,000 light-duty electric vehicles on the road by 2025,
per the State Zero-Emission Vehicle Program Memorandum of Understanding

11.2 Deploy electric vehicle charging infrastructure throughout the state

14.3 Encourage electric vehicle adoption through the purchase of electric vehicles and
incentives for charging station installation in certain locations

11.4 Increase consumer and fleet owner awareness and acceptance of electric vehicles
1.1.5 Roll over the state’s light-duty fleet to electric vehicles
11.6 Continue to improve NJ TRANSIT’s environmental performance

1.1.7 Increase clean transportation options in low- and moderate-income and environmental
justice communities

11.8 Partner with industry to develop incentives to electrify the medium- and heavy-duty
vehicle fleet with battery or fuel cell technology, and to support R&D that will enable
such electrification

11.9 Explore policies that can accelerate adoption of alternative fuels in the transportation
sector

1.2 Improve connections between people, jobs, and services
1.2.1 Identify opportunities to strengthen connections between people, jobs, and services
1.2.2 Energize the implementation of the Transit Village Initiative and transit-oriented
development
1.2.3 Relieve congestion and idling throughout New Jersey
1.2.4 Establish a sustainable funding source for maintaining the transportation system
1.3 Reduce port and airport emissions
1.3.1 Support electrification of diesel-powered transportation and equipment at the ports
and airports
GOA s 1.3.2 Support a diesel truck buy-out program
1.3.3 Support community solar developments on port property

Accelerate Deployment of Renewable Energy and Distributed
Energy Resources

21 100% clean power by 2050

211 Meet the 50% Renewable Portfolio Standard by 2030 and explore possible regulatory
structures to enable New Jersey to transition to 100% clean energy by 2050
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2.1.2 Ensure at least 75% of electricity demand is met by carbon-free renewable generation
by 2050 and set interim targets

2.1.3 Routinely model scenarios and pathways to achieve 100% clean energy generation by

2050 with consideration for least-cost options 341 Increase New Jersey’s overall energy efficiency
2.1.4 Explore regulatory authority to achieve 100% clean energy by 2050 311 Implement the Clean Energy Act requirement that electric and gas utilities reduce
2.1.5 Update interconnection processes to address increasing distributed energy resources consumption by at least 2% and 0.75%, respectively, including the establishment of clear
and electric vehicle charging performance indicators and evaluation, measurement, and verification methods
2.1.6 Develop mechanisms to compensate distributed energy resources for their full value 3.1.2 Increase awareness of and access to New Jersey’s Clean Energy Program and its suite
stack at the regional and federal level of statewide programs
2.1.7 Develop low-cost loans or financing for distributed energy resources 3.1.3 Establish strategic and targeted energy efficiency programs to increase energy
2.1.8 Coordinate permitting and siting processes for renewable energy development reductions and customer engagement
2.1.9 Begin stakeholder engagement to explore rules to limit carbon dioxide emissions from 3.1.4 Esmb“?h a clearinghouse for home energy and health and safety programs targeted
electric generating units to low-income households
. . 3.1.5 Adopt equitable clean energy financing mechanisms that enable greater penetration
2.2 Develop 7,500 MW of offshore wind energy generation by 2035 of energy efficiency opportunities for all customers
2.21 Develop offshore wind energy generation 3.1.6 Streamline and increase marketing, education, awareness, and program administration
2.2.2 Develop the offshore wind supply chain 3.1.7 Revise street lighting tariffs as necessary to incentivize mass adoption of energy
2.2.3 Develop job training programs to support the offshore wind industry efficiency initiatives
2.2.4 Support the offshore wind industry through port infrastructure development and
>upport’ . J anp P 3.2 Manage and reduce peak demand
inter-regional collaboration
3.21 Support and incentivize new pilots and programs to manage and reduce peak demand
2.3 N!qx[mlze local (on-site or remotely-sited) solar development and 3.2.2 Pilot alternative rate design to manage electric vehicle charging and encourage
distributed energy resources by 2050 customer-controlled demand flexibility
2.31 Continue to grow New Jersey’s community solar program o .
3.3 Strengthen building and energy codes and appliance standards

2.3.2 Transition to a successor solar incentive program

2.3.3 Maximize solar rooftop and community solar development in urban and low- and
moderate-income communities using the local workforce

2.3.4 Develop programs to increase the deployment of solar thermal technologies

2.3.5 Mandate non-wires solutions on state-funded projects, including new construction and
rehabilitations

2.3.6 Develop mechanisms for achieving 600 MW of energy storage by 2021 and 2,000 MW
of energy storage by 2030

2.3.7 Maximize the use of source separated organic waste for energy production and
encourage anaerobic digestion for electricity production or natural gas pipeline
injections
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3.3.1 Advocate for net zero carbon buildings in new construction in the upcoming 2024
International Code Council code change hearings

3.3.2 Establish transparent benchmarking and energy labeling

3.3.3 Establish mechanisms to increase building efficiency in existing buildings

3.3.4 Build state-funded projects and buildings to a high performance standard

3.3.5 Improve energy efficiency in, and retrofit state buildings to, a high performance standard
3.3.6 Increase compliance of mandated building and energy codes

3.3.7 Adopt more stringent appliance standards
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5.3

Modify current rate design and ratemaking process to empower customers’
energy management, align utility incentives with state goals, and facilitate

41 Start the transition for new construction to be net zero carbon long-term planning and investment strategies
411 Electrify state facilities 5.3.1 Evaluate a strategic and coordinated rollout of Advanced Metering Infrastructure
4.1.2 Partner with private industry to establish electrified building demonstration projects 5.3.2 Develop standards to ensure customers have control of and accessibility to free and
41.3 Expand and accelerate the current statewide net zero carbon homes incentive programs standardized energy management data
for both new construction and existing homes 5.3.3 Pilot and implement modified rate design to encourage customer-controlled demand
4.1.4 Study and develop mechanisms and regulations to support net zero carbon new flexibility, manage electric vehicle charging, and support demand response programs
construction 5.3.4 Assess existing and modified utility rate structures and consider how to ensure rate
4.1.5 Develop electric vehicle-ready and demand response-ready building codes for new structures are aligned with implementation of state energy goals
PRI R T S Ene i G E e 5.4 Maintain existing gas pipeline system reliability and safety while planning
4.2 Start the transition to electrify existing oil- and propane-fueled buildings for future reductions in natural gas consumption
4.2.1 Incentivize transition to electrified heat pumps, hot water heaters, and other appliances 5.41 Develop a planning process to quantify and analytically assess the need for future
4.2.2 Develop a transition plan to a fully electrified building sector expansion of the gas system and take appropriate action
5.4.2 Instruct gas public utilities to propose and adopt non-pipeline solutions when seeking
expansion or upgrade of the distribution system
5.4.3 Evaluate and support innovative efforts to decarbonize the state’s energy system, and
perform a study of regulatory and programmatic mechanisms that support, incentivize,
or otherwise bolster the natural gas industry to determine if continued support aligns
with state goals
5.4.4 Instruct gas utilities to identify and prioritize the replacement of pipelines leaking methane
5.4 Plan for and implement the necessary distribution system upgrades to
handle increased electrification and integration of distributed energy
resources
5.1.1 Require utilities to establish Integrated Distribution Plans to expand and enhance the
location and amount of distributed energy resources and electric vehicle charging on
the electric distribution system
5.1.2 Support bi-directional grid power flow and modernize interconnection standards
5.1.3 Assess integration of Volt/Var Control
5.1.4 |Instruct utilities to propose and adopt non-wires solutions
6.1 Encourage and support municipalities to establish and enact Community
5.2 Exercise regulatory jurisdiction and increase oversight over transmission Energy Plans

upgrades within the state to ensure prudent investment and cost recovery
from New Jersey ratepayers

5.2.1 Exercise regulatory jurisdiction to review and approve the need for transmission projects
5.2.2 Advocate for Return on Equity reform
5.2.3 Advocate for federal policy changes to address inter-regional cost allocation issues
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6.11 Develop a comprehensive Community Energy Plan program in concert with local
community groups to identify energy needs and establish ways to participate in and
benefit from the clean energy transition at the local level, prioritizing education
and incentives in low-income and environmental justice communities

6.1.2 Encourage communities to incorporate land use, zoning, and multimodal transportation
plans into their Community Energy Plans

6.1.3 Prioritize energy efficiency programs in low- and moderate-income and environmental
justice communities
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6.2

6.3

6.4

Support local, clean power generation in low- and moderate-income and
environmental justice communities

6.2.1 Support community-led development of community solar projects
6.2.2 Incentivize maximum installation of rooftop and community solar by the local workforce
6.2.3 Develop clean energy workforce opportunities and training programs

6.2.4 Target distributed energy resource incentives to support local clean power generation
in low- and moderate-income and environmental justice communities

Prioritize clean transportation options in low- and moderate-income and

environmental justice communities

6.3.1 Prioritize replacement of fossil-fueled public transportation fleets with electric fleets,
with a focus on environmental justice communities

6.3.2 Support electrification of diesel-powered transportation and equipment, prioritizing
those at or near the ports and airports, and consider a diesel truck buy-out program

6.3.3 Build or incentivize electric vehicle charging infrastructure and incentivize the adoption
of electric vehicles in low-income communities

6.3.4 Develop shared mobility programs, including bike sharing, electric taxis, electric
ride-hailing and electric car sharing, neighborhood electric vehicles, and scooters and
e-bikes

Identify barriers that prevent the participation in and benefit from the

clean energy economy and create outreach programs that work with

communities to overcome those obstacles

6.4.1 Provide education and community outreach to low- and moderate-income and
environmental justice communities to ensure inclusion in the clean energy future

Expand the Clean Energy Innovation Economy

74 Grow world-class research and development and supply chain clusters
for high-growth clean energy sub-sectors
7.2 Establish workforce training programs to ensure New Jersey has the local

expertise necessary to support a growing clean energy economy and

provide support to those in stagnating industries to refine their skills in

line with new needs

7.21 Develop a workforce needs assessment for the clean energy economy

7.2.2 Establish a Clean Energy Job Training program to assist current New Jersey workers to
pivot their skills as necessary to meet changing industry needs

7.2.3 Establish vocational training to establish a pipeline of well-qualified, modern energy
specialists

8 SECTION 112019 ENERGY MASTER PLAN STRATEGIES AND GOALS

7.3

7.4

7.5

7.6

Provide innovative financing and low-cost loans to support in-state clean
energy projects and technology development

7.31 Establish a New Jersey Green Bank

7.3.2 Develop financial protocols to support New Jersey’s clean energy economy and the
goals of the Energy Master Plan, such as lowering the cost of capital for renewable
energy projects, enabling community solar projects, and supporting energy efficiency
projects

Capitalize on offshore wind economic development opportunities,
including establishment of the WIND Institute, to provide the coordination
and connection to resources, including workforce training, research and
development, and capital investments to make New Jersey the home of
the U.S. offshore wind industry

Establish a Clean Energy New Technology Innovation Center and other
state-level facilities and resources to support research, development, and
commercialization for promising and emerging clean energy innovations

Explore establishing a Clean Buildings Hub to develop workforce training,
awareness, and education for builders, architects, contractors, engineers,
real estate agents, and code enforcers in the most efficient electrification,
construction, and retrofit building techniques

SECTION 112019 ENERGY MASTER PLAN STRATEGIES AND GOALS
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There is near unanimous scientific consensus
that the global threat of climate change is grave
and that it demands swift local action and
focused state leadership. However, there is also
evidence that New Jersey’s current trajectory
and efforts will be insufficient to reach the goals
we have established to address climate change,
including Governor Phil Murphy’s goal of 100%
clean energy by 2050 and the Global Warming
Response Act (GWRA) goal to reduce state
greenhouse gas emissions 80% below 2006
levels by 2050. Despite New Jersey’s successes
since 2006 in reducing its carbon emissions, this
is the state’s current reality and its challenge.

In response, New Jersey has developed a new
Energy Master Plan (EMP) that encompasses a
dramatically broader scope than any previous
New Jersey EMP. The 2019 EMP includes
rigorous goals and spans multiple sectors and
governmental agencies — including the New
Jersey Board of Public Utilities (NJBPU), the
Department of Environmental Protection (NJDEP),
the Department of Transportation (NJDOT), the
Department of Community Affairs (NJDCA),

the Department of Labor and Workforce Devel-
opment (NJDOL), the Economic Development
Authority (NJEDA), and NJ TRANSIT — while
also upholding NJBPU’s mission to provide a
safe, reliable, resilient and affordable energy
system for all New Jersey residents.

The EMP defines “100% clean energy by 2050”
to mean 100% carbon-neutral electricity
generation' and maximum electrification of the
transportation and building sectors (the sectors
that produce the greatest carbon emissions in
the state) to meet or exceed the GWRA
emissions reductions by 2050. Energy system
modeling conducted for the EMP found that
New Jersey can cost-effectively reach its goals
of 100% clean energy and reduce its greenhouse
gas emissions below the GWRA target largely

" Carbon-neutrality means having a net zero carbon footprint by eliminating
carbon emissions or balancing carbon emissions with carbon removal.

SECTION 2 | EXECUTIVE SUMMARY
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SEVEN MAIN

STRATEGIES TO
REACH THE GOAL
OF 100% CLEAN
ENERGY BY 2050

through electrifying the transportation and
building sectors, promoting energy efficiency,
and meeting more than a doubling of load
growth with 94% carbon-free electricity

(the remaining 6% can be provided with carbon-
neutral electricity).

Successfully implementing the strategies within
this EMP will result in a drastic reduction in New
Jersey’s demand for fossil fuels. Making the
building, transportation, and electricity sectors
more efficient will also contribute greatly toward
meeting the state’s goals, as eliminating wasted
energy and reducing overall consumption is
the most cost-effective and cleanest energy
system option.

Importantly, in embracing this climate challenge,
New Jersey is also poised to take advantage
of a profound opportunity to expand the clean
energy innovation economy, support New Jersey
families, and create new long-term jobs. The
state will also be sensitive to the potential for
rising costs, and be aggressive in limiting these
costs whenever possible through prioritization
and phasing in goals over an appropriate and

SECTION 2 | EXECUTIVE SUMMARY

reasonable timeframe, as well as through
measures including energy efficiency, revised
rate design and ratemaking processes, and
exercising more regulatory oversight over
transmission projects.

This 2019 EMP outlines a roadmap with seven
main strategies to reach the goals of 100%
clean energy and 80% emissions reductions
from 2006 levels by 2050:

STRATEGY 1:

Reduce Energy Consumption and Emissions
from the Transportation Sector.

In New Jersey, the transportation sector
accounts for 42% of the state’s net greenhouse
gas (GHG) emissions, making it the largest
emissions source in the state. The transportation
sector should be almost entirely electrified by
2050, with an early focus on light-duty
(passenger) vehicles and short-range medium-
and heavy-duty vehicles, particularly in
environmental justice communities.

New Jersey will continue to encourage electric
vehicle (EV) adoption and deployment of EV
charging infrastructure throughout the state, in
part motivated by the launch of a tri-agency
partnership, the Partnership to Plug In—co-led
by NJBPU, NJDEP, and NJEDA—to focus on
accelerating aspects of EV deployment. NJ
TRANSIT will accelerate deployment of
electric buses in urban areas and is establishing
a schedule for bus fleet conversion. Further,
there will be a concerted effort to explore
alternative fuel technologies, reduce vehicle
miles traveled, and reduce port emissions
through initiatives such as expansion of mass
transit and electrification of port and airport
vehicles and equipment. Fortunately, these
changes will also yield many economy-wide
financial and health benefits.

STRATEGY 2:

Accelerate Deployment of Renewable Energy
and Distributed Energy Resources.

To successfully reduce New Jersey’s climate
emissions and meet the state’s energy needs
with clean energy, New Jersey should maximize
the development of offshore wind and in-state
renewable energy generation (including
community solar) and the interconnection of
zero-emission distributed energy resources
(DER).2 Governor Murphy recently committed
New Jersey to building 7,500 MW of offshore
wind by 2035; energy system modeling further
supports that New Jersey should optimally
build 17,000 MW of solar energy and 2,500
MW of energy storage by 2035, as well as
support a moderate amount of investment in
clean resources out-of-state.

In addition to the state’s ongoing work to
enable this clean energy future, the state
should also consider a new incentive delivery
system to motivate additional carbon-neutral
generation using a competitive approach to
stimulating competition and investment, such
as a Clean Energy Standard; develop low-cost
loans or financing for DER; and develop a
market-based mechanism to compensate DER
for its full value stack at regional and federal
levels. These commitments will support the
economy and increase local jobs, encourage
private sector investment, accelerate clean
power production, and improve resiliency.

STRATEGY 3:

Maximize Energy Efficiency and Conservation
and Reduce Peak Demand.

New Jersey must strengthen efforts toward
promoting energy efficiency and managing and

2019 NEW JERSEY
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reducing peak load, including clear energy-
reduction goal setting and accountability, and
must enforce the requirement that electric and
gas utilities reduce consumption annually by
at least 2% and 0.75%, respectively.

The state must ensure access to increased
efficiency for all residents, including through
such mechanisms as education and awareness
campaigns, streamlining administrative barriers,
and adopting equitable clean energy and
energy efficiency financing mechanisms. New
Jersey will reduce wasted energy through
improvements in building thermal envelopes,
appliance efficiency, energy benchmarking,
equipment controls, strategic energy manage-
ment, and attention to peak demand reduction.
Accordingly, the state must also strengthen
building and energy codes and appliance
standards.

STRATEGY 4:

Reduce Energy Consumption and Emissions
from the Building Sector.

The building sector accounts for a combined
62% of the state’s total end-use energy con-
sumption. Given this, the building sector should
be largely decarbonized and electrified by
2050 with an early focus on new construction
and the electrification of oil- and propane-
fueled buildings. New Jersey must electrify its
state facilities, partner with private industry to
establish electrified building demonstration
projects, expand and accelerate the current
statewide net zero carbon homes incentive
programs for both new construction and existing
homes, study and develop mechanisms and
regulations to support net zero carbon new
construction, and develop EV-ready and demand
response-ready building codes for new multi-

2 Distributed energy resources (DER) are on-site systems, equipment, or processes that are appropriately sized, modular, and decentralized, as compared
to larger, centralized power plants, that also include transmission and distribution systems. DER can be either grid-connected or off-grid energy systems

located in or near the place where energy is used.
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unit dwellings and commercial construction.
The state must also develop a transition plan
to a fully electrified building sector, including
incentivizing appliances like electrified heat
pumps and hot water heaters.

STRATEGY 5:

Decarbonize and Modernize New Jersey’s
Energy System.

New Jersey must plan for, finance, and imple-
ment distribution system upgrades that will be
required to handle increased electrification
and DER integration.

The utilities will establish Integrated Distribution
Plans (IDPs) to allow for the anticipated growth
of DER and EV charging on the electric distribu-
tion system, and should propose and adopt
tariffs and other platforms that encourage
non-wires solutions using private sector invest-
ment. This also involves modifying current rate
design and ratemaking processes to empower
customers’ energy management and self-
generation (especially as EVs are increasingly
adopted), align utility incentives with state
goals, and facilitate long-term planning and
investment strategies. Importantly, NJBPU will
exercise its regulatory jurisdiction and increase
oversight over transmission upgrades.

Further, as New Jersey takes active steps to
decarbonize its energy sector, the gas public
utilities must assess existing pipeline capacity
and plan for a gradual reduction in system

use safely, reliably, and affordably, including
through the use of non-pipeline solutions.
Finally, the gas public utilities must prioritize
the repair or possible replacement of pipelines
leaking methane.

SECTION 2 | EXECUTIVE SUMMARY

STRATEGY 6:

Support Community Energy Planning and
Action with an Emphasis on Encouraging and
Supporting Participation by Low- and
Moderate-Income and Environmental Justice
Communities.

The state has a responsibility to facilitate equal
access to and representation within the clean
energy economy and all the opportunities and
benefits it provides. In addition, many of the
state’s economic, climate, and energy goals
will be strengthened and enhanced with local
support and implementation.

New Jersey will support and incentivize local,
clean power generation, especially rooftop solar
and community solar, and prioritize clean
transportation options in low- and moderate-
income and environmental justice communities.
The state will also encourage municipalities
that house predominantly low- and moderate-
income populations to establish community
energy plans and enact them with state support
to develop programs that support affordable
and equitable access to renewable energy and
energy efficiency. Finally, the state will work
with municipalities to establish local workforce
opportunities and job training programs.

STRATEGY 7.

Expand the Clean Energy Innovation Economy.

New Jersey will expand upon its existing 52,000
clean energy jobs and invest in developing
clean energy knowledge, services, and products
that can be exported to other regions around the
country and around the world, thereby driving
investments and growing jobs. New Jersey will
attract supply chain businesses to create
dynamic new clean energy industry clusters
and bring cutting-edge clean energy research
and development to the state.

New Jersey must support the growth of in-state
clean energy industries through workforce
training programs, clean energy finance solu-
tions, and investments in innovative research
and development programs. This should include
a clean energy workforce needs assessment,
a clean energy job training program to assist
current New Jersey workers to pivot their skills
as necessary to meet changing industry needs,
and a vocational training program to establish
a pipeline of well-qualified, modern energy
specialists.

The state will also explore the establishment of
a New Jersey Green Bank that would leverage
public dollars to grow private sector investment,
provide low-cost financing, and develop financial
protocols to support New Jersey’s clean energy
economy and the goals of the EMP, such as
lowering the cost of capital for renewables and
energy efficiency projects. Finally, New Jersey
has capitalized on offshore wind economic
development opportunities by proposing the
establishment of a WIND Institute, which is
charged with developing and implementing a
plan to create a regional hub for New Jersey’s
burgeoning offshore wind industry and build
upon the Murphy administration’s commitment

to making New Jersey a national leader in
offshore wind. The state will also take the
necessary steps to establish a Clean Energy
New Technology Incubator to fund and support
research, development, and commercialization
for upcoming clean energy technologies, and a
Clean Buildings Hub to develop workforce
training, awareness, and education for builders,
architects, contractors, engineers, real estate,
and code enforcers in the most efficient con-
struction and retrofitting building techniques.

Importantly, all of this necessary activity

will generate considerable job-creation and
economic benefits. This will significantly
contribute to the state’s clean energy innovation
economy while also building out New Jersey’s
clean energy future.

To develop a quantitative and analytical
pathway to achieve the dual goals of 100% clean
energy and the GWRA emissions reductions
requirements, NJBPU and NJDEP worked
together with two contractors, Rocky Mountain
Institute (RMI) and Evolved Energy Research
(Evolved), to develop an Integrated Energy Plan
for New Jersey.

52,000 CLEAN
5,15 :{c) @ele]:-}
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The Integrated Energy Plan analyzed changes
to New Jersey’s economy-wide energy system
(including the electricity, transportation, industry,
and building sectors) that would allow the state
to meet its clean energy targets, its emission
reduction targets, and its energy needs while
containing costs. Specifically, the Integrated
Energy Plan incorporated analyses on electricity
generation, transmission, and distribution;
transportation across all vehicle classes; and
energy demand from residential, commercial
and industrial buildings and built a physical
model of an energy system that would meet
New Jersey’s energy needs across all sectors.
Modeling proceeded in three steps. The model:

1. projected New Jersey’s energy service
needs through 2050;

2. calculated the gas fuel, liquid fuel,
and electricity required using a stock
rollover model; and

3. optimized the infrastructure and fuels
that would provide this energy while
meeting emissions targets at the lowest
possible cost.

The modeling made a number of key assump-
tions. Using input garnered from two workshops
and several webinars and conversations with
representative stakeholders, the Integrated
Energy Plan team defined nine sets of
assumptions (i.e., scenarios) and re-ran the
model using each assumption set.

The Integrated Energy Plan provides a roadmap
that demonstrates how the state can reliably
and affordably meet its climate and energy
objectives through 2050, which in this report is
defined as the Least Cost scenario. The modeling
shows that there are additional pathways to
achieve the state’s GHG emission reduction
goals and energy needs, but those paths are
expected to cost more and take more time to
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fully implement, delaying the urgent need to
reduce harmful emissions as quickly as possible.

Several key findings emerged from the Integrated
Energy Plan analysis:

+ New Jersey can meet the 2050 Global
Warming Response Act requirement and
100% clean energy target by aggressively
deploying existing technologies today
and adopting new technologies as they
become cost-competitive.

+ The costs to meet New Jersey’s emissions
and energy targets are small compared
to total energy system spending and are
offset by clean air and climate benefits.

- Existing policies reduce emissions and
are a strong start, but are not sufficient
to meet 2050 targets. New Jersey must
pursue further action to accelerate its
energy system transformation.

« A least-cost energy system that meets
New Jersey’s emissions and clean
energy targets looks quite different from
today’s system, including significantly
higher levels of renewables deployment,
building electrification, and transportation
electrification.

- Both in-state investment and regional
coordination are needed to meet New
Jersey’s needs and emissions targets at
least cost.

The Integrated Energy Plan analysis process
suggests a set of most prudent actions that
will allow the state to maintain options and
ultimately meet its climate and energy goals
at least cost. The following table summarizes
insights and recommendations from the Inte-
grated Energy Plan, categorized according to
the first five EMP strategies, which are specific
to the energy sector:

consumption and
emissions from
the transportation
sector

. Accelerate

deployment of
renewable energy
and distributed
energy resources

. Maximize energy
efficiency and

conservation
and reduce peak
demand

. Reduce energy

consumption and
emissions from the
building sector

. Decarbonize and

modernize New
Jersey’s energy
system
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EMP Strategy Integrated Energy Plan Insights and Recommendations

1. Reduce energy « Accelerating the transition to electric vehicles allows the

transportation sector, currently the largest source of carbon
emissions in New Jersey, to run on clean electricity.

Continuing deployment of in-state renewables and
distributed energy resources, above current goals, is
consistent with a least-cost path to meeting 2050 targets.

Coordination with neighboring states and regional markets
can allow New Jersey to complement in-state renewables
with low-cost, out-of-state resources.

Retention, but not near-term expansion, of existing gas
and nuclear capacity can allow New Jersey to preserve
reliability and meet clean energy goals.

Continued prioritization of energy efficiency measures and
programs can significantly reduce energy consumption—
including through the adoption of electric vehicles and heat
pumps—and lower the costs of powering New Jersey’s
economy with clean energy.

Building electrification reduces final energy demand and
allows buildings to efficiently utilize clean electricity for
space heat and water heat.

Electrification programs for new construction can lay the
groundwork for an in-state workforce to retrofit existing
buildings.

New Jersey’s electricity load doubles by 2050 due to
building and vehicle electrification.

Carefully planned grid modernization investments can
support electrification while containing costs for ratepayers.
New Jersey’s natural gas use declines to less than one
fifth of today’s levels by 2050, likely reducing the need
for gas distribution system expansion.

SECTION 2 | EXECUTIVE SUMMARY
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The findings from the Integrated Energy Plan,
as well as the many other studies NJBPU has
conducted under this administration, have been
incorporated into the final EMP.

The EMP is a living document that will guide
New Jersey through the next 30 years. Given
this, it acknowledges that there are forthcoming
technologies that are not yet available or

developed, and allows enough flexibility to use
today’s tools but also incorporate tomorrow’s
advances. This final 2019 EMP includes strategies
and goals to reach 100% clean energy and at
least an 80% reduction in greenhouse gas
emissions by 2050 while expanding the clean
energy innovation economy and supporting
Governor Murphy’s vision for a “Stronger and
Fairer” New Jersey.

Governor Phil Murphy highlights his administration’s economic successes over the past year on the one-year anniversary

of the release of his economic vision plan at Rowan University on October 1, 2019.

SECTION 2 | EXECUTIVE SUMMARY

SECTION 3

ENERGY
AND
CLIMATE
CHANGE

“WHEREAS, the international scientific and political communities have widely
accepted that human activity is the main driver of global climate change and
its corresponding deleterious impacts on our natural environment; and
WHEREAS, traditional methods of energy production that rely on the burning
of fossil fuels release harmful emissions of carbon dioxide and other greenhouse
gases, which in turn contribute to global climate change; and WHEREAS, in
order to curtail the serious impacts of global climate change caused by
greenhouse gas emissions, New Jersey must shift away from its reliance on
fossil fuels as a primary energy source and turn to clean energy sources...

“This 2019 Energy Master Plan (the “2019 Plan”) shall provide a comprehensive
blueprint for the total conversion of the State’s energy production profile to
100% clean energy sources on or before January 1, 2050...”

Governor Phil Murphy, Executive Order No. 28

SECTION 3 | ENERGY AND CLIMATE CHANGE
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In October 2018, the
Intergovernmental Panel
on Climate Change
(IPCC) released ‘A
Special Report on Global
Warming of 1.5°C,” stating
that the world must
become carbon neutral
by 2050 to avoid
particularly detrimental

consequences of climate

2018 was a watershed year for climate change and the corresponding
implications for energy policy. In October 2018, the Intergovernmental
Panel on Climate Change (IPCC) released “A Special Report on Global
Warming of 1.5°C,” stating that the world must become carbon neutral by
2050 to avoid particularly detrimental consequences of climate change,
and that achieving these goals “would require rapid and far-reaching
transitions in energy, land, urban and infrastructure (including transport
and buildings), and industrial systems.” One month later, the U.S. federal
government released Volume Il of its “Fourth National Climate Assessment,”
echoing the IPCC’s sentiments.

change. Further underscoring the urgency of the situation — and the need for
innovative and comprehensive energy policy change — was a January
2019 study showing that, after three years of decline, the nation’s overall
level of greenhouse gas emissions in 2018 increased despite the closing
of coal plants. And in November 2019, the U.N. published its “United
Nations 2019 Emissions Gap Report” that presents a sobering reality: the
world’s emissions must fall by 7.6% every year between 2020 and 2030
in order to prevent global temperatures from rising more than 1.5°C, past
which scientists say the effects of climate change would be catastrophic.
Considering that global emissions have risen 1.5% every year for the last Air Act and the New Jersey Air Pollution Control Act. In 2005, NJDEP
several years, the shift will require a serious and concerted effort from classified carbon dioxide (CO,) as an air contaminant, which encouraged
the world’s governments to achieve success. the state to look critically at the harmful effects that polluting coal was
having on air quality. Further driving the shift away from coal, market
With this dire climate backdrop, under Governor Murphy’s direction and led economics and the fracking boom drove more of the state’s electricity fuel
by the New Jersey Board of Public Utilities (NJBPU), New Jersey took a mix to natural gas.
much broader approach to the process of updating its 2019 Energy Master
Plan (EMP) than the state has done traditionally. Rather than limiting the Indeed, from reducing New Jersey’s use of coal, to increasing the amount
scope of the EMP to making projections of energy data, usage, and costs, of energy that is now generated in-state, to the amount of solar that is
and calculating related greenhouse gas emissions, this plan sets higher housed here, and beyond, New Jersey’s energy landscape has been
goals and objectives and includes multiple sectors and governmental dramatically transformed over the last 30 years. Today, New Jersey has
agencies, striking a pragmatic but ambitious vision of the state’s transition one of the lowest carbon electricity generation sectors in the U.S. As
to 100% clean energy by 2050. of 2018, the state’s electricity was generated through a combination of
natural gas (51.6%) and nuclear (42.5%) power sources, with renewable
New Jersey has seen a steady decrease in greenhouse gas emissions, energy generation approaching 5%. However, with the recent closing of
a decline that has indeed been largely due to the closing of coal plants New Jersey’s oldest nuclear plant, the state has lost over 600 megawatts
in the state. In 2000, less than 20 years ago, New Jersey had ten coal (MW) of zero-emission generation capacity.
plants. In May 2019, one of the last three remaining coal-fired power
plants officially ceased operations, and the fuel source has been all but Per the Global Warming Response Act of 2007 (GWRA), New Jersey is
eliminated from the state’s energy mix. This hard-fought transition from obligated to reduce its greenhouse gas emissions to 24.1 million metric tons
coal to natural gas over the course of the past few decades was made (MMTs) of carbon dioxide equivalent (CO_e) by 2050 (80x50).> New Jersey
possible through the work of NJBPU and the New Jersey Department of
Environmental Protection’s (NJDEP) authority under the Federal Clean
3 NJDEP is in the process of updating its greenhouse gas emissions inventory to account for increasingly sophisticated modeling and measuring
techniques. The Global Warming Response Act emissions reductions may therefore shift slightly as the inventory is completed. NJDEP will confirm or
modify all emissions measurements and targets in the upcoming Global Warming Response Act Report.
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is also a member of the U.S. Climate Alliance, which aims to reduce state
emissions to 26-28% below 2005 levels, or roughly 97 MMTs of CO_e, by
2025. Today, New Jersey emits 97 MMTs of CO e, down from 121 MMTs of
CO,e in 2006, and the state has done significant work to realize substan-
tial emission reductions over the years. However, bold action is neces-
sary to ensure that New Jersey reaches the 2050 target limit.

Figure 1illustrates measured and projected greenhouse gas emissions
from 2006 through 2050. New Jersey achieved a number of energy and
environmental goals as set forth in the 2008 EMP and the 2009 GWRA
Report, resulting in a reduction in emissions from 2006 through 2016,
including a 20% reduction in energy use over a “business as usual”
scenario, a 5,700 MW reduction in peak energy demand, and a 30%
Renewable Portfolio Standard (RPS) by 2025. The 2009 GWRA Report
projected greenhouse gas emissions at 154 MMT of CO_e in 2020 without
changes; today, the state is well below the 2020 GWRA standard of 126
million MMT, and these strategies were achieved while reducing overall
energy costs.

Figure 1 also shows two projected pathways from 2016 through 2050,

including the upper Reference 1 projection assuming “business as usual,”
and the lower Reference 2 projection assuming achievement of Governor
Murphy’s energy mandates, including the Clean Energy Act, through 2030.

Modeling indicates that in the Reference 1 scenario, New Jersey is not on
track to meet its 80x50 targets, but achieving the goals set by the Murphy
administration (Reference 2) will be a significant step toward attaining
greenhouse gas emissions reductions and successful implementation of
these goals is critical. New Jersey has previously achieved greenhouse

a significant step

toward attaining greenhouse gas emissions
reductions and successful implementation
of these goals is critical.
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FIGURE 1.
New Jersey’s Greenhouse Gas Reduction Targets Including Clean Energy Act Mandates
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Figure 1: Historical energy sector emissions and emissions projected by the Integrated Energy Plan Reference scenarios
as compared to the GWRA “80x50” target. Reference 1 reflects “business as usual” prior to the energy commitments
made by the Murphy administration. Reference 2 reflects a “business as usual” pathway assuming achievement of
recent energy mandates, including the Clean Energy Act and the State Zero-Emission Vehicle Program Memorandum of
Understanding. Note that 2020 emissions are higher than those in 2018 due to economic growth and the retirement

of the Oyster Creek nuclear plant.

gas emissions reduction goals and did so in a cost-effective manner.
That said, the pathways to the GWRA 2050 goal cannot simply rely on
past actions. In fact, greenhouse gas emissions will rise again if New
Jersey does not continue to take aggressive action beyond the 2030
mandates.

87% of the state’s total greenhouse gas emissions are generated by
energy production and consumption (Figure 2). Electricity demand is
anticipated to increase, and the state’s highest energy consumption and
largest emissions stem from the transportation and building sectors.
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FIGURE 2.

Estimated New Jersey Greenhouse Gas Emissions, 2018

(in million metric tons CO,e)
Total Net Emissions, 97.0 million metric tons CO,e

Transportation, 40.6
Electric Generation, 181

Commercial and Industrial, 16.6

Residential, 15.2
Highly Warming Gases, 8.0
Waste Management, 5.3

Land Clearing, 1.0

Others, 0.03

Terrestrial Carbon Sequestration, -8.1

Because of this set of factors, New Jersey must look broadly across the
entire energy system and engage in a holistic transition to moderate
the effects of climate change while continuing to grow the economy and
maintain a modern way of life.

This moment demands a comprehensive EMP that will, for the first time, go
well beyond electricity generation. New Jersey will pursue the following
strategies to grow the innovation economy, develop clean, in-state energy
resources, reduce energy demand and reliance on fossil fuels, deliver
increased benefits to state residents, and reduce carbon emissions and
other air pollutants as it transitions to 100% clean energy and the GWRA
80x50 target:

1. Reduce Energy Consumption and Emissions from the Transportation
Sector

2. Accelerate Deployment of Renewable Energy and Distributed
Energy Resources
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3. Maximize Energy Efficiency and Conservation and Reduce Peak
Demand

4. Reduce Energy Consumption and Emissions from the Building
Sector

5. Decarbonize and Modernize New Jersey’s Energy System

6. Support Community Energy Planning and Action with an Emphasis
on Encouraging and Supporting Participation by Low- and
Moderate-Income and Environmental Justice Communities

7. Expand the Clean Energy Innovation Economy

The Murphy Administration’s Commitment to — and Progress
So Far on — Clean Energy

In 2017, Governor Murphy set the trend as the first governor to campaign
on 100% clean energy, and he has worked with the Legislature and state
agencies to steadily and swiftly advance that promise. The Governor’s
clean energy agenda is also another way that the administration has
put forth policies in a coordinated manner to build infrastructure and train
the workforce necessary to realize his vision for the state’s innovation
economy. Investing in people and communities while advancing clean
energy creates good-paying jobs and a diverse ecosystem, and can
improve government efficiencies.

One of Governor Murphy’s earliest actions was to sign Executive Order No.
7, authorizing the state to rejoin the Regional Greenhouse Gas Initiative
(RGGI), which the state left in 2011. NJDEP’s final RGGI rules were adopted
in June 2019, allowing the state to participate in the RGGI auctions
beginning with the first quarterly auction of 2020 (March 2020). Governor
Murphy also signed into legislation a bill in February 2018 adding New
Jersey as a member of the U.S. Climate Alliance, an alliance of U.S. states
committed to advancing the Paris Agreement.

Also during the first weeks of his administration, Governor Murphy signed
Executive Order No. 8, directing NJBPU to fully implement New Jersey’s
Offshore Wind Economic Development Act (OWEDA) — which had been
largely neglected under the prior administration — and begin the process
of moving the state toward its 2030 goal of 3,500 MW of offshore wind
energy generation. In November 2019, Governor Murphy signed Executive
Order No. 92, raising this goal to 7,500 MW by 2035.

On April 20, 2018, Governor Murphy signed Executive Order No. 23

authorizing NJDEP as the lead agency in developing guidance for all
executive branch departments and agencies for the consideration of

SECTION 3 | ENERGY AND CLIMATE CHANGE

25



2019 NEW JERSEY 2019 NEW JERSEY
ENERGY MASTER PLAN ENERGY MASTER PLAN
Pathway to 2050 Pathway to 2050

environmental justice in implementing their statutory and regulatory The Clean Energy Act commitments include:
responsibilities. NJDEP-led stakeholder discussions to develop a strategic
funding plan to effectively reduce greenhouse gas emissions with the
RGGI auction proceeds concluded in December 2019, and will focus on

Increasing the state’s Renewable Portfolio Standard to 50% by 2030
Generating 3,500 MW of offshore wind by 20304

communities that have been disproportionately impacted by pollution. Installing 2,000 MW of energy storage by 2030

Increasing energy efficiency standards by at least 2% in the electric
On May 23, 2018, Governor Murphy signed Executive Order No. 28, sector and at least 0.75% in the natural gas sector by 2024
directing the development of an updated Energy Master Plan for the state Transitioning to a new solar incentive program

to achieve 100% clean energy by 2050. That same day, Governor Murphy
signed into law the Clean Energy Act of 2018 (P.L. 2018, c.17). The Act was
the fulfillment of a campaign promise, developed in close coordination
with the Legislature, administration, and interested stakeholders, for New
Jersey to undertake a massive overhaul of its energy system while

Developing a community solar program that allows more state resi-
dents to benefit from solar energy, especially low- and
moderate-income (LMI) families®

growing the economy, building sustainable infrastructure, creating strong, Implementation of the Murphy Administration’s Clean Energy
local jobs, reducing carbon emissions, and improving the environment, air Commitments

quality, and public health. In addition to seizing a once-in-a-generation The state has made significant headway in the last year to advance the
opportunity to establish the state as a landmark clean energy leader and Clean Energy Act requirements, in addition to other clean energy and
innovator in a newly-emerging and rapidly-changing industry, the law was emissions-reduction objectives. For example, the law increased the state’s
also the first step in a massive change as to how New Jersey generates, solar power goal to 5.1% of generation within an accelerated deadline
distributes, consumes, and conserves energy. of energy year (EY) 2021 and with cost caps of 9% through EY 2021 and

7% thereafter to protect ratepayers. In November 2019, New Jersey’s
solar industry surpassed 119,000 solar projects completed across the
state. NJBPU is currently conducting a study and stakeholder meetings
to determine how best to transition the existing Solar Renewable Energy
Certificate (SREC) program into a sustainable system by 2021, and has
already adopted the rules and regulations necessary for the closure of
the existing program.

To further develop the solar industry and enable more equitable access to
the clean energy economy, NJBPU also launched an innovative three-year
Community Solar Energy Pilot Program with an ambitious 40% carve-out
for projects that serve at least 51% low- and moderate-income customers,
one of the highest goals in the nation and the first-of-its-kind in New
Jersey. The Community Solar Energy Pilot Program, the first year of
which received more than 250 applications, will enable customers to
participate in a solar energy project that may be remotely located from
their property and receive a credit on their utility bill, enabling ratepayers
who previously could not access solar energy to participate in the clean
energy economy.

4 Executive Order No. 92, signed on November 19, 2019, increases this goal to 7,500 MW by 2035.

5 “Low-income household” means a household with adjusted gross income at or below 200% of the federal poverty level. “Moderate-income household”
means a household with a total gross annual household income in excess of 50%, but less than 80% of the median income, as determined by annual
HUD income limits.
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In September 2018, NJBPU opened the nation’s largest single-state
solicitation to date for 1,100 MW of offshore wind, and in December 2018,
only six months after the Clean Energy Act was signed into law, NJBPU
approved rules for the Offshore Wind Renewable Energy Certificates
(ORECs) funding mechanism. Three offshore wind project developers
submitted bids and in June 2019, NJBPU announced that @rsted’s
record-breaking 1,100 MW Ocean Wind project was the winner. NJBPU is
developing an Offshore Wind Strategic Plan that will provide a roadmap
to achieving the 7,500 MW goal, as well as any solicitations beyond this
target (see Appendix B). The Strategic Plan will provide guidance on the
supply chain, infrastructure and workforce development; environmental
and fisheries concerns; ports development; offshore wind integration and
pricing; and energy costs. Governor Murphy has asked NJBPU to open
additional solicitations in 2020 and 2022.

New Jersey has also, for the first time, set ambitious targets of 600 MW
of energy storage by 2021 and 2,000 MW by 2030. As more renewable
energy sources are connected to the grid, energy storage will support
the variable nature of their generation. NJBPU has conducted an Energy
Storage Analysis and a stakeholder engagement process to gather ideas
about strategically increasing energy storage and distributed energy
resources (DER).® Following issuance of the report summarizing these

¢ Distributed Energy Resources (DER) are on-site systems, equipment, or processes that are appropriately sized, modular, and decentralized, as compared
to larger, centralized power plants, that also include transmission and distribution systems. DER can be either grid-connected or off-grid energy systems
located in or near the place where energy is used.
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findings, NJBPU is preparing to establish a process and mechanisms to
achieve the state’s energy storage goals.

For the first time, NJBPU is establishing plans for regulated utilities to
achieve minimum energy savings of 2% of electric use and 0.75% of natural
gas use, an increase of three to four times the current targets. NJBPU
established an Energy Efficiency Advisory Group in August 2019 and is
engaged in a stakeholder process to inform the transition of New Jersey’s
energy efficiency programs and adopt the energy efficiency resource
standards mandated by the Clean Energy Act. Energy efficiency targets
are vital to reducing costs for ratepayers and to reducing overall energy
consumption. NJBPU contracted an Energy Efficiency Market Potential
Study that was completed in May 2019 and identified:

the best, most cost-effective targets for electricity usage reduction
and natural gas usage reduction;

the potential for peak demand reduction by the customers of each
electric and gas pubilic utility;

qualitative performance indicators, incentives, and penalties; and
timeframes for regulated utilities to achieve the reductions.

Finally, although the state is taking steps to accelerate the electrification
of transportation systems, New Jersey needs more aggressive strategies
to increase electric vehicle (EV) adoption. New Jersey ranked second
among states in the northeast for EV sales in 2018, but only 1.5% of new
vehicles sold in New Jersey are electric, compared to 2.1% nationwide,
and the state ranks 39" in publicly-available charging stations (Fast-
Charging and Level 2 Ports) per capita.v

In the past year and a half, the administration has made significant progress
on EV adoption in the state. In April 2018, Governor Murphy added New
Jersey as a signatory to the State Zero-Emission Vehicles Program
Memorandum of Understanding (ZEV MOU), committing the state to support
the deployment of 330,000 zero emission vehicles by 2025. Most recently
in June 2019, the administration announced the Partnership to Plug-In,

a statewide partnership to support the growth of EVs, including through
the use of vehicle rebates. Further, the state has disbursed or ear-marked
a collective $27.5 million of New Jersey’s settlement with the federal
Volkswagen lawsuit to be spent on electric buses in the City of Camden,
heavy-duty electric vehicles in urban areas, and on EV charging stations
throughout the state.
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Governor Murphy’s ambitious energy and climate leadership comes at

a time when the global energy system is facing substantial disruptors to
traditional business models. Periods of transition are also opportunities
for innovation and growth. The state is set to capitalize on this energy
transition, and has emerged as a leader in the state-led clean energy
revolution. Through mechanisms such as the Department of Labor and
Workforce Development’s (NJDOL) many existing and developing appren-
ticeship, training, and industry partnership programs, and the Economic
Development Authority’s (NJEDA) initiatives to provide green financing
and support dynamic new clean energy industry clusters, the state is
poised to create and grow full-time, permanent jobs in the clean energy
market, to support pioneering clean energy start-ups and small businesses,
to invest in research and development in the state’s higher education
institutions and tech hubs, to develop new energy supply chains, and to
train and educate tomorrow’s clean energy workforce.

As New Jersey embarks on this bold transition to a clean energy economy,
it must remain sensitive to, identify, and pursue least-cost pathways to
achieving these goals and ensuring they are inclusive and beneficial to
all New Jersey residents. The state must be cognizant of potentially
rising costs and be aggressive in limiting these costs wherever possible.
In strategically phasing in goals over an appropriate and reasonable
timeframe, and pursuing measures and policy mechanisms to reduce
aggregate energy consumption, the state will have the opportunity to
manage and control these costs.

The Energy Master Plan and the Global Warming Response
Act Report

Since 1977, the State of New Jersey has been statutorily required to
develop and regularly update an Energy Master Plan to set forth a strategic
vision for the production, distribution, consumption, and conservation of
energy in the state. New Jersey’s energy policy, under the authority of
NJBPU, reflects the full scope of New Jersey’s current energy system and
its future.

Separately, New Jersey, under the purview of NJDEP, is statutorily required
to produce the Global Warming Response Act (GWRA) Report. This report
will establish how the state can reduce its emissions to 24.1 MMT of CO_e
by 2050, which is 80% of New Jersey’s emissions relative to 2006 levels,
otherwise known as “80x50.”
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The goals of the EMP and GWRA Report are inextricably linked. NJBPU
and NJDEP have partnered to develop a unified plan to transition New
Jersey to a 100% clean energy economy. The agencies are working
together and leading other state agencies and authorities in collaborating
on each of the phases of this transition:

Phase 1: 2019 Draft Energy Master Plan (June 2019)
Phase 2: 2019 Final Energy Master Plan (January 2020)
Phase 3: Global Warming Response Act Plan (June 2020)

The 2019 EMP marks the first report in our state’s history to holistically
consider the complete energy system in New Jersey, including electricity
generation, transportation, and buildings, along with their associated
greenhouse gas emissions. The 2019 Draft Energy Master Plan, released
in June 2019, put forth preferred objectives, strategies, and supporting
policies to achieve 100% clean energy by 2050. It defined, for the first
time, the concept of 100% clean energy and provided an overview of the
seven core strategies on which New Jersey will focus to achieve 100%
clean energy by 2050.
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to achieve the 2050 energy and emissions

reductions goals and identified the costs and
consequences of less optimal pathways.

Since the release of the Draft 2019 EMP in June, NJBPU has collected
specific feedback that has informed the final targets and milestones
presented in this 2019 Final Energy Master Plan. This was accomplished
through a lengthy public comment period—including a separate comment
period, workshops, and webinar specifically focused on the Integrated
Energy Plan, the modeling of the state’s physical energy system for all
fuels and energy usage—as well as eight public meetings and dozens of
individual stakeholder meetings.

This final EMP delivers a series of strategies, goals, mechanisms, and
agency actions to transition New Jersey’s energy system and put the
state on a pathway to a clean energy future. It also incorporates the
findings from many of the studies NJBPU has undertaken and establishes
implementation details for key initiatives. The EMP is the result of an
inter-agency collaboration and stakeholder process to meet the Governor’s
stated goal of 100% clean energy by 2050, as set forth in Executive
Order No. 28.

A shift of this magnitude has not been seen since the deregulation

of the energy system in the 1990s. New Jersey is embarking on a
significant transformation in how it generates, distributes, consumes, and
conserves energy as it strives to reach 100% clean energy by 2050 and
an 80% reduction in greenhouse gas emissions from 2006 levels. Crucial to
the success of this transition is a thorough analysis and planning across
the state and regional energy system. New Jersey conducted a modeling
study for the EMP, the Integrated Energy Plan, which modeled several
scenarios reflecting the objectives, strategies, and preferences estab-
lished in the EMP. The modeling study identified the most strategic and
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cost-effective pathway to achieve the 2050 energy and emissions
reductions goals and identified the costs and consequences of less
optimal pathways.

There is an undeniable uncertainty about how technology will develop
over the next thirty years. The Integrated Energy Plan has informed the
policies of the EMP such that New Jersey can prioritize and invest in the
most prudent strategies that will enable the state to pursue available
decarbonization tactics and technologies today, while remaining flexible
to pursue alternative paths in line with future developments. Noting this,
the Integrated Energy Plan should be refreshed every three years, in
conjunction with mandated revisions of the EMP, to ensure New Jersey
remains on an optimal, least-cost course to a clean energy future.

The GWRA Report will incorporate the Governor’'s commitment to 100%
clean energy by 2050 and the goals and pathways laid out in the EMP for
achieving that goal. The GWRA Report will also introduce an evaluation
of the state’s emissions in both the energy and other emission-generating
sectors. It will make specific recommendations on how to achieve the
emissions reduction targets throughout all sectors of the economy,
including transportation, housing, agriculture, and consumer products,
and will evaluate the economic benefits and costs of implementing these
recommendations. This report will be submitted to the Governor and
Legislature in June 2020.

In aggregate, these plans cover all aspects of New Jersey’s greenhouse
gas emissions and energy system, and will provide guidance, policies,
and regulatory and legislative recommendations. The state is keenly
aware that as New Jersey, its sister states, and progressive nations
around the world are pursuing clean energy systems, the sophistication
and cost of developing technologies will continue to evolve rapidly.

The EMP and GWRA Report are designed to be living documents to be
continually reassessed, remodeled, and reprioritized as early objectives
are achieved and newly emerging pathways mature.
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The 2019 EMP defines “100% Clean Energy

by 2050” to mean 100% carbon-neutral

electricity generation and maximum transition
to electrification of the transportation and

building sectors by 2050, with the goal of
meeting or exceeding the 80x50 GWRA
requirements.
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New Jersey’s total energy system is a combination of electricity generation
and consumption, transportation fuel, and building use, including heating,
appliances, and industrial use. In an effort to achieve 100% clean energy
by 2050 and the 80x50 greenhouse gas emissions reductions in the most
cost-effective and beneficially economic way, the state must consider the
entirety of New Jersey’s energy demand, starting with aggregate demand
of primary energy.’

New Jersey consumed a total of 2,219 trillion British Thermal Units (BTUs)
of primary energy in 2016. Of that total primary energy, 43.6%, or roughly
968 trillion BTUs, was sourced from petroleum, primarily in the form of
transportation fuel, and 35.8%, or 795 trillion BTUs, was sourced from natural
gas, primarily used for building heat and electricity generation (Figure 3).

FIGURE 3.

New Jersey Primary Energy Consumption (Trillion BTUs) (1960-2016)
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7 According to the U.S. EIA, “primary energy” is energy in the form that it is first accounted for in a statistical energy balance, before any transformation
to secondary or tertiary forms of energy. For example, coal can be converted to synthetic gas, which can be converted to electricity; in this example,
coal is primary energy, synthetic gas is secondary energy, and electricity is tertiary energy.
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Further, New Jersey generated about 77 million MWh (262.73 trillion BTUs) Electrified transportation and buildings support the state’s emissions-

of electricity in 2016, including about 30 million MWh (102.36 trillion
BTUs) from nuclear power and 44 million MWh (15013 trillion BTUs) from
natural gas, which was enough to meet the state’s current electricity
demand.®

Reducing carbon from the electricity resources serving New Jersey’s load,
incentivizing deployment of renewable generation and zero-emission
distributed energy resources (DER), upgrading the grid to handle large,
variable electricity loads, and decreasing energy demand and peak load
through efficiency measures and conservation are vital actions the state
can initiate immediately.

The state’s highest energy consumption and largest emissions come
from the transportation and building sectors. Therefore, any meaningful
transition of the state’s energy system to reduce energy consumption
and emissions must also encompass decarbonization — primarily through
electrification — of the transportation and building sectors, which have
not been significantly addressed in previous state EMPs.

reductions goals because:

They can be powered with renewable energy. A clean electric grid
powering clean transportation and buildings is naturally synergistic,
reducing emissions and improving air quality from all three energy
sectors. Though New Jersey must continue to ramp up its renewable
energy industry, powering vehicles and buildings utilizing the state’s
current electricity generation system is far cleaner and more efficient
than powering them with natural gas or petroleum.

They reduce overall energy consumption. Electric vehicles (EVs)
and electric heating systems and appliances are more efficient per
unit of energy than their conventional counterparts, such as gasoline
or diesel-fueled vehicles and natural gas or oil heating systems.

They support the benefits of a modern, flexible, and connected
grid. Electrified resources are responsive to load shifting, demand
response, and other energy efficiency measures that are necessary
to shave peak energy demand, reduce energy consumption, and
better utilize the distribution grid.

They improve air quality. Air pollutants will be covered with more
depth in the GWRA Report, but the EMP must acknowledge the
substantial economic and public health benefits, particularly among
the communities most burdened by pollutants, of improved air
quality resulting from emission- and pollutant-free transportation,
buildings, and electricity.

Notably, electrification of traditionally fossil fuel-dominated sectors will
result in two significant shifts: the substantial increase in electricity demand
over time, and a corresponding decrease in natural gas and petroleum
consumption over the same period. Specifically, the EMP’s modeling study
found that, in the Least Cost scenario, New Jersey’s electricity demand
would more than double, and demand for natural gas would decrease by
75% by 2050.°

The Integrated Energy Plan forecasted the growth of electricity demand
to 2050 considering several variables, such as the rate of adoption of
EVs and electric heat pumps; the success of energy efficiency programs;
and the effect of new rate structures to incentivize energy reductions
and managed electricity use. The modeling also equips the state with
information necessary to evaluate the necessity or financial prudency
of future gas infrastructure projects in light of a substantial decrease in
demand of natural gas within the next three decades.

8 Energy reporting in the EMP is predominantly described on a calendar year (CY) basis. For some energy reporting, including the BGS and the RPS it is
reported on an energy year (EY) basis. The EY for the NJ RPS is June 1to May 31 of the following year.

® The Integrated Energy Plan found that demand for fossil natural gas falls by 85% in the Least Cost case. However, because the electricity system
utilizes some biogas in the 2040s, the gaseous fuel use delivered by the gas transmission system falls by 75%.
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Electrification of the building and transportation sectors will increase the
electricity load on the grid, while also significantly decreasing overall
energy usage. There are ways to manage this rate of increased electric
demand through 2050 and defer the need for additional electricity
generation, distribution, and transmission system upgrades. Indeed,
reducing wasted energy is the most cost-effective and cleanest energy
system option. These methods can include, but are not limited to:
- Robust energy efficiency programs;
- Redesigned rate structures to more efficiently manage the distribution .
systems; ‘
» Improved management of zero-emission DER through distribution
s Operotions (DSO), I N T R D T I N
- Stronger energy efficiency appliance standards and building and ’
energy codes;
» Improved thermal insulation; and
- Reduction of vehicle miles traveled.
Conversely, poorly managed, rapid electrification of the transportation ’
and building sectors could inadvertently trigger increased peak load at
great cost to ratepayers and to the state’s emissions reduction goals.
For these reasons, the rapid deployment of renewable energy generation F I N D I N E E

- Managed EV charging and demand response programs;

and further development and installation of electric and thermal energy
storage systems (Strategy 2), coupled with proper planning via Integrated
Distribution Plans (IDP) (Strategy 5) and the programs and objectives listed
above to reduce and manage load, will be critical factors in reaching
100% clean energy by 2050.

The Integrated Energy Plan analysis has enabled NJBPU to quantify on

a net present value the costs and benefits of transitioning New Jersey’s
energy system against the status quo, including rising consumption, rising
fuel costs, and increasing consequences of climate change impacting
public health, infrastructure, and the overall economy. Accordingly, the
EMP incorporated these findings into the strategy development, goals,
and implementation mechanisms necessary to establish a roadmap to a
clean energy future.
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New Jersey’s energy system today

New Jersey’s energy system today, like many other states, is reliant on FIGURE 5.

the use of fossil fuels in transportation, buildings, and the electric power Historical New Jersey Electricity Generation
sector (Figure 4). The state currently emits approximately 97 million met-
ric tons (MMT) of carbon dioxide (CO,) each year, compared to the Global
Warming Response Act (GWRA) target of 241 MMT in 2050, and generates
over half of its electricity from carbon-emitting sources, compared to
Governor Murphy’s 100% clean energy target by 2050 (Figure 5). The
Integrated Energy Plan study was commissioned in part to lay out a
roadmap for New Jersey to transition its energy system to reach these
goals in an economically beneficial and responsible manner.
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New Jersey Emissions Today
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1. Policy-informed analysis approach: The Integrated Energy Plan

team modeled the impact of all existing policies and targets relevant
D | e to New Jersey’s energy system, including the GWRA and Governor
Murphy’s Executive Order No. 28 (100% clean energy by 2050),
among others.

EMISSIONS (MMT CO.e)

20 [0 s

2. Leading-edge, regional-scale, economy-wide energy system
modeling: The Integrated Energy Plan team employed leading analysis
PETROL NATURAL GAS NA"I\'AL?RSXIP((BAS VARIOUS SEQUESTOR tools, validated through previous studies across the U.S. and globally,
to comprehensively address the regional, multi-sectoral, and demand
side-oriented questions that are critical to enable a low-cost pathway
that can meet New Jersey’s energy and climate goals.

Integrated Energy Plan methodology 3. Rigorous, New Jersey-specific data gathering and validation: The

In partnership with NJBPU and NJDEP, and with participation from other
state agencies, Rocky Mountain Institute (RMI) and Evolved Energy
Research (Evolved) designed an approach for the Integrated Energy Plan
effort with five key features:
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Integrated Energy Plan team utilized the best available data on New
Jersey-specific energy systems, energy resource potentials, and
costs of known, commercially available technologies to parameterize
the modeling tools used for the study.
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4. Scenario-based analysis: To understand the impacts of variable
factors and choices in policy priorities, the Integrated Energy Plan team
analyzed nine different scenarios for the evolution of New Jersey’s
energy economy from 2020 through 2050.

5. Stakeholder input and participation: The Integrated Energy Plan team
engaged extensively with stakeholder groups (including utilities, labor
unions, environmental advocates, environmental justice communities,
technology companies, and others) through multiple focus groups,
webinars, data requests, and other means to inform data inputs and
modeling scenarios used in the Integrated Energy Plan analysis.

The Integrated Energy Plan addressed three high-level questions, listed
below, through a combination of research, scenario-based energy system
modeling, and stakeholder engagement:

1. What is the current state of New Jersey’s energy system? The
Integrated Energy Plan team, working with state agencies and other
stakeholders, defined a base-case representation of the state’s
energy economy in 2020.

2. What resource mixes and pathways meet 2050 emissions goals?
The Integrated Energy Plan team, with input from state agencies and
other stakeholders, defined scenarios to test how different demand-
and supply-side options and policy priorities might affect the costs

2019 NEW JERSEY
ENERGY MASTER PLAN
Pathway to 2050

3. What strategies are common to least-cost pathways? The Integrated
Energy Plan team, in partnership with state agencies and stakeholders
at a workshop held in October 2019, explored the implications of
pathway analyses and other modeling results for setting near- and
long-term policy priorities.

Modeling approach

Integrated Energy Plan modeling proceeded in three steps (see Figure 6):

1. Define the energy services required by New Jersey’s growing
economy. In the first modeling step, the Integrated Energy Plan team
defined the energy services New Jersey will need through 2050, using
Annual Energy Outlook projections for population and economic growth.
The model included all major energy end uses in the transportation,
residential, commercial, and industrial sectors. The model did not
assume any significant changes to the level of demand for end-use
services. For example, the team assumed that total vehicle miles
travelled continued to scale with economic and population growth.

2. Calculate New Jersey’s energy needs. In the second step, the
model calculated New Jersey energy needs in terms of electricity,
liquid fuels, and gas fuels. To make this calculation, the team made
assumptions about how new technologies are adopted, within a
“stock rollover” model. The stock rollover assumptions included
efficiency and electrification programs. For example, in the Least Cost
scenario (described below), it assumes that drivers adopt EVs at
increasing rates until 2035, at which time all new vehicles purchased
are electric.

3. Optimize investments to meet New Jersey’s energy needs at least
cost while meeting policy targets. In the final step, the model optimized
supply-side investments to allow New Jersey to meet its energy needs
and emissions constraints at least cost. All emissions generated within
New Jersey were counted against the state’s emissions reduction
targets, and all electricity generated in-state or imported was required
to be carbon-neutral by 2050. Electricity imports, unless they were
sourced from dedicated renewables invested in by New Jersey, were
assumed to be from fossil gas, the emissions from which also counted
against the emissions reduction targets (see the Technical Appendix for
emissions accounting details).

and feasibility of reaching the 2050 goals.

° A stock rollover model is a tool that simulates the turnover of appliances, vehicles, and other energy-using equipment over time, in order to estimate
total energy needs across the economy.
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light of an evolving and technologically maturing system, while also

informing the regulatory positions necessary to achieve New Jersey’s

emissions reduction goals. There are several pathways to reach the 100%

clean energy goal; the Integrated Energy Plan identifies the optimal

approach based on today’s most cost-effective technologies. For this

Assumptions on how Policy contraints on reason, it will be important for New Jersey to monitor progress toward the
new technologies supply-side technologies 2050 goals and to modify and adjust the pathways to the goals as

are adopted technology availability and cost change over time.
e.g. EVs, heat pumps

FIGURE 6.
Integrated Energy Plan Modeling Approach

Equally important to note, the costs shown in the Integrated Energy Plan
results are full system costs, and include categories of considerations

Model of New New Jersey’s Least-cost . .
f such as fuel purchases, vehicle purchases, appliance purchases, and the
Jersey’s growing energy needs investments that ] P 'p . ) 'pp p.
economy el ol meet NJ’s costs to build, operate, and maintain electricity generation resources. The
cqlc?nlc?tes cqlc%lqetes energy needs Integrated Energy Plan’s modeled costs include much more than what is
Pesilemisll Electricity contained within ratepayers’ electricity bills, and as such, cannot be
Commercial Liquid Fuels TOTAL COST characterized or interpreted as ratepayer impacts. In addition, the modeling
§ IndusTa'; Gas Fuels Generation also does not account for the value of health or environmental benefits
ransportation icqi . . . .
P Transmission associated with meeting clean energy and climate goals.
Storage
Fuel supply
Cost and Carbon sinks The model assumes that New Jersey also takes actions to reduce
availability of emissions from non-energy sector sources, such as halogenated gases
energy resources and waste management, and improves its forest management practices to

w ] bolster carbon sequestration. NJDEP reports that the net sum of non-energy
Emuss;g;sfyo;;tggnts sector emissions and land-based sequestration is 6.5 MMT in 2018. By
. 100% Clean Electricity implementing aggressive best practices, NJDEP expects that these net
emissions can be reduced to 2.8 MMT in 2050. Therefore, the Integrated
Energy Plan modeling assumes that non-energy sector emissions decrease

to 2.8 MMT through these practices.

Importantly, the Integrated Energy Plan analysis uses a physical model

— meaning that it optimizes investments that meet New Jersey’s needs at
least cost but does not take into account many existing regulatory,
market, or electricity rate structures that presently guide investment in
and use of the state’s energy system. This approach represents the
fundamental system changes necessary to meet long-run climate targets,
recognizing that present-day structures can change over time. Because it

9
is a physical model, the analysis does not account for intra-state subsidies bdsed on tOday S
such as the Zero Emission Credits (ZECs), Societal Benefit Charges mOSt cost-effective technologies
[}

(SBCs), Renewable Energy Certificates (RECs), Investment Tax Credits
(ITCs), or other subsidies, because these programs transfer funds from
one New Jersey stakeholder to another. This approach simultaneously
identifies the most prudent pathways for the physical energy system in
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Governor Phil Murphy
signs energy legislation
and an executive order
creating a statewide
energy master plan in
South Brunswick on
May 23, 2018.

" The Integrated Energy Plan Technical Appendix can be found on NJBPU’s website: https://nj.gov/emp/pdf/New_Jersey_2019_IEP_Technical_Appendix.pdf

Integrated Energy Plan scenarios

Each step of the analysis relies on a number of key assumptions about
uncertainties in future energy policy, technology availability, costs, and
other variables. Working with New Jersey stakeholders, the Integrated
Energy Plan team collected these assumptions into nine groups, or
scenarios, to assess the impact of different variable factors and uncertainties
that will affect New Jersey along the pathway to reaching its 2050 goals.
The Integrated Energy Plan analysis was repeated nine times using these
nine different scenarios.

The scenarios include two reference cases that reflect “business as usual”
conditions and that do not meet either the 2050 GWRA goal or 100%

clean energy target, as well as seven variations that do meet those targets.

The nine scenarios are summarized in Table 1, and the scenario-specific
findings are discussed in detail in Appendix A. The full list of assumptions
for each scenario is shown in the Technical Appendix."
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Scenarios Used in Integrated Energy Plan Modeling

Reference 1

Reference 2

Least Cost

Variation 1

Variation 2

Variation 3

Variation 4

Variation 5

Variation 6

No current or
prospective
energy policies

Existing policy except
2050 GWRA & 100%
Clean Energy

What are cost and emissions
outcomes of “business as
usual?”

No constraints
on emissions
or electricity

What cost and emissions generation

impact do existing policies
have?

Fewest constraints to
achieve emissions and
clean energy goals

Regional deep
decarbonization

Reduced regional
cooperation

Retain fuel use in
buildings

Faster renewables &
storage cost declines

Nuclear retires and no
new gas plants

Reduced transporta-
tion electrification

If all options are open to
New Jersey, what is the least
cost pathway to meet goals?

How does regional climate
action affect New Jersey’s
cost to meet its goals?

Meets 100%
Clean Energy
and 2050
GWRA emissions
reductions

How can New Jersey meet
its goals internally?

How would New Jersey
meet its goals if it kept gas in
buildings, and at what cost?

How would cheaper clean
energy affect costs and
resource mix?

How does minimizing
thermal generation affect
decarbonization costs?

How would New Jersey meet
its goals if it kept fossil fuels in
vehicles, and at what cost?
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Key Findings including energy efficiency technologies, electric vehicles, air-source

heat pumps, offshore wind turbines, utility- and rooftop-scale solar
photovoltaics (PV), and others. Existing assets, including natural gas
and nuclear-fueled power plants in the state, are retained to provide
reliable electricity to New Jersey homes and businesses, while an
increasing amount of electricity generation comes from in- and out-of-
state renewable resources.

The Integrated Energy Plan modeling produced five key findings:

1. New Jersey can meet Global Warming Response Act and
100% clean energy targets by aggressively deploying existing
technologies today and adopting new technologies as they
become cost-competitive.

By 2050, to meet the requirements of the 100% clean energy target
laid out in Executive Order 28, the Least Cost scenario includes a
small amount (i.e., approximately 6% of annual electricity) of “clean

In the Least Cost scenario that meets New Jersey’s 2050 targets
evaluated within the Integrated Energy Plan, the state can reduce
GHG emissions by more than 80% (Figure 7) and provide 100% of its

. . . . . Figure 8. Carbon-neutral firm” technology, such as biologically-sourced gas (“biogas”) from
electricity generation needs with carbon-neutral resources, including id liabl. ) .y g
. - lectricit d -
Figure 7: Economy-wide generating roughly 94% of annual electricity from carbon-free sources ey grows an energy crops, to provide relia ? er.1ergg to _t N sgstgm W e.n. iN-an
. . . transitions to meet 100% out-of-state renewable generation is unavailable; this transition from
emissions fall to meet (e.g., renewables and nuclear) (Figure 8). The Least Cost scenario l o L Ve fuel d beai 42045
80x50 emissions target. relies on the state to scale up deployment of existing technologies, clean energy. natural gas to biogas or alternative fuels wou egin aroun '
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Jersey’s clean energy and emissions reduction targets. In 2016, the
American Lung Association analyzed the health costs resulting from
exposure to air pollution from passenger vehicles in New Jersey and
found that the direct health costs totaled $3 billion in 2015. The
Integrated Energy Plan’s Least Cost scenario would avoid these health
costs, due to 100% adoption of zero-emissions passenger vehicles by

the Leas‘t COSt 2050, in addition to significant adoption of zero-emissions medium-

H : : and heavy-duty vehicles. These benefits start to accrue long before
.scenarlo w"'l' more than Oﬂset the Incremental 2050, as the transition to a cleaner energy sector and transportation
investments needed to meet New Jersey’s sector begins and ramps up over time.

2050 ‘td I‘gets. Additional benefits associated with reduced greenhouse gas emissions
from other sectors would total $4 to 6 billion in savings per year in
Figure 9: Meeting 2050, depending on the assumed value of the social cost of carbon
emissions targets (Figure 10).” Together, these direct health cost and indirect climate
increases the average change mitigation savings more than offset the $2.2 billion per year
2. Costs to meet targets are small compared to total energy system costs of New Jersey’s incremental investment to meet New Jersey’s 2050 targets. Importantly,
. . K total annual energy the health benefits will apply more directly to environmental justice
spending, and they are more than offset by clean air and climate N
benefits. system from 3.5% to communities and other New Jersey residents who are currently
3.7% of GSP. disproportionately burdened by air pollution.
The Integrated Energy Plan modeling approach calculated the net
cost associated with different pathways that meet New Jersey’s 2050
goals relative to the costs of a “business as usual,” or reference case,
that does not meet the 2050 goals. On average over the period GCURES
2020 to 2050, the Least Cost scenario that meets the state’s 2050 Average Annual Energy Cost, 2020-2050

goals increases energy system spending by only 0.2% of gross state
product (GSP) compared to the reference case (Figure 9). In 2050, the
annual net cost of the Least Cost pathway for meeting the state’s
goals is $2.2 billion (in constant 2018 dollars) more per year than the
reference case (Figure 10), rising from $30.8 billion to $32.4 billion.
This cost increase is not equivalent or directly translatable to ratepayer
impacts, because it includes a broader definition of economy-wide
energy system spending, including incremental demand-side equip-
ment (e.g., any incremental consumer costs associated with purchasing
electric vehicles rather than conventional vehicles) that are not
included when calculating ratepayer costs.

4

REFERENCE \Y==)
3 |- (BUSINESS AS EMISSIONS
USUAL) GOALS

Just as the Integrated Energy Plan does not account for incentives
and subsidies, the scenario-based Integrated Energy Plan modeling
does not account for the value of health or environmental benefits
associated with meeting clean energy and climate goals. However,
the Integrated Energy Plan team did compare these cost savings
against the incremental investments needed in order to meet New

AVERAGE ANNUAL ENERGY COST, 2020-2050
(% OF GSP)

2 https://19january2017snapshot.epa.gov/climatechange/social-cost-carbon_.html; range between 2020 and 2050 values at 3% discount rate.
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FIGURE 10.

Benefits and Incremental Costs to New Jersey in the Least Cost Scenario
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Figure 10. Incremen-

tal costs of meeting
emissions targets are
offset by fossil fuel cost
savings and cost savings
associated with reduced

pollution.

3. Existing policies reduce emissions, but not enough to meet Global

Warming Response Act and 100% clean energy targets.

Under existing New Jersey policies, including deployment targets for
offshore wind, in-state rooftop solar generation, and energy storage,
as well as energy efficiency savings goals, the state’s emissions
would continue to fall through 2035. Electric vehicle targets (i.e.,
330,000 EVs on the road by 2025) also contribute significantly to
reducing emissions from gasoline use, while offshore wind and solar
deployment reduce generation and associated emissions from

New Jersey’s fleet of natural gas-fired power plants. Under existing
policies, the trajectory of emissions reductions is consistent with a
Least Cost pathway to meet 2050 goals through the late 2020s, but
then it begins to plateau as the effects of existing policies are fully
realized. In that scenario, the state’s energy emissions would remain

52 SECTION 5 | INTEGRATED ENERGY PLAN: INTRODUCTION, APPROACH, AND KEY FINDINGS

Figure 11. Building
electrification and EV
adoption reduce final
energy demand for fossil
fuels while increasing

demand for electricity.

FIGURE 11.
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flat from 2035 through 2050. This means that New Jersey will need
to implement additional policies or other actions to build upon the
progress made by existing policies and to continue reducing emissions
at a pace necessary to reach the state’s 2050 goals.

A least-cost energy system that meets New Jersey’s emissions

and clean energy targets looks quite different from today’s system,
including significantly higher levels of renewables deployment,
building electrification, and transportation electrification.

The Integrated Energy Plan revealed that a least-cost energy system
in New Jersey that meets the state’s 2050 goals is likely to consist
of a set of energy resources that are comprised of and operated
very differently than what is used today. In particular, the Least Cost
scenario includes electrification of 90% of thermal loads in buildings
(i.e., water heating, space heating) by 2050, as well as electrification
of the vast majority of vehicles. Electrification of these end-uses has
the effect of more than doubling demand for electricity compared

to 2020 levels, but at the same time reducing final energy demand
because heat pumps and electric motors are far more efficient than

Final Energy Demand Least Cost Scenario

OTHER

DIESEL

FINAL ENERGY DEMAND (TRILLIONS OF BTU)

GASOLINE

PIPELINE GAS

ELECTRICITY

00 }
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T T T T T 1
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natural gas-fired heating equipment and gasoline- or diesel-fueled
engines (Figure 11). In the Least Cost scenario, electricity demand in
winter months increases faster than electricity demand in summer
months, driven by electrified heating loads, and transitions New
Jersey’s grid from summer-peaking to winter-peaking.

To accommodate demand growth and shifting load profiles, the Least

Figure 12. To meet Cost scenario includes a significant growth in renewable electricity

growing electricity generation technologies. In-state renewables, including offshore wind,

demand, renewable utility-scale solar PV, and rooftop solar PV, dominate New Jersey’s

and storage capacity generation mix in 2050, complemented by the continued operation of

increase swiftly in the existing nuclear resources and high-quality, low-cost wind imported

near-term; some from other states within the PJM electricity market footprint (Figure

additional firm generation 12). The Least Cost scenario shows that existing gas capacity stays in

capacity will be needed operation, but operates much less often, and transitions from serving

in the 2040s. as a major supplier of electricity to New Jersey in 2020 to serving as
FIGURE 12. a “backup” resource for renewable energy by 2050. In the Least Cost
In-State Electricity Capacity, Least Cost Scenario scenario, after 2035 the state will need some additional dispatchable

capacity to ensure grid reliability, but can delay investment decisions
and technology choices for those resources for a decade or more
STORAGE and reevaluated as technology uncertainty resolves and actual load
growth patterns become clearer.

70

OF\';VS;HS RE 5. Both in-state investment and regional coordination are key to

lowering the costs of meeting New Jersey’s goals.

The Least Cost scenario includes imported, out-of-state renewable
energy to complement in-state resources that offer both relatively
low-cost energy as well as reliable service not dependent on
transmission from out-of-state. The Least Cost scenario finds that
some transmission investment (i.e., 2 GW of additional transmission
to supplement today’s 7 GW) is economically justifiable in order for
New Jersey to import some lower-cost resources, but that approxi-
mately 80% of electricity to serve New Jersey’s load in 2050 will be
FIRM CAPACITY generated within the state. The complementary dynamic between
in-state and out-of-state resources will allow New Jersey to meet its
goals in the most cost-effective manner while maintaining reliability
2020 2025 2030 2035 2040 2045 2050 and maximum investment benefits within the state.

IN-STATE ELECTRIC GENERATION CAPACITY (GW)

NUCLEAR
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SECTION 6

OVERARCHING
STRATEGIES
GUIDING

Thirty years ago, the technology landscape had just seen the arrival of the
World Wide Web and the first Nintendo gaming system, and the very first
of 24 satellites that would eventually comprise the network for a Global
Positioning System (GPS) was launched into orbit around the Earth. In
1989, no one could have accurately fathomed how acutely technological
advances would transform every essence of our society.

Although energy analyses, forecasting, and modeling are highly informa-
tive, it would be short-sighted and presumptive to pretend to have all the

answers today about what the state, the nation, and the world will be like
in 2050. But it would be equally presumptive, and irresponsible, to expect

that future technological advances will solve these problems later, or to
suggest that embarking on a clean energy future is too hard, too expen-
sive, or too uncertain.

New Jersey must implement today what it can, and innovate for tomorrow
New Jersey must reduce its greenhouse gas emissions immediately and
aggressively, implementing existing technologies, processes, and market
drivers to begin achieving its emissions-reductions goals. New Jersey
must continue to invest in low-carbon solutions to drive further advances
and efficiencies necessary to reach long-term mandates. And New Jer-

sey’s governmental agencies must work in lockstep with the utilities,
businesses, non-profits, communities, and educational institutions to drive
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innovation and support all New Jerseyans in participating in and benefitting
from the clean energy transition.

Importantly, New Jersey has a supportive global community; several other
states, as well as nations around the world, are also pursuing ambitious
clean energy agendas that will benefit and complement New Jersey’s
efforts.

What follows are the strategies, policy guides, and implementation details
laid out in this final 2019 EMP to achieve New Jersey’s decarbonization
and emission reduction goals. They have been refined and supported

by the many studies NJBPU and NJDEP are conducting, and will also

be reflected in the forthcoming GWRA Report. When possible, the goals,
objectives, and policies presented here are considered in a technological-
ly-neutral manner, in order to encourage market-driven (that is,
determined by or responsive to market forces) innovations that support
the overarching objectives of decarbonization and emissions reductions in
the most economically beneficial and cost effective way.
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The transportation sector should be almost entirely decar-
bonized by 2050, with an early focus on electrification of
light-duty (passenger) vehicles and short-range medium- and
heavy-duty vehicles, particularly in environmental justice com-
munities. Further, there should be a concerted effort to reduce
vehicle miles traveled and reduce port and airport emissions
through electrification or decarbonized fuels.

Fossil fuel-powered transportation is New Jersey’s leading cause of air
pollutants.” According to a 2016 American Lung Association report, “Clean
Air Future: Health and Climate Benefits of Zero Emission Vehicles,” pol-
lution from motor vehicles resulted in $4.6 billion in public health and cli-
mate costs to New Jersey residents in 2015. Accelerating the transition to
a zero-emission electric transportation sector is necessary to reduce these
costs and improve the health and quality of life for our residents, particu-
larly in communities that are disproportionately impacted by pollutants,
also known as environmental justice communities.

In New Jersey, the transportation sector accounts for 42% of the state’s
net greenhouse gas emissions, making transportation the largest of the
state’s sources of emissions at well above the national average (28%)."
Mobile sources are also the largest cause of ozone precursors in New
Jersey and are responsible for 71% of the state’s nitrogen oxides (NO )
emissions, as well as particulate matter. Ground level ozone, also called
smog, can cause permanent lung damage. Importantly, according to U.S.
EPA’s National Ambient Air Quality Standards (NAAQS), all 21 counties in
New Jersey are in moderate or marginal non-attainment of ground-level
ozone standards."

In order to address the serious climate and health-related impacts from

transportation emissions, the state must take concrete steps to start to
phase out motor gasoline and conventional diesel consumption as quickly

SECTION 6 | OVERARCHING STRATEGIES GUIDING THE ENERGY MASTER PLAN

59



2019 NEW JERSEY 2019 NEW JERSEY
ENERGY MASTER PLAN ENERGY MASTER PLAN
Pathway to 2050 Pathway to 2050

as possible. The state will accomplish these goals through electrifica-
tion and other decarbonization strategies in the transportation sector, by
reducing reliance on passenger vehicles—particularly single passenger—
and by increasing the use of mass transportation.

GOAL 11: DECARBONIZE THE TRANSPORTATION SECTOR

111  Support the deployment of 330,000 light-duty electric vehicles
on the road by 2025, per the State Zero-Emission Vehicle Pro-
grams Memorandum of Understanding

1.1.2  Deploy electric vehicle charging infrastructure throughout the
state

1.1.2  Encourage electric vehicle adoption through the purchase of
electric vehicles and incentives for charging station installation
in certain locations

1.1.4  Increase consumer and fleet owner awareness and acceptance
of electric vehicles

1.1.5 Roll over the state’s light-duty fleet to electric vehicles

1.1.6  Continue to improve NJ TRANSIT’s environmental performance

1.1.7  Increase clean transportation options in low- and moderate-
income and environmental justice communities

1.1.2  Partner with industry to develop incentives to electrify the medium-

and-heavy-duty vehicle fleet with battery or fuel cell technology
and to support R&D that will enable such electrification

1.1.9  Explore policies that can accelerate adoption of alternative
fuels in the transportation sector

To reach New Jersey’s mandated goal of 80% emission reductions by
2050 relative to 2006 levels (80x50), New Jersey will decarbonize

most of its transportation sector, primarily through electrification. Battery
electric vehicles are the most common electric vehicles (EVs) today, but
the technology for fuel cells, which use hydrogen to produce electricity
instead of a battery, is also gaining traction in the U.S. marketplace, with
particular applicability in the non-road sector. As discussed earlier in Sec-
tion 4: 100% Clean Energy by 2050, electrifying the transportation sector
will have several major benefits:

« Electrified transportation is considerably more efficient than
conventional transportation, particularly if properly planned with
managed charging through an Integrated Distribution Plan (see
Goal 5:141). Light-duty (passenger car) EVs are three to five times
more efficient per mile traveled than their gas-fueled counterparts.
Transitioning from conventional to battery or fuel cell (hydrogen) EVs
will reduce New Jersey’s overall energy consumption.
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Transportation and the Integrated Energy Plan

Integrated Energy Plan Approach

The Integrated Energy Plan focused on estimating the cross-sector impacts of vehicle electrifica-
tion in the context of meeting New Jersey’s 2050 targets. In the Least Cost scenario, the Integrated
Energy Plan assumed rapid electric vehicle (EV) adoption, with all new light-duty vehicle (i.e., pas-
senger cars) sales comprised of EVs by 2035. Given an assumed 15-year vehicle life, this leads to

a fully electric fleet in 2050. Medium- and heavy-duty vehicles are also largely electrified by 2050,
though not fully. The Integrated Energy Plan did not directly model the impacts of reduced vehicle
miles traveled (VMT), but still illustrates the importance of reduced VMT as an important cost savings
opportunity for New Jersey’s overall decarbonization strategy.

Integrated Energy Plan Findings

« Vehicle electrification reduces the cost of meeting New Jersey’s 2050 targets. Failing to
electrify the vehicle fleet increases the cost of decarbonization from 2035 to 2050 by an aver-
age of $1.6 billion per year.

« Vehicle electrification reduces total final energy demand. EVs are more efficient than gaso-
line-powered vehicles in terms of energy used per mile traveled, and allow New Jersey’s final
energy demand to decrease in the Least Cost scenario, even as electricity load increases.

« Vehicle electrification increases flexibility in meeting 2050 targets. Continuing a depen-
dence on liquid fuels in vehicles would hamper flexibility to further reduce carbon emissions
cost-effectively, should the state seek to reduce emissions beyond initial targets, or to adapt if
other sectors are unable to decarbonize as modeled in the Integrated Energy Plan.

« Cost impacts are sensitive to uncertain future prices. The relative cost of electric and internal
combustion vehicles greatly influences the total cost of decarbonization. The Integrated Energy
Plan assumes relatively conservative price decreases for EVs, but a sensitivity analysis reveals
that if recent EV technology advances and cost declines continue, the Least Cost decarboniza-
tion pathway would be less expensive than the business-as-usual Reference 1 scenario.

» Reducing VMT can compound savings of electrification. Transportation sector costs comprise
a large portion of total energy system costs in New Jersey, whether or not the state’s vehicle
fleet electrifies. Strategies to reduce VMTs would lower the overall costs of the state’s energy
system and provide more flexibility to meet New Jersey’s 2050 targets.

« Vehicle electrification benefits environmental justice communities. By transitioning to EVs,
New Jersey would take a transformative step toward elimination of the dominant source of
local air pollution, including black carbon, providing large, direct health savings, with outsize
benefits to environmental justice communities currently burdened by poor air quality.
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Electrification of
the transportation
sector is one of the
most cost effective
ways of meeting

New Jersey’s
80x50 carbon
emissions
reduction target.

« Electrified transportation is less polluting than conventional
transportation. As discussed above, electrified transportation pro-
duces fewer greenhouse gas emissions or other air pollutant emis-
sions, including carbon monoxide, nitrogen oxides, particulate matter,
black carbon, and hydrocarbons, than are released at the tailpipe of
gasoline and diesel-fueled vehicles. Because New Jersey’s elec-
tricity generation sector heavily relies on nuclear energy and will
increasingly utilize renewable energy, electrifying transportation will
provide net emission and air pollution benefits.

« Electrified transportation can provide grid benefits such as
better utilizing the distribution grid, shaving peak load, and
providing power back to the grid. With managed charging, battery
EVs can charge when there is excess capacity or reduced demand,
better utilizing the distribution grid during off-peak times. Further,
as Vehicle-To-Grid technology matures, electrified vehicles on the
grid can provide mobile battery storage and load balancing power,
which will further reduce or shift energy demand to avoid increased
capacity costs.

Electrification of the transportation sector is one of the most cost effective
ways of meeting New Jersey’s 80x50 carbon emissions reduction target.
According to the Integrated Energy Plan modeling, significantly electrify-
ing the transportation sector results in billions of dollars in savings when
compared to a scenario in which transportation electrification was greatly
reduced. While there is a short-term increase in costs as the state rolls
out new electric cars and associated infrastructure, those costs are more
than recouped later, and the initial stages of the effort yield many econo-
my-wide financial benefits, all of which point to building a thriving innova-
tion-based economy in the state, including:

« Creating jobs in construction, the trades, planning, and engineering to
provide, wire, and install EV infrastructure and to modernize, upgrade,
and maintain the distribution grid and all its connected components;

« Reducing medical visits and time off from work or school due to few-
er pulmonary and respiratory illnesses associated with pollution;

« Protecting consumers from wide swings in the cost of gasoline and
diesel; and

- Potentially reducing the overall cost of electricity for all customers
through more efficient utilization of the grid and by using EVs as
“virtual power plants” that can offset the need for other electric grid
investments.
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Detailed modeling for the Integrated Energy Plan suggests that to reduce
greenhouse gas emissions in accordance with the Global Warming Re-
sponse Act at the least cost, all new passenger vehicle sales should be
electric by 2035, and 75% of medium-duty vehicles and 50% of heavy-duty
vehicles should be electrified by 2050. Such modeling does not take into
account possible future market transformations, such as the proliferation of
hydrogen fuel cell or other alternative fuels, which may be impactful, par-
ticularly for medium- and heavy-duty vehicles and off-road mobile sources.
The state should encourage aggressively pursuing today’s available de-
carbonization technologies, including battery electric, hybrid, and fuel cell.

As an additional interim goal, the state—largely through its bi-state part-
nership at the Port Authority of New York New Jersey (Port Authority)—
should also encourage the transition to plug-in hybrid heavy-duty vehicles,
since the technology to electrify these larger vehicles is less commercially
mature than it is for light-duty vehicles. The state may also explore policies
that encourage cleaner liquid fuels for heavy-duty and specialized equip-
ment for which commercially available, proven electric models do not yet
exist, such as renewable diesel and sustainable aviation fuel.”

In 2011, only 338 EVs were registered in New Jersey, and 88% of them
were plug-in hybrids; in June 2019, the total number had increased to
over 26,000. Battery electric (non-hybrid) cars now make up more than
50% of the state’s titled EVs, representing massive growth against hybrid
sales. However, while New Jersey has realized a nearly 7,600% increase
in adoption over the last decade, battery EVs still make up a very small
share of the state’s total vehicle registrations, only 0.3% of the 6.8 million
total vehicles registered as of 2018.*

An analysis by Bloomberg New Energy Finance suggests that, without
proactive government efforts to drive EV adoption, battery EV purchases
will continue their slow but steady growth in the near term, increasing
from less than 0.5% of all U.S. car sales in 2015 to about 3.5% by 2021.*
Bloomberg predicts that as EVs become cost competitive with gasoline
vehicles in total cost of ownership without government subsidies — like-
ly between 2025 and 2030 — EV sales will start gaining greater market
share, reaching nearly 60% of total U.S. new car sales by 2040.

Based on this research, New Jersey is unlikely to meet the Integrated En-
ergy Plan modeling assumption that 100% of all new car sales be electric
by 2035 without additional incentives, particularly in the near-term, to

Learn more about sustainable aviation fuel at: https://aviationbenefits.org/media/166152/beginners-guide-to-saf_web.pdf.
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drive consumer adoption of EVs. The state is pursuing “cash-on-the-hood”
incentives to purchasers of EVs. Such incentives bring the cost of EVs in
line with the costs of a petroleum-fueled vehicle — particularly after the
lower operations and maintenance, fuel, and other costs of owning an EV
are taken into consideration. In order to ensure that all residents bene-

fit from the transition to EVs — regardless of income — many states have
adopted a tiered incentive system that provides larger incentives for low-
and moderate-income families. Many also provide a proportional incentive
for used EVs, which likewise brings the cost of EV ownership within reach
of more New Jersey residents. The state should consider establishing
similar mechanisms, which are likely critical to meeting the state’s targets,
along with significantly expanded access to EV infrastructure and rate
reform, both of which are discussed below.

Goal 1141: Support the deployment of 330,000 light-duty
electric vehicles on the road by 2025, per the State Zero-
Emission Vehicle Programs Memorandum of Understanding.

Governor Murphy signed the State Zero-Emission Vehicle Programs
Memorandum of Understanding (ZEV MOU) in 2018.¢ As part of the Multi-
State ZEV Task Force, which includes nine states in the Northeast, the
Mid-Atlantic, and the West Coast, New Jersey is supporting deployment of
330,000 zero emission vehicles in the state by 2025; the collective target
for all ZEV Task Force states is 3.3 million by 2025. The ZEV MOU defines
ZEVs to include battery-electric vehicles, plug-in hybrid electric vehicles,
and hydrogen fuel cell electric vehicles. The task force will collaborate
on infrastructure development, incentivizing EV adoptions, transitioning
municipal fleets, and dealership and consumer education and outreach.

Previously, New Jersey enacted the Clean Car Program in 2004, which
adopted California’s Zero-Emission Vehicle Program and applies to ve-
hicles from Model Year 2009 and newer.X Due to program design that
allowed car manufacturers to sell New Jersey’s allotment of clean cars to
California, the Clean Car Program was largely symbolic until 2017. Today,
New Jersey is one of ten states in the U.S. mandating that an increasing
percentage of zero-emission or plug-in hybrid vehicles be produced and
delivered for sale in New Jersey.

Goal 11.2: Deploy electric vehicle charging infrastructure
throughout the state.
In order to meet New Jersey’s ambitious goal to put 330,000 ZEVs on the

road by 2025, the state needs to create a comprehensive “EV Ecosystem”
that provides consumers with easy access to charging infrastructure for
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EVs, as well as e-scooters and e-bikes, where they live, work, and recre-
ate, in partnership with New Jersey’s employers, property owners, electric
public utilities, consumers, and investors. New Jersey must establish the
entire state as “range safe” by substantially increasing publicly accessible
electric charging infrastructure. That means a rapid expansion of the num-
ber of locations to charge vehicles, as well as the quality of the charging
experience. The state must also install considerably more Direct Current
Fast Chargers rated at 150 kW or above; $3.2 million of Volkswagen set-
tlement funding has thus far been dedicated to support such efforts.

Among the largest barriers to mass adoption of passenger EVs are range
anxiety, the high upfront capital costs of EVs compared to their gas-pow-
ered counterparts, limited model choices, outdated electricity rate struc-
tures, and the lack of consumer and dealer awareness. The EV industry to
date has largely been described as a classic chicken-and-egg problem. The
private sector has not made a business case to install charging infrastruc-
ture without a critical mass of EVs on the road, and consumers struggle to
rationalize the purchase of a more expensive vehicle that has limited range.

As of 2018, New Jersey ranked 45th in the nation in electric charging
stations per registered vehicle.X¥ New Jersey had 275 publicly-accessible
fast charging ports at 80 locations and 647 Level 2 ports at 293 locations
as of December 2019.%

Ensuring the job, health, and economic benefits of such a rapid expansion
of infrastructure requires a collaboration between the state’s four main
electric public utilities, colleges, universities and technical educational insti-
tutions, private EV charger installers, and private property owners embrac-
ing the economic benefits of hosting EV infrastructure on their properties.

To keep these efforts affordable, the state should enact policies that:

1. attract private capital into the EV infrastructure sector and substitute
shareholder dollars for ratepayer capital wherever possible;

2. minimize the risk of ratepayers paying for stranded EV infrastructure
investments, such as the risk that charging station infrastructure
becomes technologically obsolete or is simply never utilized at
a high level, through strategic mapping and encouraging private
investment; and

3. design EV infrastructure policies that are fair to both EV-driving rate-
payers and non-EV driving ratepayers, to ensure the benefits of EVs
are shared by all ratepayers.
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In implementing these policies, New Jersey should adopt a “shared re-
sponsibility” model for EV infrastructure that promotes appropriate roles
for both the utility and for private investors.

To support its electrification efforts, New Jersey will need to revamp elec-
tricity rate structures to better support charging in the places where our
residents live and work. For example, the demand charge rate structure
used by most of New Jersey’s utilities can make it prohibitively expensive
to install high capacity charging stations, particularly in multi-family dwell-
ings or at small-to-medium size commercial businesses. Possible solutions
include either eliminating demand charges for EV chargers or providing

a “demand charge holiday” for electric customers installing new high-ca-
pacity charging stations that are made available to the public.

New Jersey is committed to leveraging a combination of funds from the
Volkswagen Settlement Fund, the NJ Clean Energy Program, utility pro-
grams, public-private partnerships, and other sources of funding to build
out initial charging infrastructure. The Murphy administration in June 2019
announced the New Jersey Partnership to Plug-In, a statewide partner-
ship, co-led by NJDEP, NJBPU, and NJEDA, to build out the necessary
infrastructure to support EV ownership to improve air quality and reduce
greenhouse gas emissions. NJDEP has thus far earmarked $27.5 million
from the Volkswagen Environmental Mitigation Trust for charging infra-
structure technology via the “It Pay$ to Plug-In” program, as well as for
electric heavy-duty garbage trucks, school buses, port-related vehicles,
and electric transit buses for use in the City of Camden.

NJDEP is also mindful of the developments in fuel cell technology and
hydrogen fueling infrastructure and is particularly interested in the
potential for hydrogen to be produced using sustainable, less resource
intensive methods.

Additional agencies, including NJDCA, NJMVC, and NJDOT, will further
support the Partnership to Plug-In. As an example, NJDCA will:

(1) produce model municipal zoning ordinances to (a) require EV
charging infrastructure in new or redeveloped parking areas for resi-
dential and non-residential development (including allowing EV parking
to count toward minimum parking requirements); (b) permit EV charging
infrastructure as an accessory use in select or all zoning districts; and
(c) restrict the use of those designated parking spaces for EVs only;

(2) encourage municipalities to update zoning ordinances, Master
Plans, and Redevelopment Plans to include EV charging infrastructure,
and to apply for state grants to install EV charging infrastructure in
public parking lots and parking garages;
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(3) draft model permitting guidelines for municipalities regarding when
construction permits and inspections are required and regarding ways
to expedite the permitting process; and

(4) update building codes as permitted to encourage or require appro-
priately sized electric conduits and wiring (i.e., EV readiness) for EV
charging infrastructure in new construction, major renovations and—to
support the adoption of EVs among residents of apartments, town-
houses, and condominiums—when electric infrastructure upgrades
occur in multi-unit dwellings.

NJDEP will support NJDCA by developing a set of best practices for local
approval of EV charging stations with the goal of streamlining and stan-
dardizing the process. NJDEP will also partner with NJDCA to provide an
outreach and education campaign to planners and local government to
provide updated information regarding EV-ready zoning and code chang-
es as well as steps that can be taken to encourage EV-ready infrastruc-
ture. The state will explore steps to incentivize New Jersey municipalities
to expedite the approval process for EV charging stations. It will also work
with private EV charging infrastructure providers to make the charging
technology and payment platforms of the various companies active in the
state inter-operable.

NJDOT will promote the use of the LOGOS program (the blue signs near
highway exits) for the use of the EV charging signage, and NJMVC will
develop a methodology to distinguish EVs from non-EVs during the vehicle
registration process. The state will also explore ways to work collabora-
tively with local governments to achieve synergies between energy and
transportation planning and land use/housing planning that will enable
multi-modal transportation and EV-ready infrastructure.

Finally, NJEDA, through the Partnership to Plug-In, will introduce approach-
es to establishing public-private partnerships with transportation network
companies, investors, and other appropriate parties to establish electric
charging infrastructure. As NJDEP undertakes the strategic mapping and
establishes criteria for funding publicly accessible charging, consideration
will be given to the distance between existing and planned public charging
stations, average employee commutes to workplaces, the need to equip
multi-unit dwellings and workplaces, accessibility to interstate and state
highways, travel patterns, and roads leading to tourism destinations.

In order to ensure that the required grid improvements to support the

accelerated deployment of electric vehicles can be implemented cost
effectively, NJBPU must work with the state’s electric public utilities to
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implement innovative EV-specific rates that encourage charging at times
of the day that minimize the stress on the grid, as well as to modify the
utilities’ demand charges for EVs to avoid significantly impacting commer-
cial and industrial electricity bills. In addition, NJBPU should work with
both the utilities and operators of electric vehicles (with school bus opera-
tors being a prime candidate) to pilot the Vehicle-to-Grid technologies that
hold promise as a source of grid services that can help make the total net
cost of EV ownership more economical.

In keeping with New Jersey’s commitment to the State Zero-Emission
Vehicle Programs MOU, the Partnership to Plug-In will collaborate with
utilities, industry, public and private fleets, non-profit and community orga-
nizations, investors, and other energy providers to establish an implemen-
tation roadmap for the strategic mapping underway by NJDEP to install
charging infrastructure in strategic and critical locations. This will include
assessing the distribution of Level 2 and DC Fast Charging stations and
identifying a clear role for regulated utilities and the private sector in
building out the infrastructure. As discussed above, this shared respon-
sibility model ensures that utility providers and other stakeholders can
offer a significant opportunity for widespread charging deployment across
multiple transportation modes and sectors (i.e., residential, multifamily,
workplace, fleets, and public DC fast charging), using both rate-based and
non-rate-based solutions, and resulting in diminished consumer “range
anxiety” and increased EV adoption rates.

The state can further encourage adoption of these technologies by asking
both regional Metropolitan Planning organizations and Transportation
Management Associations to incorporate alternative fuel and EV charging
planning activities into their short-term work programs and long-term
plans. In planning for EV infrastructure, the Partnership to Plug-In should
consider the integration of Mobility on Demand services, which have the
potential to decrease personal vehicle ownership and increase the use

of shared EVs. Finally, as charging infrastructure becomes more built out,
NJBPU must use its regulatory authority to ensure that EV drivers are pay-
ing just and reasonable rates for charging services. In doing so, NJBPU
should work to ensure that infrastructure is accessible to all ratepayers
and that non-ratepayer dollars are utilized whenever possible. The state
will lead by example by installing EV chargers at state parking lots and
garages, state parks, and other locations under its jurisdiction.
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Goal 11.3: Encourage electric vehicle adoption through the
purchase of electric vehicles and incentives for charging
station installation in certain locations.

In an effort to bolster EV adoption and market maturation, New Jersey
supports reducing the upfront cost of EVs through incentives for charging
station installation and EV purchases and leases. NJBPU’s Clean Fleet EV
Incentive Program helps local governments throughout New Jersey in their
efforts to electrify transportation. This program provides grants to local gov-
ernment authorities for the purchase of up to two electric vehicles and one
Level 2 charging station for their fleets. Priority will be given to low- and
moderate-income communities and to those local governments purchasing
their first EVs and committing to public access at their charging stations.

As noted above, through the Partnership to Plug-In, NJDEP will continue
the It Pay$ to Plug-In program to subsidize the cost of installing electric
charging infrastructure, and NJBPU will develop incentives for the pur-
chase and lease of EVs. While strategically mapping preferred locations
for charging stations, the Partnership will also establish carve-outs for
incentives for charging stations and EV purchases and leases in low- and
moderate-income and environmental justice communities to prioritize
improved affordability and air pollution reduction in underserved com-
munities. The New Jersey Department of the Treasury (Treasury) will also
continue the sales tax exemption program for new and used battery elec-
tric vehicles (non-hybrid) and will consider extending the sales tax exemp-
tion to new and used plug-in hybrid models in an amount commensurate
with battery range. Additionally, the state can work to identify private
fleets of vehicles that may be able to utilize incentives to turn over sales
and delivery fleets more quickly. Getting many more EVs on the road and
normalizing their usage will help to spur further adoption.

Importantly, NJMVC will establish a mechanism to distinguish EVs from
conventional vehicles during registration. This will aid in tracking EV
metrics, provide data in assessing the most strategic places to establish
publicly accessible charging infrastructure, and provide an additional lay-
er of data for electric public utilities to analyze where grid upgrades are
necessary to support increased electricity demand.

Goal 11.4: Increase consumer and fleet owner awareness
and acceptance of electric vehicles.

In addition to NJDEP’s continued regional and statewide education through
outreach campaigns such as “Drive Change. Drive Electric” and Drive Green
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New Jersey,? NJDEP will expand opportunities to inform consumers and
car dealers about the benefits of driving EVs, including information on cost
comparisons with conventional vehicles, information and guidance regard-
ing state and federal financial incentives, and support for experiential test
drives, commonly referred to as “Ride and Drive” events. NJDEP will contin-
ue to collaborate on PlugStar, a new dealer certification program, conduct
between five and ten Ride and Drives per year, improve content on its Drive
Green New Jersey website, and continue its partnership with state and re-
gional car dealer associations to explore successful sales techniques.

Goal 11.5: Roll over the state’s light-duty fleet to
electric vehicles.

In mid-2019, the New Jersey Department of the Treasury awarded a new
contract for passenger vehicles that included battery electric, plug-in hybrid,
and hybrid vehicles. This, combined with the August 2018 award of a con-
tract which includes a hybrid minivan offering, will enable state and local
government agencies to purchase light-duty EVs. The state will transition its
light-duty fleet to electric as vehicles reach the end of their useful lives, with
the transition to hybrid, plug-in hybrid, and full EVs beginning in the fiscal
year following the award of a state contract for EV charging infrastructure. In
moving toward these goals, Treasury should apply a “best available tech-
nology” approach keeping in mind the use cases, duty cycles, mileage de-
mands, and technology availability for each particular application. Wherever
otherwise appropriate, new purchases of state vehicles should be fully elec-
tric. Treasury will work with the state agencies to inventory the current state
fleet and develop a fleet transition plan to begin and complete the transition,
including the purchasing of EVs and the installation of charging infrastruc-
ture. The inventory and fleet transition plan may include data such as total
mileage per vehicle, average daily mileage per vehicle, vehicle function, and
assessment of daily charging requirements to meet operational demands.

In addition to purchasing EVs for the state fleet, the state should conduct
an assessment of on-site charging infrastructure needs. Adding EVs to the
state fleet will also require additional staff expertise in order to maintain
those vehicles and related equipment.

Goal 11.6: Continue to improve NJ TRANSIT’s
environmental performance.

Buses, trains, and vans can move more passengers using less fuel, there-
fore generating fewer emissions and criteria air pollutants than private

2 Drive Change. Drive Electric: https:/driveelectricus.com/about-us/ and Drive Green New Jersey: https://www.drivegreen.nj.gov.
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vehicles use; in technical terms, on average NJ TRANSIT bus operations
emit 52% fewer emissions per passenger-mile than single occupied ve-
hicles. As the nation’s largest statewide transportation system providing
more than 944,000 weekday trips, NJ TRANSIT plays an important role in
achieving critical state goals, including reducing miles traveled in private
vehicles and facilitating compact development patterns. NJ TRANSIT’s
role in reducing emissions, air pollutants, and energy consumption can be
even more significant and can lead to greater benefits as the number of
riders increase.

A critical determinant of NJ TRANSIT’s net impact on greenhouse gas
emissions and air pollutants is the passenger load on individual transit
services. Ridership on vehicles must be high enough that more emissions
are displaced from private travel than are emitted from a transit vehicle.
NJ TRANSIT estimates that its ridership benefits result in a total reduction
of more than one billion vehicle miles traveled per year, and the land-
use benefits of transit-oriented smart growth result in a further reduction
of more than 16 billion vehicle miles traveled annually. Relevant state
agencies will work with NJ TRANSIT to ensure that transportation service
is provided in a manner that maximizes ridership and if needed, redesign
service lines to match shifts in population, demographics, and jobs.

Clean vehicle technology, such as electric, hydrogen, or renewable natu-
ral gas, all have the potential to further improve net greenhouse gas and
air pollutant impacts. As part of an overarching clean fuel strategy, the
state should explore introducing the idea of fuel flexibility to achieve an
affordable and scalable pathway to decarbonization.

While there are significant aggregate benefits of mass transit, diesel vehi-
cles such as buses that travel in urban and densely populated areas can
expose people to pollutants associated with the combustion of diesel fuel.
NJ TRANSIT continues to seek opportunities to decrease its impacts on
local air pollution as much as possible. Over the last 25 years, the agency
has reduced its bus fleet NO_emissions by 79% by replacing older vehi-
cles with newer, cleaner technologies during vehicle replacement. Over
the same time period, fleet particulate matter emissions, including black
carbon, were reduced 98%.

NJ TRANSIT will continue to pursue pollutant-reduction strategies prioritiz-
ing electrifying buses while pursuing other carbon neutral strategies. Elec-
tric bus and alternative fuel technologies are maturing and the agency

is in the process of assessing how to incorporate electric and alternative
fuel buses into its operations and budgeting, including establishing when
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and where buses should recharge within routes and performing a budget-
ary analysis for electric bus and charging infrastructure purchasing and
installation. NJ TRANSIT has undertaken a process to develop a strategy
to begin transitioning their bus fleet to electric power, with a focus on pro-
curement, infrastructure, workforce training, and maintenance. The agency
is also in the process of developing a broader strategic plan, expected to
be completed by the first quarter of 2020, which will inform procurement
and investment planning to decarbonize the fleet.

NJ TRANSIT is receiving funding for the purchase and deployment of eight
electric buses in Camden and for facility upgrades at its Camden bus
garage, in an electric bus early deployment program using Volkswagen
Settlement Funds as well as additional federal funds. The agency is con-
tinuing to pursue competitive federal grant opportunities to acquire more
electric buses and infrastructure. Further, it is prioritizing additional electric
bus early deployment programs in other urban and environmental justice
communities in order to reduce local air pollutants in those communities
while it incorporates electric buses into fleet operations and management.

NJ TRANSIT is continuing to monitor the rapid improvements in electric
bus technology, establishing long-term plans to continually adopt new
electric buses as older buses retire, and continuing to replace old die-
sel-engine buses with cleaner diesel engines while other decarbonized
technologies mature. Currently, NJ TRANSIT owns and maintains over
3,000 buses; 147 are fueled with compressed natural gas (CNG), 37 are
diesel hybrids, and the balance are diesel vehicles. NJ TRANSIT buses
are typically procured with both state and federal funds and purchased
over rolling six-year procurements. Federally procured buses are required
to remain in service for 12 years. Through its forthcoming strategic plan
and electric bus early deployment program, NJ TRANSIT will determine
how to integrate electric bus and charging infrastructure purchases into its
procurement cycle.

NJ TRANSIT has also steadily taken steps to reduce emissions in its loco-
motive fleets by ensuring they meet or exceed all EPA emissions regula-
tions. The agency has implemented operational procedures to put diesel
powered trains on wayside electric power when possible, and to install
engine start-stop systems to reduce idling. In the past eight years, it also
purchased 35 ALP-45A Dual Power Locomotives, which can switch from
diesel power to electric power whenever catenary (overhead, wire-based)
power is available, and which emit fewer emissions. NJ TRANSIT is in the
process of purchasing 17 additional ALP-45A Dual Power Locomotives to
replace older GP-40 type locomotives, which will continue to modernize
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locomotives in the fleet with a vehicle that improves both the versatility
and the reliability of the rail fleet while further reducing the locomotives’
emissions when operating in diesel mode by meeting EPA Tier IV emission
regulations. Each GP40 locomotive replaced reduces NO, emissions by
nearly 47 tons annually. NJ TRANSIT will work to electrify its rail opera-
tions where feasible as well as investigate if new battery technologies for
rail vehicles can be introduced on shorter-haul lines.

Goal 11.7: Increase clean transportation options in low- and
moderate-income and environmental justice communities.

The state must make significant concerted efforts to prioritize providing
clean energy and clean air to low- and moderate-income and environ-
mental justice communities through a suite of clean transportation options.
To accelerate the adoption of clean cars in densely populated or over-bur-
dened communities, the state can establish incentives to help residents

of low- and moderate-income and environmental justice communities
purchase pre-owned EVs as well as offering upfront incentives to reduce
monthly lease payments for the purchase of EVs. Targeted incentives will
also facilitate electric charging infrastructure installation through pub-
lic-private partnerships with property or parking lot owners and/or through
electric public utility company filings.

Clean transportation options should also include providing safe
multi-modal roadways that encourage use by pedestrians and bicyclists.
NJDOT should prioritize multi-modal accommodations in projects located
in low- and moderate-income and environmental justice communities, and
should explore ways to provide additional incentives and assistance to
these communities in its grant programs. Further, New Jersey must ensure
that low- and moderate-income and environmental justice communities
have equitable access to clean transportation by promoting options such
as electric taxis, electric ride sharing, first mile/last mile e-rides, scooter
sharing, bike sharing, and community charging hubs. In furtherance of that
goal, NJDEP and NJBPU will seek to utilize grants to fund innovative elec-
tric ride sharing/hailing and community charging hub pilot projects. Such
opportunities will be further explored in “Strategy 6: Support Community
Energy Planning.”

Finally, NJDEP will continue to prioritize funding for projects that reduce

transportation emissions in low- and moderate-income and environmental
justice communities.
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Goal 141.8: Partner with industry to develop incentives to
electrify the medium- and heavy-duty vehicle fleet with
battery or fuel cell technology, and to support R&D that will
enable such electrification.

While much media attention is spent on the growing EV market for pas-
senger vehicles, diesel-fueled medium and heavy-duty vehicles, such as
trucks and buses, add significantly to local air pollution; electrifying these
larger vehicles will be critical for meeting New Jersey’s emissions goals
and reducing air pollution, especially in urban areas, ports, and airports.
Medium- and heavy-duty vehicle battery technology is in a more nascent
stage of market development than passenger vehicle battery technology
for several technical, economic, and infrastructural reasons. Chief among
these issues is that batteries are most efficient for physically lighter loads;
heavy trucks carrying heavy cargo cannot travel far on a single charge.
Further, EV infrastructure isn’t yet widely available to the public, and not
all trucks can return to their bases each night to charge. However, several
vehicle manufacturers and commercial companies are rolling out or pilot-
ing new technologies for applications in which EVs make sense, such as
school buses and refuse trucks that can return to charge after their runs or
medium-duty urban delivery services.

State agencies will work with industry leaders and manufacturers to es-
tablish which kinds of vehicles (e.g., buses, refuse trucks, delivery trucks,
drayage trucks, jitneys, etc.) should be incentivized as “first adopters” to
further drive development and enable the technologies and efficiencies
established in the early generations of vehicles to inform future vehicle
manufacturing. NJEDA is finalizing a Request for Information aimed at
commercial fleet owners, supply chain companies, and other related
parties (e.g., truck leasing/financing), and will offer electric truck purchase
incentives beginning in the second half of 2020.

When this nascent market is more fully developed, the state will establish
transition goals to EVs for the medium- and heavy-duty fleet. Further, the
state will work with local industry to create incentives to encourage EV
adoption for local delivery to reduce the emissions around warehouses and
ports (see Goal 1.3). The strategy adopted should take account of opportu-
nities that may exist for New Jersey to participate in the development of the
supply chain for these vehicles by bringing relevant assembly and manu-
facturing jobs to the state. Finally, the state will also work with school dis-
trict-owned and commercially-owned school bus fleet operators to incentiv-
ize and encourage EV adoption as a means to upgrade fleets and reduce
operating costs. Those may include, as an example, incentives for Boards
of Education that prioritize contracting with bus companies that utilize EVs.
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New Jersey should also consider truck and bus rebate or grant programs
to reduce the incremental up-front cost of purchasing EVs over their con-
ventional counterparts, or explore a state-wide procurement mechanism
wherein the batteries in medium- and heavy-duty EVs are leased, thereby
reducing the up-front cost of one comparable to a new diesel vehicle, and
allowing the reduced operating costs (e.g., for fuel and maintenance) to
cover the battery lease payments over time. In addition, agencies such as
NJEDA should work with private lenders and trucking industry participants
to develop longer term loan products that can enable the lower projected
operating costs for EV trucks and buses to more effectively provide for
the payback of the high upfront investment in electric versions of vehicles.
The state could also help facilitate financing for bulk purchases to drive
down capital procurement costs. New Jersey will work with transportation
network companies, as discussed earlier, to advance the deployment of
public charging infrastructure along busy transportation corridors and
within urban areas and to ensure private sector support for an electric
fleet transition.

Municipal and statewide fleets transitioning heavy-duty vehicles to elec-
tric may require county or shared service investments to facilitate central-
ized charging or procurement of hydrogen and to make the vehicles more
cost effective to local municipalities.

Finally, fuel cell technology powered by hydrogen produced from re-
newable energy may play a larger role in commercializing zero emission
trucks and displacing highly-polluting diesel engines, particularly in sec-
tors that are difficult to electrify using battery technology, such as long-
range trucking. Given the potential for fuel cell technology as a zero-emit-
ting source of energy for both mobile and non-mobile (e.g., DER, storage)
purposes, and the potential for New Jersey to generate vast amounts

of offshore wind energy, New Jersey should evaluate opportunities to
promote fuel cell vehicle fleets and work with the Port Authority to resolve
concerns related to this technology; at this time, Port Authority does not
allow hydrogen fuel cell vehicles to traverse its bridges and tunnels.

Goal 11.9: Explore policies that can accelerate adoption of
alternative fuels in the transportation sector.

Port Authority recently implemented a broad technical support services
agreement with the U.S. National Renewable Energy Laboratory (NREL)
to support Port Authority’s efforts such as evaluating the solar potential
of additional Port Authority sites and evaluating the use of cleaner liquid
fuels, such as Sustainable Aviation Fuel and renewable diesel. To further
support advancing the potential supply and utilization of cleaner liquid

SECTION 6 | OVERARCHING STRATEGIES GUIDING THE ENERGY MASTER PLAN




2019 NEW JERSEY
ENERGY MASTER PLAN
Pathway to 2050

2019 NEW JERSEY
ENERGY MASTER PLAN
Pathway to 2050

The state should
continue working
with the
Transportation and
Climate Initiative

(TCI) to evaluate
the feasibility of a
regional low carbon
transportation
policy for fuels.

fuel within Port Authority’s fleet and at its facilities, in the second quarter
of 2019, the agency signed a cooperation agreement with Neste, the larg-
est biofuel producer in the world.

While Port Authority is aggressively reducing its greenhouse gas emis-
sions, its business lines such as aviation, trucking, and shipping are
decarbonizing much more slowly than the overall New Jersey economy.
The power sector and light-duty transportation sectors are natural areas
of focus for near-term state-wide decarbonization efforts, but to accelerate
the process of reducing emissions from aviation, shipping, and heavy-duty
transportation, the state should explore additional measures.

The state should continue working with the Transportation and Climate
Initiative (TCI) to evaluate the feasibility of a regional low carbon transpor-
tation policy for fuels. After several stakeholder sessions, TCl released a
draft framework for public input in October 2019 for a potential low carbon
transportation policy. This was followed by the release of a draft Memo-
randum of Understanding and associated projections of economic, envi-
ronmental, and health benefits on December 17, 2019. NJDOT and NJDEP
will continue to actively engage in these discussions, consistent with direc-
tion from the Governor’s Office.

In addition, NJDOT is currently exploring several options to make its fleet
cleaner. NJDOT, along with NJDEP, currently has a Congestion Mitigation

FIGURE 13.

GOAL 1.2: IMPROVE CONNECTIONS BETWEEN PEOPLE,
JOBS, AND SERVICES

Identify opportunities to strengthen connections between peo-
ple, jobs, and services

Energize the implementation of the Transit Village Initiative and
transit-oriented development

Relieve congestion and idling throughout New Jersey

Establish a sustainable funding source for maintaining the trans-
portation system

The efficiency and fuel type of vehicles are key variables affecting the
amount of energy consumed and emissions produced by the transporta-
tion sector, but the overall amount of vehicle travel cannot be overlooked.
While it is well understood that there are negative system-level impacts
of increased vehicle travel, particularly when the vehicles have internal
combustion engines, state interventions are only effective when they are
grounded in actions that agencies control, and when they support house-
hold and business needs for safe, efficient, and cost-effective travel.
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The primary metric to assess vehicle travel is to measure vehicle miles
traveled (VMT), where one vehicle traveling one mile equals one VMT. In
New Jersey, the number of VMT has increased in recent decades. In 1984,
the earliest year in which we have data, annual VMT in New Jersey was
roughly 52.2 billion. VMT temporarily peaked in 2007 at 76 billion miles
traveled, dipped slightly during the recession, and resumed climbing in
2010. As of 2017, New Jersey drivers traveled a record 77.5 billion vehicle
miles. ¥ At the same time, miles of road increased from 33,879 miles in
1984 to 38,896 miles in 2017 (Figure 13).

According to the 2017 American Community Survey, New Jersey has one
of the longest average commute times, at 32.1 minutes. Additionally, 14.6%
of New Jersey commuters face particularly long commutes of over 60
minutes. Of the state’s commuters, 71% drive to work alone, while 8% car-
pool and 12% use mass transit. The remaining 9% either walk (3%), work
from home (4.5%), or travel by other means (2%).x

As policies or strategies to reduce VMT are developed, it is important

to consider the factors influencing them. As the state’s population has
increased over the years, so have VMT. Growth of VMT also tracks closely
with the health of the economy. VMT increases as employment expands,
and people take more trips as the economy gets stronger. Conversely, as
the economy slows, the rate of VMT growth declines, and can even turn
negative, as happened in the recession of 2007 to 2010. Further, the level
of VMT is an outcome of residential and business location decisions, as
well as personal travel choices. While the state cannot reduce VMT direct-
ly, it can develop programs and strategies that encourage people to make
travel choices that are both rational and sustainable, as well as encour-
age smart growth and redevelopment opportunities.

As the debate on how to manage vehicle travel continues, it is important
to remember that the purpose of transportation is not travel for its own
sake, but to connect people with jobs, school, and other services and
destinations. Encouraging the design of streets and roads to shorten
trips, minimize the need to drive, support safe bicycling and walking, and
improving access to transit allows people to access what they need while
reducing the stress of driving, improving air quality, and positively impact-
ing their health.

Goal 1.241: Identify opportunities to strengthen connections
between people, jobs, and services.

The state can take steps now to continue to reduce the overall trans-
portation energy footprint and strengthen connections between people
and efficient transportation options long before a critical mass of vehicle
electrification takes hold. The state should consider holistically how New
Jersey can encourage sustainable travel choices that will improve system
effectiveness and access.

Providing increased or additional service and routes on NJ TRANSIT and
implementing measures to make public transit more attractive will reduce
VMT. A range of additional options are also available, including encourag-
ing Complete Streets,® “smart growth,” and redevelopment opportunities
that support more transit use, bicycling, and walking; expanded carpool
and vanpool programs; and encouraging micro-mobility options like
electric bikes, scooters, and skateboards. In addition, some municipalities
could assess the elimination of minimum parking requirements in targeted
areas to promote urban development.

Telecommuting, compressed or non-traditional work week schedules, and
opportunities to move goods by rail instead of truck will also reduce VMT.
With the aim of implementing and evaluating the efficacy of actionable
policies to reduce VMT and increase walkability, NJDOT will evaluate the
Level of Service transportation engineering metric, which measures the
free flow of vehicle traffic, in comparison to other available metrics that
measure the quality of transportation services.

In an effort to rebuild and reinforce the state’s public transportation sys-
tems, Governor Murphy increased funding for NJ TRANSIT in his first bud-
get and also signed a bipartisan bill in December 2018 that will implement
major structural changes across the agency and beyond. Importantly,
continuing to build on efforts to improve the quality of service of NJ TRAN-
SIT rail operations and bus coverage—in a manner that reduces reliance
on resource diversions from other state accounts and directly funds the
agency toward a path to sustainability and restored ridership—is vital to
these efforts.

NJ TRANSIT will examine opportunities such as Bus Rapid Transit, to
substantially increase and incentivize mass transit utilization between bus
terminals, park and rides, and large communities that aren’t easily served

g Complete Streets are streets designed and operated to enable safe use and support mobility for all users. Those include
people of all ages and abilities, regardless of whether they are travelling as drivers, pedestrians, bicyclists, or public transportation riders.
https://www.state.nj.us/transportation/eng/completestreets/.
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by trains. The agency will also explore more opportunities for cross-modal
transportation.

Further, NJ TRANSIT will explore how the placement of EV charging
stations and EV car shares at Park and Rides might encourage additional
transit use, and should similarly encourage local municipalities, where
applicable, to look at how EV car shares, mobility on demand, e-bikes,
e-scooters, and bike parking options can impact first and last mile deci-
sions about transit use.* Additionally, NJ TRANSIT should explore whether
there are opportunities to grow transit use by implementing these new
options and whether there are incentives that can be implemented to en-
courage current parking pass holders to use alternative means to travel to
transit to reduce congestion and VMT.

Port Authority is similarly enhancing the PATH system capacity by estab-
lishing nine-car rail service on heavily utilized lines. Additional railcars will
increase peak period capacity by approximately 19%, or 7,500 passengers
per hour. Planning has also begun for extension of PATH service to New-
ark Liberty International Airport, which will also improve regional mass
transit options and reduce vehicle miles traveled and congestion on local
roadways.

The state should ensure that other types of clean transit and micro-mobil-
ity are co-located with mass-transit hubs like NJ TRANSIT and PATH sta-
tions and bus depots, including bike, scooter, or car shares. Municipalities
and state agencies and authorities will work with developers and property
owners to provide significant and easily accessible sheltered bike park-
ing and bike repair terminals along train stations and Park and Rides and
consider installing bike or scooter-sharing services.

With the advent of ride-hailing services (e.g., Lyft, Uber), bike and scoot-
er-sharing services, transit-oriented development, and nascent develop-
ment of connected and autonomous vehicles, the state should consider
the many variables affecting traditional means of transportation and how
they will impact the transportation system. NJ TRANSIT and state agen-
cies, Port Authority, local municipalities, and stakeholders must work
together to reduce dependence on vehicles.

Connecting people to transit and getting more cars off the road will
require more investment in Complete Streets. NJDCA can assist munici-

First mile and last mile are used to refer to the means of travel an individual makes from the initial place of departure to public transportation, and

from public transportation to the final destination.
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palities in adapting municipal land use law to further encourage walkable
and bikeable communities and extending bike and scooter sharing, jitney
services, and community EVs in community and commercial areas to de-
crease the need for personal vehicles. NJDOT, which implements New Jer-
sey’s Complete Streets policy, will likewise continue to ensure that state
roadways, wherever possible, are safe for multimodal transportation and
will work with municipalities to increase the number of towns and counties
that adopt and implement Complete Streets policies and checklists, possi-
bly with additional grants and incentives.

NJDOT offers training to counties and municipalities to develop and
implement their own Complete Streets policies, which enable local gov-
ernments to ensure that all streets are designed and operated to enable
safe access and mobility for all users. The Complete Streets policy and
checklists assist officials in evaluating transportation projects, major site
plans, and redevelopment efforts, to ensure that adequate consideration
of bicycle, pedestrian, and transit needs are incorporated into the plan-
ning, design, construction, and maintenance of projects. NJDOT’s recently
published Complete and Green Streets for All: Model Complete Streets
Policy and Guide will serve as a resource for local governments to adopt
in whole or in part.

As New Jersey considers emerging technologies, the state can also ex-
plore and pilot shared, connected, and autonomous vehicle deployment
in select communities and settings (e.g., dense downtowns, as shuttle
operations) in a manner than enhances existing public transportation and
promotes ridesharing, thereby reducing the need for personal vehicles.
In addition to increasing shared vehicle usage, encouraging connections
between mass transit, EVs, and connected and autonomous vehicles can
foster more multimodal travel and overall emissions reduction. Through
the development of The Hub @ New Brunswick Station, a state-partnered
technology incubator, Rutgers University’s Center for Advanced Infrastruc-
ture and Transportation, the City of New Brunswick, and others will be
actively exploring aspects of connected and autonomous mobility, smart
city innovations, and digital technologies to understand early use cases
that may be applied elsewhere throughout New Jersey.

Finally, the state, in partnership with relevant municipalities, should also

develop a roadmap for streamlining freight movement and shifting to less
carbon-intensive modes of transportation in that part of the sector.
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Goal 1.2.2: Energize the implementation of the Transit Village
Initiative and transit-oriented development.

NJDOT and NJ TRANSIT lead a multi-agency Smart Growth program
called the Transit Village Initiative, founded in 1999, in which municipalities
are incentivized to redevelop or revitalize their downtowns into dense,
mixed-use development communities within a half-mile of transit centers
using transit-oriented development design standards. Such development
decreases reliance on vehicles, increases quality of life, and revitalizes
downtown municipal centers by creating attractive, vibrant, pedestrian
-friendly neighborhoods where people can live, shop, work, and play with-
out relying solely on automobiles. In addition to community revitalization,
the Transit Village Initiative seeks to reduce traffic congestion and improve
air quality by increasing transit ridership. Studies have shown that adding
residential housing options within walking distance of a transit facility —
typically a one-half mile radius — increases transit ridership more than any
other type of development. Therefore, one of the goals of the initiative is
to bring more housing, businesses, and people into the neighborhoods
around transit stations. In the last 20 years, 33 municipalities have been
designated as Transit Villages.

Municipalities voluntarily seek the Transit Village designation — it is not

a state mandate. In doing so, municipalities commit up front to growing
housing, populations, and jobs as well as adopting zoning around transit
to support compact, mixed-use development. After becoming designated
Transit Villages, the community and developers who invest in transit-ori-
ented development in designated districts are eligible for a variety of
state-funded programs (e.g., loans, grants) that support transit-oriented
development. For example, NJDOT administers a state-funded $1 million
annual grant program, which is only open to designated Transit Villages.
Moving forward, NJDOT will seek to spur interest in the Transit Village
Initiative among New Jersey communities through enhanced NJDOT web
and social media presence and providing material at events; to continue
to support municipalities looking to obtain the designation; to continue

to administer an effective DOT grant program, subject to annual budget
appropriations; and to provide information and resources to prospective
municipalities on the benefits of becoming a designated Transit Village.
In addition, state agencies such as NJDOT, NJ TRANSIT, and NJDCA will
look for opportunities to encourage more interest in and action supporting
transit-oriented development in partnership with communities.

Planning around Transit Hubs — multi-use development co-located with
or near transit stops — should also incorporate EV options and encour-
age bike and pedestrian commuting. NJBPU and NJDEP should look for
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opportunities to partner with NJEDA on its Transit Hub program, which
Governor Murphy recently announced. These opportunities could include
providing parking spots for EV car share users so that they can run er-
rands nearby before heading home, which can reduce VMT, congestion,
and parking concerns. Other opportunities to reduce commuters’ reliance
on personal vehicles include but are not limited to: providing sheltered
bike parking; ensuring that transit stops are pedestrian-friendly and have
safe sidewalks; and establishing clear signage and adequate lighting at
the transit stop and on the roads leading up to it. Partnering with providers
of EV Mobility on Demand to provide commuters with flexible options can
help reduce reliance on personal vehicles by allowing commuters to walk
to transit in the morning but call for an EV ride home in the rain.

Additionally, in communities without downtowns or downtown transit
stops, but within close proximity to transit, the state should encourage
programs that would reduce VMT associated with commuting. This could
include sidewalk audits to ensure the walkability of neighborhoods to
transit, Complete Streets implementation to make roadways bicycle and
pedestrian friendly, and the incorporation of Community EVs into the
transportation mix to offer alternatives to single occupant rides.

Goal 1.2.3: Relieve congestion and idling throughout
New Jersey.

While encouraging sustainable travel is paramount, New Jersey contin-
ues to depend on its roadway network to meet the travel needs of people
and businesses. Improving traffic flow on existing roadways relieves road
congestion and idling; maintaining relatively constant speed and driving
efficiently reduces energy consumption and air pollution.

An additional method for relieving road congestion is signal optimization
technology, a Transportation Systems Management & Operations strate-
gy. Using funding from the federal Congestion Mitigation and Air Quality
(CMAQ) program, NJDOT is rolling out traffic signal optimization technolo-
gy on Rt. 18 as a pilot project to make traffic patterns more efficient and re-
duce idling. NJDOT has reported that congestion cost the state’s trucking
industry approximately $3 billion in 2015.

The CMAQ program is a stable source of federal funds for transportation
projects, programs, and strategies that result in a measurable reduction in
transportation-related emissions, thereby improving air quality. The majority
of New Jersey’s CMAQ funds are used to reduce the emissions of NJ TRAN-
SIT vehicle operations, but funds have also been used to reduce freight-re-
lated truck and rail emissions at various freight terminals throughout the

SECTION 6 | OVERARCHING STRATEGIES GUIDING THE ENERGY MASTER PLAN

83




2019 NEW JERSEY
ENERGY MASTER PLAN
Pathway to 2050

state, reduce construction-related emissions on NJDOT projects, and to im-
prove traffic flow on state roadways by making traffic signals more efficient.

Relatedly, Port Authority has been rolling out all-electronic tolling, starting
at the Bayonne Bridge in 2017, and recently at the Outerbridge Crossing.
All-electronic tolling reduces congestion by enabling vehicles to maintain
speed. The new Goethals Bridge will be all-electronic by the third quar-
ter of 2019. Planning is underway to expand all-electronic tolling to the
George Washington Bridge, Holland Tunnel, and Lincoln Tunnel.

Separately, in 2018, Port Authority issued a Request for Information (RFI)
related to connected and autonomous vehicles to explore innovative
ways to reduce tunnel congestion and related emissions. The intent is to
harmonize bus traffic and create a platooning effect in the Exclusive Bus
Lane, resulting in increased throughput and safety. Following up on the
RFI, Port Authority is currently developing a demonstration project for ret-
rofitting six to ten NJ TRANSIT buses with a “Drive-By-Wire” kit to allow for
connected semi-autonomous driving. The outcome of the demonstration
project will inform how to implement such a program at scale.

Finally, NJDEP continues to explore innovative ways to educate the
general public as well as commercial drivers that idling is against the law
in New Jersey. In addition to ongoing sales of “No Idling” signs, NJDEP is
looking to refresh its past idling campaign by integrating the use of social
media and engaging schools.

Goal 1.2.4: Establish a sustainable funding source for
maintaining the transportation system.

As New Jersey moves aggressively to electrify the transportation sector, it
must avoid unintended consequences. The draft FY 2020 NJ Transportation
Capital Program, which funds both NJDOT and NJ TRANSIT with federal and
state transportation funds for a total of $3.679 billion, depends on motor fu-
els tax revenues for the vast majority of its funding. A major shift in new vehi-
cle purchases from gasoline to electric powered vehicles, without a replace-
ment for lost gas tax revenue, would adversely impact the maintenance of
New Jersey’s transportation infrastructure. The state should explore, devel-
op, and implement alternative funding sources to the motor fuels tax as it
moves down the critically important path toward vehicle electrification. With
that need in mind, New Jersey is participating in Phase 3 of a Mileage Based
User Fee (MBUF) study, led by Delaware DOT and administered by the I-95
Corridor Coalition. New Jersey’s participation will enable the state to learn
about the future potential of the MBUF to support the declining purchase
power of the gas tax, without making any current commitments.
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GOAL 1.3: REDUCE PORT AND AIRPORT EMISSIONS

Support electrification of diesel-powered transportation and
equipment at the ports and airports

Support a diesel truck buy-out program

Support community solar developments on port property

In New Jersey, Port Authority manages Newark Liberty International Air-
port, marine terminals in Newark, Elizabeth, and Bayonne, the PATH rail
system, and the Journal Square Transportation Center in Jersey City, in
addition to the bridges and tunnels connecting New York and New Jersey
and several real estate ventures. The South Jersey Port Corporation (SJPC)
similarly operates marine terminals in Camden, Paulsboro, and Salem.

Owing to the heavily polluting nature of freight transportation as it exists
today and the geographic location of the marine terminals, bus depots, and
Newark Airport, environmental justice communities have been dispropor-
tionately burdened by the impacts of poor air quality. Cleaning up New Jer-
sey’s ports and airports will make a significant impact on decreasing New
Jersey’s overall greenhouse gas emissions and improving the air quality in
some of the state’s most polluted communities. NJDEP will continue to prior-
itize funding for projects that reduce emissions in and around the port areas.

In October 2009, the Port Authority, with a cadre of partners that includ-

ed NJDEP, released recommendations to reduce emissions from goods
movement operations by 3% each year. With collaboration, innovation, and
funding, that goal was largely achieved. Now that the ten-year period has
ended, NJDEP is working closely with Port Authority, its sister agencies

in New York, and other stakeholders to develop a refreshed plan for the
coming years. The state will look to the “zero emission port” action plans
underway in California that could be applied on the East Coast. It is import-
ant that these clean port efforts be considered as part of a broader look at
reducing near-port sources of air pollution, such as roadway congestion.

In October 2018, Port Authority became the first public transportation
agency in the U.S. to embrace the Paris Climate Agreement, setting
aggressive interim greenhouse gas reduction targets that call for a 35%
reduction by 2025 and reaffirming the agency’s commitment to an 80% re-
duction by 2050. The agency identified an ambitious roadmap to achieve
its interim reduction target, as well as programs that will advance decar-
bonization of its indirect emissions — including those related to its aviation
and marine terminal operations. The state will continue to support and
work with Port Authority, the Delaware River Port Authority, and the SJPC
on emission reduction efforts.
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Goal 1.31: Support electrification of diesel-powered
transportation and equipment at the ports and airports.

Port Authority has committed to electrifying 100% of its airport shuttle bus
fleet, and earlier in 2018 it placed six electric buses into service at New-
ark Airport; these were the first electric buses used in the state. The Port
Authority will have a fully electrified airport shuttle fleet by mid-2020. The
Port Authority also committed to electrifying 50% of its light-duty vehicles
by 2025, and has procured over 150 battery EVs and installed associated
charging infrastructure. The agency has nearly 120 EV charging ports in-
stalled to support fleet and public vehicles across its facilities. Port Author-
ity has also begun a dialogue with NJ TRANSIT to share lessons learned
as a first mover on vehicle electrification in New Jersey.

Port Authority is also working with its tenants and partners to electrify
airside and portside equipment. The agency is currently working with
United Airlines to support a project at Newark Airport to electrify baggage
tugs and belt loaders using Volkswagen Settlement funds, and is planning
further collaboration with its airline partners to pursue additional ground
support equipment electrification projects.

At marine terminals, SJPC’s newest crane, the Kocks multi-purpose crane,
is its first fully electric crane, and it produces no emissions. Port Authority
is similarly working with its terminal operators to demonstrate alternative-
fueled equipment. Port Authority anticipates beginning a pilot of electric
cargo-handling equipment in 2020 at the Elizabeth-Port Authority Marine
Terminal in partnership with Maher Terminals. This equipment would be
the first-of-its-kind in operation at a U.S. port.

Recently, Port Authority opened the GCT Bayonne Express Rail Port Jer-
sey facility, which culminates a $600 million Port Authority capital invest-
ment program dating back to the 1990s that established direct rail access
to on-dock and near-dock intermodal rail services at all its major marine
terminals. The facilities were designed to reduce the port’s historically
heavy reliance on trucks to transport cargo that arrives at the port via ship
to its final destination, and each rail lift is expected to eliminate 1.5 truck
trips on regional roadways.

In October 2018, the Port Authority Board reauthorized the agency’s Clean
Vessel Incentive Program (CVI). Vessels participating in CVI may receive
financial incentives for slow steaming and making voluntary engine, fuel,
and technology enhancements that exceed regulatory standards. As of
the first quarter of 2019, 73% of the containerships calling on the Port of
New York and New Jersey participated in CVI.
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Goal 1.3.2: Support a diesel truck buy-out program.

Port Authority implements several important initiatives under its Clean Air
Strategy to improve air quality and lower greenhouse gas emissions. In
early 2019, the U.S. EPA awarded Port Authority a $2 million grant to revive
its Truck Replacement Program, which pays up to $25,000 to replace ag-
ing drayage trucks with trucks made in Engine Model Year 2013 or newer.
Port Authority has also allocated millions of dollars from its own budget to
support this program.

Since its inception in 2009, the Truck Replacement Program has put over
700 cleaner trucks on the roads. Clean truck (trucks with engine model
year 2007 or newer) versus old truck (trucks with engine model year 2006
or older) trips have increased gradually, now accounting for 57% of all
trips in the first quarter of 2019. The Truck Replacement Program resumed
in June 2019 and has enough funding to convert 150 additional trucks. The
state will work with Port Authority and the freight industry to examine op-
portunities to expand upon the popular Truck Replacement Program and
incentivize truck replacement with electric or hybrid vehicles, in addition to
newer diesel engines.

Goal 1.3.3: Support community solar developments on
port property.

The state should work with and encourage Port Authority, SJPC, municipal
governments, and local community groups to collaborate on establishing
opportunities to provide solar energy to local communities.

As one example, Port Authority is developing over 16 megawatts of new
solar capacity across its facilities, including approximately five megawatts
of solar at Newark Airport and PATH facilities, to add to its existing nearly
one-megawatt of on-site solar generation at those locations. Early in the
second quarter of 2019, Port Authority concluded a deal to construct and
operate a $500 million facility that will consolidate ten rental car compa-
nies in one location near the new Terminal One at Newark Airport, which
is currently under construction. Included in the requirements for the facility
design is the installation of a solar roof which is estimated to support ap-
proximately 3.5 megawatts of solar energy.

In conducting an evaluation with the project developer to identify the best
approach for developing the solar project, Port Authority will seek to work
with the local electric public utility and respective state agencies to deter-
mine the viability of a community solar project.
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Support the
deployment of
330,000 ZEVs
by 2025

Ensure sufficient
EV charging
infrastructure to
address equitable
access and
consumer
confidence
(“range anxiety”)

Description

In June 2019,
Governor Murphy
established the Part-
nership to Plug-In, a
tri-agency partner-
ship between NJDEP,
NJEDA, and NJBPU,
to develop a road-
map and strategy to
increase the number
of electric vehicles in
New Jersey.

The Partnership to
Plug-In will use Volk-
swagen and possibly
RGGI funding to sup-
port charging infra-
structure build-out.
Thus far, $3.2 million
has been committed
from Volkswagen
funds to install 729
charging plugs.

Commitments
& Timeline

NJBPU will develop a
$30 million incentive
program to purchase
EVs for rollout in
2020.

NJDEP will increase
its EV education and
awareness campaign
in 2020.

NJMVC will devel-

op a mechanism to
distinguish EVs from
conventional vehicles
during registration in
2020.

NJDEP will track

EV purchases and
leases to inform
charging infrastruc-
ture placement and
assess where grid up-
grades are necessary
to support increased
demand.

NJDEP is developing
strategic mapping for
charging infrastruc-
ture, to be completed
in the first half of
2020.

NJDCA will produce
model municipal
zoning ordinances
and model permitting
guidelines in early
2020.

NJDCA will continue
to encourage munici-
palities to include EV
charging infrastruc-
ture planning in their
planning documents
and to apply for
grants for installa-
tion.

Baseline Agencies

23,000 EVs as of NJDEP, NJBPU,
June 2019 NJEDA, NJMVC,
NJDOT

275 publicly-acces- NJDEP, NJEDA,
sible fast charging NJBPU, NJDOT,
ports at 80 locations  NJMVC, NJDCA
and 647 Level 2 ports

at 293 locations as of

December 2019.

88 SECTION 6 | OVERARCHING STRATEGIES GUIDING THE ENERGY MASTER PLAN

Continued on next page

Description

Ensure sufficient
EV charging
infrastructure to
address equitable
access and

consumer
confidence
(“range anxiety”)

Continued

Lead by example
and roll over the
state passenger

vehicle fleet

Treasury is in the
process of working
with all relevant
agencies that use
state vehicles to
establish a plan to
roll over the state
fleet to electric
vehicles and es-
tablish appropriate
charging infrastruc-
ture and train vehicle
mechanics.

Commitments
& Timeline Baseline

NJDOT will encour-
age the use of the
LOGOS program

for the use of the

EV providers and

to make the public
aware of EV charging
locations along des-
ignated freeways and
interstate highways.

NJDEP and NJDCA
will develop best
practices for stream-
lining local approvals
beginning in 2020.

NJBPU will estab-
lish an ownership
model for charging
infrastructure in the
context of utility
filings by the end of
2020.

NJ TRANSIT will
incorporate planning
for installation of

EV charging upon
renewal of lease and/
or facility upgrades
at each potential
location.

Treasury will develop
a state fleet transition
plan by June 2021.

In the fiscal year
after the charging
infrastructure is fully
operational, Treasury
will purchase light
duty passenger

EVs, if available and
suitable, or hybrid
EVs, as appropriate,
as follows:

« Year1-50%
«Year 3 -75%
» Year 5 —-100%

New Jersey has two
passenger EVs and
179 hybrids as of
2019.

Agencies

Treasury, with
support from all
agencies using state
vehicles

Continued on next page
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Description

Lead by example
and roll over the
state passenger

vehicle fleet

Continued

Continue improving NJ TRANSIT will

NJ TRANSIT increase battery
electric bus pilot proj-
ects in urban areas,
establish a plan to
convert the full bus
fleet, and incorporate
electric locomotives.

performance

Commitments
& Timeline

Treasury will main-
tain a conversion
target of 15% of the
remaining fleet with
suitable EV/hybrids,
every other fiscal
year, with full conver-
sion, as appropriate,
by Year 10.

Treasury will priori-
tize for replacement
early model vehicles
with high mileage
that have EV or
hybrid equivalents.

Cargo and passenger

vans will be included
in the stock EV roll-
over when available.

NJ TRANSIT’s battery
electric bus pilot proj-
ectin Camden will
commence in 2020.

NJ TRANSIT will
introduce a battery
electric train proto-
type by 2025.

NJ TRANSIT will
review and enhance
advertising and/or in-
centives for reduced
fares on forecasted
poor air quality days
to encourage mass
transit use beginning
in mid-2020.

Baseline Agencies

NJ TRANSIT does
not have any electric
buses in service as
of 2019, but was
awarded $8 million
in VW funds in 2019
for the purchase

and operation of 8
electric transit buses
in Camden.

NJ TRANSIT

Continued on next page
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Increase clean
transportation
options in
environmental
justice and low- and
moderate-income
communities

Description

New Jersey state
agencies will work
with communities to
increase multi-modal
transportation op-
tions and accelerate
opportunities for EV
purchase, lease, or
car sharing.

Commitments
& Timeline

NJBPU has received
a $100,000 grant
from the U.S. DOE to
develop a program to
create an actionable
plan for under-
served communities
throughout New
Jersey to access
clean transportation
in the form of Plug-In
Electric Vehicles
(PEVs). The grant is
being used to retain
Rowan University to
conduct stakeholder
outreach, study the
various methods for
providing access to
PEVs to underserved
areas, develop
sustainable funding
mechanisms, and
create the plan.

NJDEP will fund
e-mobility projects in
environmental justice
areas using Volk-
swagen and other
funding sources.

NJDCA and NJDOT
will work with advo-
cates and consultants
to target Complete
Streets workshops

in environmental
justice and low- and
moderate-income
communities.

NJDOT will work
with advocates and
consultants to target
Local Bicycle and
Pedestrian Plan-
ning Assistance

in environmental
justice and low- and
moderate-income
communities.

Baseline

$8 million in VW
funds has been allo-
cated to NJ TRANSIT
for the purchase

and operation of 8
electric transit buses
in Camden.

$1.975 million in

VW funds has been
allocated to Student
Transportation of
America to purchase
5 electric school

buses for operation in

Trenton.

Agencies

NJDOT, NJDEP,
NJBPU, NJ TRANSIT

Continued on next page
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Commitments Commitments
Description & Timeline Agencies Description & Timeline
Increase clean NJ TRANSIT is per- Reduce port Starting in 2020,
transportation forming a detailed emissions through PANYNJ will col-
options in study regarding electrification of laborate on devel-
environmental necessary facility equipment and a opment of a new
justice and low- and upgrades at four diesel truck buy-out regional strategy to
moderate-income existing bus garages program improve air quality,
communities that serve routes in . in partnership with
Continued
e T— urban areas to deter- stakeholders.
mfmﬁ thg feasnlljllltg NJDEP will work
or charging €-buses. with NESCAUM to
The study will be .
) . develop a multi-state
completed in April o R
o zero-emission medi-
2020 and will inform
. um- and heavy-duty
additional efforts at .
ining b vehicle MOU by
remaining bus ga- Spring 2020 in accor-
rages. The Camden .
i X dance with Statement
e-bus pilot will com-
in 2020 of Intent released
mencein : December 12, 2019.
NJEDA will pur-
Reduce port PANYNJ and other New Jersey will pro- $16.2 million in Volk- NJEDA, NJBPU, sue public private
emissions through relevant state agen- vide incentive fund- swagen settlement PANYNJ, NJMVC, partnerships and
electrification of cies will introduce ing from Volkswagen  funds has been NJDEP innovative financ-

equipment and a mechanisms to tran- (Round 2 in first half allocated from the
LIS LT O sition port and airport 2020; Round 3 in sec- st solicitation as of
program sources of mobile ond half 2020); and October 2019.

ing to develop the
market for medium-
and heavy-duty and

and non-mobile
emissions to electric
resources.
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possibly from RGGI
(1st auction in March
2020).

Starting in 2020 and
contingent upon
regulatory approval,
PANYNJ and PSE&G
will partner on an
electrification road-
map for PANYNJ-
owned property,
owned vehicles, and
equipment.

Starting in 2021,
PANYNJ will estab-
lish a cargo handling
equipment inventory
and/or registration
system to support
phase out of older
equipment.

Continued on next page

non-road equipment
electrification, begin-
ning in the second
half of 2020.

NJDEP will apply

for USDOT Conges-
tion Mitigation and
Air Quality (CMAQ)
grants and USEPA
Diesel Emission
Reduction Act (DERA)
grants as solicita-
tions are issued.
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STRATEGY 2

Primary
Goals:

100% clean
power by 2050

Develop 7,500
MW of offshore

wind energy
by 2035

Maximize solar
development
and distributed
energy
resources by
2050

New Jersey has committed to reaching 100% clean energy by
2050. In addition to clean energy targets for offshore wind and
storage, the state should establish additional targets for in-
state and out-of-state renewable generation, distributed ener-
gy resources, and other carbon-neutral supply-side resources.
New Jersey must reach these accelerated clean energy goals
in a manner that supports the economy, increases local jobs,
encourages private sector investment, and improves resiliency
— all while maximizing affordability.

New Jersey’s transition to a clean energy future requires the substantial
growth of carbon-free generation resources sufficient to meet not only to-
day’s electricity needs, but also the increased load growth that accompa-
nies end-use electrification of the state’s homes and transportation sector.
The goal is to meet New Jersey’s hour-by-hour energy usage with renew-
able generation, nuclear, storage and other carbon-free technologies
whenever possible, while using carbon-neutral generation as a backup
power source in times of low-renewable output; this will ensure that New
Jersey successfully achieves its joint reliability and environmental goals at
the least cost.

New Jersey is part of the largest competitive energy market in the world,

operated by PJM Interconnection LLC (PJM),® which presents opportunities to
decarbonize the electric sector in an affordable manner. For example, PJM’s
large geographic scope will enable New Jersey to sell power into neighbor-
ing states when in-state solar, nuclear, or offshore wind resources provide

more power than the state needs for its consumption. Likewise, the integrat-
ed PJM grid will allow New Jersey to import affordable electricity generated

5 New Jersey electric public utilities are among the founding members of PJM, the Regional Transmission Organization (RTO) that operates the whole-
sale power markets and controls the transmission of electricity in New Jersey, the District of Columbia, and parts or all of twelve other states, which
stretch as far south as North Carolina and as far west as Illinois. PJIM also coordinates the flow of electricity produced between New Jersey and
New York, which has a separate regional power system.
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Total New Jersey Electric Generation by Source with Percent
Total Generation Imported Power®
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outside of New Jersey when the sun is not shining or the wind is not blowing.
However, membership in PJM has also caused a potential challenge to
New Jersey’s clean energy aspirations. The electricity generation sector
in the broader PJM region derives a larger percentage of power from coal
than New Jersey does. Further, PJM has experienced a surge in natural
gas generation, driven primarily by the discovery of the Marcellus Shale,
the largest natural gas field in the United States. Marcellus is spread
throughout much of the Appalachian Basin, including in neighboring Penn-
sylvania. The recent fracking boom has led to a decrease in natural gas
prices to historic lows. Low gas prices make natural gas fired generation
more competitive in the PJM energy markets and have spurred new gas
generation coming on line in New Jersey and across the PJM footprint.

Due to the market forces inherent in the PJM market, natural gas has over-
taken nuclear as the dominant electricity source in New Jersey, and coal

Data from U.S. EIA. Graph generated by Rutgers Energy Data Center. http://njenergydata.rutgers.edu/
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FIGURE 15.

Electric Power Sector CO, Emissions by Fuel Source (1980-2016)’
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is almost entirely out of business. In 2004, New Jersey had a net import
rate of about 28% from the PJM region. Today, due to a proliferation of
new natural gas power plants, New Jersey is considered a net exporter
of electricity, having generated about 3% more electricity in 2017 than it
sold in-state (Figure 14). In 2018, New Jersey generated 75.255 million
megawatt hours (MWh) of utility-scale net electricity,™* using primarily a
combination of natural gas (51.6%) and nuclear (42.5%) power sources.

Notably, since the closing of the Oyster Creek nuclear power plant in

September 2018, New Jersey’s share of electricity from nuclear power has

fallen to about 32% from its three remaining plants, and natural gas has
largely made up the difference.® In addition, PSEG Power closed its last
two remaining coal plants in May 2017,* and the coal plant B.L. England

7 Data from U.S. EIA. Graph generated by Rutgers Energy Data Center. http://njenergydata.rutgers.edu/

8 Bulk electricity generation in New Jersey, which serves both New Jersey and New York, currently consists of 35 large generating facilities consisting

of 101 electric generating units. With the exception of the state’s last two coal-fired facilities, these electric generating units are primarily fired with

natural gas; one cogeneration facility also fires some refinery gas, and fuel oil is sometimes used as a backup or emergency fuel at certain facilities.
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recently withdrew its proposal to transition to natural gas and instead
shut down completely in May 2019. Also resulting from market forces,
coal has declined from 10% of net electricity generation in 2010 to 1.6%
today. New Jersey’s final two coal-powered plants are Combined Heat
and Power (CHP) industrial plants that have Power Purchase Agreements
through 2024.

Natural gas has helped to lower the cost of electricity. The ‘dispatchabili-
ty, or on-demand nature of natural gas, also contributes important reliabil-
ity services to the electric grid. However, New Jersey’s electricity genera-
tion sector accounts for 19% of state net greenhouse gas emissions, which
is almost entirely attributable to natural gas (Figure 15). It is also a signifi-
cant source of local air pollution. Given current economic conditions, and
without a change in state, regional, or federal regulatory structure, natural
gas is expected to remain the predominant electricity fuel source in the
near future. In order to achieve a 100% clean energy future and reach the
80x50 emissions reduction target, the state must model, assess, and im-
plement ways to minimize reliance on natural gas as the state transitions
to a clean energy economy.
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Renewable Energy, DER, and the Integrated
Energy Plan

Integrated Energy Plan Approach

The Integrated Energy Plan examined least-cost electricity supply mixes to power an increasingly
electrified New Jersey economy, including assessing the role of distributed energy resources (DERS)
and utility-scale renewable energy in a diverse resource mix. The Integrated Energy Plan used a
detailed model of hourly grid operations to ensure that reliability needs were met, coupled with an
economic optimization approach to select a least-cost resource mix under different scenarios. The
Integrated Energy Plan also analyzed the role of gas, nuclear, and out-of-state resources in com-
plementing in-state renewables and distributed energy resources, including their value in providing
reliability when in-state renewables produced energy at a level lower than New Jersey demand.

Relevant Integrated Energy Plan Findings

« Zero-carbon renewables can provide 78% of New Jersey’s electricity in 2050. In-state renew-
ables, including rooftop, distribution-scale, and utility-scale solar PV, as well as offshore wind,
provide 57% of New Jersey’s electricity in the Integrated Energy Plan’s Least Cost scenario. Oth-
er in-state, carbon-neutral resources and out-of-state renewables provide the balance of clean
electricity generation.

Offshore wind deployment exceeds current goals by 2050. Building offshore wind is less
expensive than building substantial additional transmission to import PJM renewable energy into
New Jersey. Deployment in the Least Cost scenario exceeds current targets by 2050.

Legacy gas generation can complement renewable energy variability, without additional
investment required until 2035. The Integrated Energy Plan shows that utilization of existing
gas-fired generation capacity falls steadily, but that gas generation resources are valuable
during lulls in wind and solar output, particularly as those renewables gain market share. As
load grows due to electrification in the Least Cost scenario, some new dispatchable capacity is
necessary to maintain reliability after 2035.

Existing nuclear generation and other “clean firm” technologies are valuable in the context
of a 100% carbon-neutral grid in 2050. The Integrated Energy Plan illustrates the value of
maintaining a level of dispatchable, carbon-neutral capacity within New Jersey to provide power
during weather events where wind and solar resources produce little energy across the region.
The Integrated Energy Plan selects known technologies, including existing nuclear generators
and new-build gas plants powered by biogas, to provide this service in 2050, but final invest-
ment decisions and policy targets can be delayed until technological readiness of other options
is more apparent.

Regional coordination and transmission expansion can lower costs of meeting 2050 goals.
Onshore wind and utility-scale PV in neighboring states can complement renewable resources
in New Jersey and lower costs, but require an additional 2 GW of transmission in the Least Cost
scenario by 2050 to ensure deliverability to New Jersey. The Integrated Energy Plan’s Variation
2 scenario shows that if New Jersey instead relied on its own in-state resources to meet 2050
targets, annual costs in 2050 would be $6.2 billion per year higher than the Least Cost scenario.
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GOAL 21: 100% CLEAN POWER BY 2050

211 Meet the 50% Renewable Portfolio Standard by 2030 and
explore possible regulatory structures to enable New Jersey to
transition to 100% clean energy by 2050

2.1.2 Ensure at least 75% of electricity demand is met by carbon-free
renewable generation by 2050 and set interim targets

2.1.2  Routinely model scenarios and pathways to achieve 100% clean
energy by 2050 with consideration for least-cost options

2.1.4 Explore regulatory authority to achieve 100% clean energy by
2050

2.1.5 Update interconnection processes to address increasing distrib-
uted energy resources and electric vehicle charging

2.1.6 Develop mechanisms to compensate distributed energy resourc-
es for their full value stack at the regional and federal level

2.1.7 Develop low-cost loans or financing for distributed energy
resources

2.1.8 Coordinate permitting and siting processes for renewable
energy development

2.1.9 Begin stakeholder engagement to explore rules to limit carbon
dioxide emissions from electric generating units

In signing Executive Order Nos. 7, 8, and 28,° and the Clean Energy Act
of 2018, Governor Murphy signaled his commitment to advance the clean
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>