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Letter from the Secretary

| am pleased to release the Executive Office of Energy and
Environmental Affairsdé (EEA) 2015 wupdat
Energy and Climate Plan for 2020 (ACECP
Global Warming Solutions Act of 2008 (GWSA). Massachusetts remains

a nationally recognized leader in combating climate change, and the

CECP Update presents the policies upon which the Baker-Polito

Administration will rely to ensure that the Commonwealth is positioned to

meet the emissions reductions goals of the GWSA.

4 Consistent with the priorities of the Baker-Polito Administration, the
CECP Update emphasizes initiatives that address energy challenges that face residents and
businesses across Massachusetts. The analysis within this report indicates that a greenhouse
gas (GHG) emissions reduction of at least 25% by 2020 is attainable, and reaching this goal
requires consistent effort and collaboration across all sectors. Full implementation of this CECP
Update will set the Commonwealth on course for a sustained, vibrant state economy with
environmentally responsible economic growth for decades to come.

This CECP Update identifies policies necessary to achieve these goals, and going forward
these policies will continue to evolve as we determine the strategies that best reduce
greenhouse gas emissions for our immediate and long term targets. This CECP Update
identifies two policies in particular that when fully implemented will result in immediate and
substantial benefits: the import of cost-effective, low-carbon hydroelectric power generation and
Class-1 renewable resources; and vehicle GHG emissions standards. Each policy is expected
to contribute significant GHG emission reductions toward closing the gap between current
emissions and the 2020 emission target. Additionally, energy efficiency investments remain
critically important, as their primary impact is avoiding increases in electric demand that would
otherwise have occurred, rather than reducing emissions from current levels.

Continued dialogue amongst stakeholders, advocates and lawmakers, coupled with the
institution of policies that achieve incremental
ability to reach our 2050 emission reduction goal. The Massachusetts Clean Energy and

Climate Plan for 2020 will serve as a valuable resource, and | look forward to working together

to continue our aggressive efforts to meet the goals of the Global Warming Solutions Act.

Sincerely,

Matthew A. Beaton,
Secretary of Energy and Environmental Affairs
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Chapter 1: OVERVIEW

The Global Warming Solutions Act of 2008' (GWSA) requires the Executive Office of Energy
and Environmental Affairs (EEA) to update its plan for reducing greenhouse gas (GHG)
emissions once every five years. This 2015 update to the Massachusetts Clean Energy and
Climate Plan for 2020 ( A CE CP & fddresses that requirement by describing policies that
the Baker-Polito Administration will rely on to ensure that emission reductions required by the
GWSA are achieved by 2020. Taken together, these policies provide a comprehensive strategy
that addresses nearly all sources of GHG emissions in the Commonwealth.

Consistent with administration priorities, the CECP Update emphasizes policies that address
energy costs across all sectors of the economy, particularly through the more efficient use of
fuels in vehicles and buildings, and the delivery of additional clean electricity to consumers in
Massachusetts. This updated plan focuses on the near-term requirement for emission
reductions by 2020 as required by the GWSA. While focused on 2020, the CECP Update also
looks forward toward 2050 when the GWSA requires that GHG emissions be reduced by at
least 80% compared to the 1990 baseline emissions level. Policies that require state action now
to ensure a reasonable likelihood of meeting our 2050 commitment include urban tree planting
and retention, smart growth strategies, electric vehicle market development, and renewable
thermal sector development. Full implementation of this CECP Update will set the
Commonwealth on course for a vibrant state economy with environmentally responsible
economic growth for decades to come.

This CECP Update begins with an overview chapter that includes background information and

GHG emissions data, analytical results showing that the policies in this CECP Update will

reduce emissions to at least 25% below the 1990 level by 2020 if fully implemented, and shorter

sections on long term planning, economic impacts, and next steps. Specific emission reduction

policies are introduced in the next chapter, and described in detail in an appendix. The third

chapterdi scusses recent resear ch amrahsulantsony ses conduct
Massachusetts land use GHG emissions and carbon storage for potential future policies. The

final chapter includes additional discussion of policies that will deliver increasing amounts of

GHG reductions over the 20207 2030 time frame and beyond.

1.1 Background

The GWSA provides a comprehensive framework that requires state agencies to develop and
implement plans to reduce GHG emissions in Massachusetts. The following timeline lists past
key implementation milestones:

1 2009: The Department of Environmental Protection (MassDEP) published a statewide
estimate of GHG emissions, including a determination that emissions in 1990 were 94.4

! Codified at M.G.L c. 21N.



million metric tons of carbon dioxide equivalent (MMTCO.e). The publication included

the most recent emissions data available at the time, and has been regularly revised by

MassDEP to include the most recently available information.? Consistent with United

Nations Framework Convention on Climate Change reporting protocols, emissions from

the combustion of biomass and biofuelsd including ethanold are tracked separately from

fossil fuels in MassDEP6s GHG inventory, and a

I 2010: The EEA determined that the emission limit for 2020 would be 25% below 1990
emissions, and published the Massachusetts Clean Energy and Climate Plan for 2020
(A o r i QECR®A The original CECP includes an extensive menu of policies that limit
GHG emissions, covering all significant categories of emission sources in
Massachusetts.®

1 2013: The EEA published a GWSA progress report 5 years after the promulgation of the
GWSA, as required in that statute. This report identified a gap between projected 2020
emissions and the 2020 emission limit, and suggested energy efficiency and the
identification of new clean electricity sources as policies that could deliver additional
reductions by 2020.*

1 2015: MassDEP published an updated 1990 GHG Emissions Baseline and 2020
Business as Usual (BAU) Projection for public comment, including complete emissions
data from 1990 through 2012, and partial data for 2013.°> The estimate of 1990 emissions
was revised slightly to 94.5 MMTCO,e. The most recent complete annual inventory data
for 2012 show that Massachusetts GHG emissions dropped almost 24% below the 1990
emissions level in 2012, due to mild weather and associated lower energy use. Partial
data available for 2013 indicate a reduction level greater than the 17% seen in 2011,
although complete 2013 data will not be available until early 2016. MassDEP6 s GHG
inventory data suggest that the 2020 emission limit is achievable as discussed in later
sections.

1.1.1 Massachusetts Greenhouse Gas (GHG) Inventory

The GWSA established the Climate Protection and Green Economy Act in Massachusetts
General Law, which requires MassDEP to, among other actionsfié tri enni ally publis
greenhouse gas emissions inventory that includes comprehensive estimates of the quantity of

2 Available at http://www.mass.gov/eea/agencies/massdep/climate-energy/climate/ghg/greenhouse-gas-
ghg-emissions-in-massachusetts.html.

3 See http://www.mass.gov/eea/waste-mgnt-recycling/air-quality/climate-change-adaptation/mass-clean-
energy-and-climate-plan.html.

* Available, along with additional data on GWSA implementation, at http://www.mass.gov/eea/air-water-
climate-change/climate-change/massachusetts-global-warming-solutions-act/.

® Statewide Greenhouse Gas Emissions Level: 1990 Baseline and 2020 Business As Usual (BAU)
Projection Update, at http://www.mass.gov/eea/agencies/massdep/news/comment/ghg-emissions-
update.html
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greenhouse gas emissions in the commonwealth for the last 3 years in which the data is

available, 0 d a filetermine the statewide greenhouse gas emissions level in calendar year

1990 and reasonably project what the emissions level will be in calendar year 2020 if no

measures are imposed to lower emissions other than those formally adopted and implemented

as of January 1,2009.0 [ MGL chapter 21N, section 2, subsecti

(@)].

Section 14 of the GWSA further required MassDEP to establish the 1990 GHG Emissions
Baseline and 2020 BAU Projection by July 1, 2009. The Statewide Greenhouse Gas Emissions
Level: 1990 Baseline and 2020 Business as Usual Projection (July 1, 2009) was published as
required.® Because significant new data became available, MassDEP published the Statewide
Greenhouse Gas Emissions Level: 1990 Baseline and 2020 Business As Usual Projection
Update in November 2015.” The updated 1990 Baseline/2020 BAU Projection contains a
complete GHG emissions inventory through the year 2012, with partial emissions for 2013,
using updated data sources, methodologies, emission factors, and global warming potentials
(GWPs).? The following overview draws on Ma s s D BNBv@mber 2015 inventory.

Greenhouse gas emissions in Massachusetts decreased by 22 MMTCO.e between 1990 and
2012. The GHG emissions were 94.5 MMTCO.e in 1990, peaked at 96 MMTCO.e in 1997 and
2005, and then fell to 72 MMTCO.e by 2012.° The overall result is a 24% reduction in GHG
emissions between 1990 and 2012, with the majority of the reductions coming from reductions
in fuel combustion emissions. The GHG emissions in 2013 were higher than in 2012, but
complete data are not yet available for 2013, thus the 2013 data point in Figure 1 is tentative.

® http://www.mass.gov/eea/agencies/massdep/climate-energy/climate/ghg/greenhouse-gas-ghg-
emissions-in-massachusetts.html#2

" For background on the Massachusetts GHG emissions inventory, including methodologies, see
Statewide Greenhouse Gas Emissions Level: 1990 Baseline and 2020 Business As Usual Projection
Update, November 2015, at http://www.mass.gov/eea/docs/dep/air/climate/gwsa-update-15.pdf and
accompanying spreadsheets, particularly http://www.mass.gov/eea/docs/dep/air/climate/gwsa-appc.xls.

® Not all GHGs have the same heat-trapping capacity. To account for these differences, a standard,

known as the global warming potential (GWP), relating the heat trapping potential of each GHG to an

equivalent quantity of CO, over a 100-year time horizon, has been developed by the Intergovernmental

Panel on Climate Change (IPCC). Emissions shown in this document utilize the standard published in

2007 in the | PCCbs Fourth Assessment Ri#lipnonettictonssoR4) , and
carbon dioxide equivalents (MMTCO.e). Carbon dioxide (CO,) is defined as having a GWP of 1, while the

other GHGs have the following GWPs: CH, (25), N,O (298), SFs (22,800), and HFCs and PFCs (ranging

from 124 to 17,700).
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Updated Massachusetts Baseline and Business as Usual (BAU) Figure

Projection of GHG emissions 19901 2020 based on AR4 GWPs, with

historical emissions for 19907 2012 and partial emissions for 2013 1
105

€ BAU projected emissions

2 Actual emissions

S 100

=

o

© 95

O

o

. 90

(/2]

=

S 85

2

@ 80

=

c

S 75

s 721 2020 Limit_ 70 g8
70 ‘ ; _ - ==== '

1990 1995 2000 2005 2010 2015 2020

Source: MassDEP (2015).

A review of Massachusetts GHG emissions by sector (Figure 2) shows that the division between
fuel combustion emissions (from 93% in 1990 to 92% in 2012) and non-energy emissions™
(from 7% in 1990 to 8% in 2012) remains fairly stable. Within the fuel combustion sectors, the
most noticeable shift in GHG emissions occurs with the decrease of the electricity consumption
emissions (from 30% in 1990 to 22% in 2012) and the increase of mobile combustion emissions
(from 32% in 1990 to 42% in 2012). For non-combustion sectors, the largest changes are due to
the decrease of the natural gas system GHG emissions (from 3% in 1990 to 1% in 2012) and
the increase of industrial processes emissions (from <1% in 1990 to 5% in 2012).

1% Fuel combustion emissions are GHG emissions from the combustion of fossil fuel in the residential,
commercial, industrial, and transportation sectors, as well as from electricity consumptions. Non-energy
emissions (also referred to as non-combustion emissions) are non-CO, GHG emissions from natural gas
systems (via pipeline leaks), industrial processes, agriculture, and waste management.
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Figure
Massachusetts GHG emissions by sector in 1990 and 2012
2
Percentage of 1990 Percentage of 2012
94.5 MMTCO,e Emissions by Sector 72.1 MMTCO,e Emissions by Sector
Industrial Processes 0.7% &ggcﬁﬁj{zg:go Industrial Processes 5.0% &ggw"h/llj{ecg;’?’

(3.6 MMTCO.e)

(0.7 MMTCO,e)

Waste 3.0% (2.8 MMTCO,¢e)

Natural Gas Systems 2.6% o , Waste 1.5% (1.0 MMTCO.e)
(2.4 MMTCO.e) Residential Natural Gas Systems 1.3% o
: (153 MMTCO,¢) (0.9 MMTCO.¢) Residential

(11.9 MMTCO,¢)

Commercial Commercial
(8.4 MMTCO,e) (5.3 MMTCO.e)
Mobile Combustion
(30.5 MMTCO.e) Industrial
Industrial Mobile Combustion (3.5 MMTCO,e)
(5.7MMTCO.) (9.9 MMTCO,¢)
Electricity Consumption
(15.8 MMTCO,e)

Electricity Consumption
(28.2 MMTCO.e)

Source: MassDEP (2015).

With respect to GHG emissions from the individual gases that contribute to total GHG emissions
(see Figure 3), there were reductions in carbon dioxide (CO,), methane (CH,), and nitrous oxide
(N2O) between 1990 and 2012, and increases in sulfur hexafluoride (SFg) and the other GHGs
(hydrofluorocarbons (HFC) and perfluorocarbons (PFC)). Carbon dioxide emissions decreased
by 21 MMTCO.e (or 25%) with most of the reduction in the electric sector. Methane emissions
decreased by 4 MMTCO.e (or 62%) due to decreases in natural gas systems and waste
emissions (see below for discussion of emissions from the waste sector). Nitrous oxide
emissions dropped 1 MMTCOe (or 66%), with the decrease almost entirely from the
transportation sector. While SFs emissions from the electric power transmission and distribution
system decreased, SFs and the other GHG emissions increased overall by 3 MMTCO.e (or
557%) primarily due to leakage of HFC refrigerants (known as ozone depleting substance
(ODS) substitutes).
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The GHG emissions from all fuel combustion sectors (transportation, electricity, residential and
industrial) peaked between 1990 and 2005, and then decreased to levels at or below emissions
in 1990 by 2012 (Figure 4). The electricity sector showed the greatest decrease (14 MMTCO.e),
dropping approximately 50% from a high in 2005 of 30 MMTCO.e to a low of 16 MMTCOze in
2012. Almost all the other fuel combustion sectors decreased emissions by 5 MMTCO,e
between their peak year and 2012:

i Transportation from a high of 35 MMTCO.e in 2005 back to early 1990s level of 30
MMTCO.e in 2012,

I Residential from almost 17 MMTCO-e in 1993 to 12 MMTCO.e in 2012, and
1 Commercial from almost 10 MMTCO.e in 1997 to 5 MMTCO.e by 2012.

9 Industrial fuel combustion sector peaked at 7 MMTCO.e in 1993 and dropped to 3.5
MMTCO.e in 2012.

Updated Massachusetts Baseline and BAU Projection of fuel Figure
combustion GHG emissions 19901 2020 by sector based on AR4
GWPs 4
40
Transportation rmmmmmm——— s S

w
()]
\

w
o

N
(¢}

Residential

4'/’

N
(&)
|
\

Commercial

-
o

Million Metric Tons of CO,equivalent
o S

Industrial (Fuel)

0

1990 1995 2000 2005 2010 2015 2020
Source: MassDEP (2015).

CHAPTER 1 7



Clean Energy and Climate Plan for 2020

E————

. . . Figure
Updated Massachusetts Baseline and BAU Projection of non-fuel
combustion GHG emissions 19901 2020 by sector based on AR4 GWPs 5
P
- 7
5 s

= Industrial (process) P

(<))

S ol

2 4 -

= ~

8‘“ Waste (landfill & wastewater) =

¢ 3

kS]

(2]

c

(@)

e 2

(&)

= Natural gas systems

()]

2 ,

g 1 g PN T
— N

§ Agriculture

0
1990 1995 2000 2005 2010 2015 2020

Source: MassDEP (2015).

Trends in the non-energy sector are less consistent and are occasionally victim to poor historic

data (Figure 5). The natural gas systems and waste sectors show decreases in GHG emissions

since 1990. Natural gas systems emissions show a drop of 1.5 MMTCO.e, decreasing steadily

from 2.4 MMTCO.e in 1990 to 0.9 MMTCO.e in 2012. The waste sector (comprised of

emissions from landfills and wastewater) emitted 2.8 MMTCO.e in 1990, dropping to

approximately 0.5 MMTCO.e between 2004 and 2009 because of landfill data issues, and then

held steady at 1 MMTCO.e beginning with 2010 due to methodology revisions for emissions

from landfills.* 1 ndustri al processes arimredsihgeemiSsomssextarwe al t h 6
with refrigerants causing most of the rise from 0.7 MMTCO,e in 1990 to 3.6 MMTCO.e in 2012.

It is important to note, however, that refrigerant emissions are expected to decrease in the

future (see the Stationary Equipment Refrigerant Management policy in the appendix for

det ail s) . Emi ssions from agriculture, Massachuset
constant at 0.3 MMTCO.e.

! See discussion on pages 15-16 of Statewide Greenhouse Gas Emissions Level: 1990 Baseline and
2020 Business As Usual Projection Update, November 2015, at
http://www.mass.gov/eea/docs/dep/air/climate/gwsa-update-15.pdf.
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1.1.2 Synthesizing GHG Emission Trends in Massachusetts

Table 1 provides additional information about GHG emissions in recent years, as compared to

1990. Estimated 2013 emissions were determined using data included in Ma s s D EpBbfisked
GHG inventory referenced in Section 1.1.1, with data gaps filled by carrying forward 2012 data.

Emission data for 2014 and 2015 are not yet available. Table 1 also includes annual GHG
reductions compared to 1990 gross emissions. To facilitate analysis, categories of emission
sources are identified, as are key drivers of observed changes in emissions since 1990.

Table
Historical GHG emissions (MMTCO.e) by sector
1
1990 2010 2011 2012 2013 Drivers of observed changes
Buildings 29.4 24.1 24.0 20.6 23.9 | Weather, efficiency, fuel switching
Transportation 30.5 30.5 30.7 29.9 31.2 | Gas prices, vehicle miles/gallon
Electricity 28.2 22.9 18.1 15.8 16.3 | Efficiency, fuel switching
Other” 6.3 5.7 5.8 5.8 5.6
Total 94.5 83.2 78.6 72.1 76.9
Reduction 0% 12% 17% 24% 19%
(% of 1990 level)

Af Ot her o natural dasisystems, industrial processes, agriculture, and waste.
Italicized 2013 values are estimated.

A key conclusion that can be drawn from Table 1 is that, to date, the dominant source of

emission reductions came from the electric sector. A significant shift from oil and coal to natural

gas as a fuel for power generation accounts for a net reduction of approximately 12 MMTCO.e
refl ect ed *Dnvenlhgpartbpdadrgy sfficiendyG

since

investments, electric demand has not grown significantly in recent years, removing load growth

1990,

as

as a driver of increased emissions. Emissions from fuel combustion in buildings have also fallen
moderately since 1990, largely due to improvements in the efficiency of fuel use and the
substitution of natural gas for oil in space heating. Recent year to year variability is largely

attributable to weather, as 2012 was a particularly mild year.

2 Emissions from coal and oil combustion at power plants in Massachusetts fell by nearly 18 MMTCO,e
between 1990 and 2013. This has been partially offset by an increase of approximately 6 MMTCO,e from
natural gas fired generators in Massachusetts and from electricity imports.

nvento



While some improvements in vehicle efficiency were realized since 1990, increases in the
amount of driving offset these gains, such that transportation is the only fuel combustion sector
to realize increases in emissions since 1990. Additional detail on past emissions is available in
Ma s s D E3MG emissions inventory description in Section 1.1.1.

1.2 Getting to 25% GHG Emission Reduction in 2020
1.2.1 Overview

As discussed in Section 1.1.2, GHG emissions are currently well below the 1990 level, and the
2020 emission limit appears to be within reach. To prepare this CECP Update, EEA
collaborated with participating state agencies to complete a thorough review of policies that
have the potential to deliver GHG reductions by 2020. Measured in terms of the absolute
amount of reductions expected to occur between 2015 and 2020, the two most significant
drivers are vehicle GHG emissions standards and additional clean electricity, each of which is
expected to contribute emission reductions of several MMTCO,e toward closing the gap
between current emissions and the 2020 emission limit. The impact of energy efficiency
investments is similar in scale, but less visible as their primary impact is in avoiding electric load
growth that would otherwise have occurred, rather than reducing emissions from current levels.
This CECP Update relies on key policies that are designed to ensure that these reductions are
realized, and also includes contributions from a comprehensive list of policies that cover nearly
all sources of emissions in Massachusetts.

The analytical approach to developing this CECP Update was rigorous. A core team of agency
experts, with contractor support, worked for more than a year to complete a comprehensive
review of existing and prospective policies and their potential to reduce GHG emissions. Three
lines of analysis were used to project 2020 emissions, assuming that the policies in this CECP
Update are fully implemented:

i First, a review of recent emission trends was combined with rough estimates of effects of
key policies mentioned above (vehicle GHG standards and new clean electricity) to
develop a range of potential emissions for 2020.

I Second, a detailed quantitative review of all policies was completed to estimate
expected emission reductions across the economy.

i Third, a widely-used energy planning platform was used to assemble a projection of
2020 emissions across all sectors of the economy.

The results of these efforts support the conclusion that if the policies included in this CECP
Update are fully implemented by 2020, emissions should be at least 25% below the 1990 level
in 2020. Additional information about the full implementation of these policies is provided in the
next three sections.



1.2.2 Policy-Based Assessment

Determining whether the policies listed in this CECP Update will achieve the required emission
reductions necessitates a quantitative estimate of the contribution of each policy. Estimated
GHG reductions in 2020 from the full implementation of all policies will likely total 25.0
MMTCO.e, or 26.4% of 1990 gross GHG emissions (Table 2). However, the amount of
reductions attributable to policies may be over-estimated to some degree. For example, future
obstacles could impede the implementation of a policy (e.g., failure to pass enabling legislation),
or assumptions used to estimate reductions could prove to be overly optimistic (e.g., emission
factors).

In addition to estimating GHG reductions from policy implementation, it is also necessary to

account for changes in GHG emissions since 1990 that are not addressed by policies, such as

fuel switching from oil in the building and electricity sectors. Comparison of 1990 emissions to a

pl ausi ble fAbusiness as us ushowsHthaeGHG reduatibnsnobf 2020 e m
attributable to the CECP Update policies could amount to an additional 2.5 MMTCO.e reduction,

or 2.6% of 1990 emissions. However, the amount of GHG reductions caused by factors such as

the weather, relative fuel prices, and economic growth is highly uncertain.

The impact of uncertainties in future policy implementation and non-policy factors (i.e. weather,
relative fuel prices, and economic growth) is impossible to quantify precisely, but could easily
amount to several MMTCO,e™ or more. Therefore, full implementation of the policies included in
this CECP Update is necessary to ensure that the 2020 emission limit is achieved. A review of
Table 2 suggests that a particular focus on the Clean Energy Imports policy is appropriate,
given the amount of reductions anticipated from this policy and the fact that new legislation (or
new regulation like the Clean Energy Standard) is required for implementation. Without this
policy, there is a significant risk that the total amount of reductions realized in 2020 will be less
than 25%, compared to the 1990 emissions.

13 Because MA GHG emissions in 1990 were 94.5 MMTCO,e, 1 MMTCOe is roughly 1% of 1990 levels.



List of Policies and Reductions Anticipated in 2020

Table

2
MMTCO,e % of 1990 level
Building Fuels and Energy Efficiency 9.0 9.5%
All Cost Effective Energy Efficiency 5.4 5.8%
Advanced Building Energy Codes 15 1.6%
Building Energy Rating and Labeling ‘ '
Expandmg Energy Efficiency Programs to Commercial and Industrial <<0.1 <<0.1%
Heating Oil
Appliance and Product Standards 1.0 1.1%
Developing a Mature Market for Renewable Thermal Technologies 1.0 1.1%
Tree Retention and Planting to Reduce Heating and Cooling Loads <<0.1 <<0.1%
Transportation, Land Use, and Smart Growth 5.7 6.1%
Federal and California Vehicle Efficiency and GHG Standards 3.7 3.9%
(CAFE/Pavley) ) )
Federal Emissions and Fuel Efficiency Standards for Medium and
. 0.4 0.4%
Heavy Duty Vehicles
Federal Renewable Fuel Standard (RFS) and Regional Clean Fuel 01 0.1%
Standard (CFS) ' '
Clean/Electric Vehicle Incentives 0.1 0.1%
GreenDOT 1.0 1.1%
Smart Growth 0.4 0.4%
Electricity Generation and Distribution 7.8 8.2%
Coal-Fired Power Plant Retirements 2.7 2.9%
Renewable Portfolio Standard (RPS) 1.1 1.1%
Clean Energy Imports 4.0 4.2%
Clean Energy Standard (CES) ' '
Regional Greenhouse Gas Initiative (RGGI)
Electric Grid Modernization
Non-Energy Emissions 2.5 2.6%
Reducing GHG Emissions from Plastics Combustion 0.3 0.3%
Stationary Equipment Refrigerant Management 0.1 0.1%
Reducing SFs Emissions from Gas-Insulated Switchgear 0.4 0.4%
Reducing Emissions from the Natural Gas Distribution Network 1.7 1.8%
Cross-Sector Policies
MEPA GHG Policy and Protocol
Leading By Example
Green Communities
Consideration of GHG Emissions in State Permitting, Licensing and
Administrative Approvals
Total of Reductions Attributable to Policies Assuming Eull 250 26.4%
Implementation
Other Changes Not Attributable to Policies (Since 1990) 2.5 2.6%
Total Estimated Reductions from Full Policy Implementation 27.5 29.1%

" For some policies, GHG reductions are shown as <<0.1 MMTCO,e because no significant reductions are
expected by 2020. Cross-cutting policies have GHG reductions represented by a dash (* ) because the
reductions are counted in other policies. Additional information on these policies is available in Chapter 2

and the appendix.




An energy sector accounting tool was used, with contractor support, to represent projected
GHG emissions from all emission sources in Massachusetts in 2020, consistent with the policy-
based assessment described above. A particular purpose of this step was to analyze cross-
sector relationships, such as the impact of increased use of electric vehicles on electricity sector
emissions. The results of this exercise support the conclusion that the policies will reduce
emissions by more than 25%, relative to the 1990 level.

1.2.3 Sector-Based Assessment

To support the projection that the policies in this CECP Update will reduce emissions as
required, recent GHG emissions inventory data were also reviewed, along with factors that are
most likely to drive change between 2015 and 2020. Table 3 illustrates this approach, and
shows a range of plausible outcomes. Discussion of each sector appears below Table 3, along
with a projection of a likely outcome that emissions will be reduced by 25% in 2020, relative to
1990, if policies in this CECP Update are fully implemented. Importantly, this section includes
discussion of a high emissions scenario in which the 2020 emission limit is not achieved. While
meeting the 2020 emission limit appears likely, this scenario shows the importance of fully
implementing all of the policies included in this CECP Update to ensure the 25% reduction
against the 1990 level by 2020.

. . . . Table
Historical and 2020 projected GHG emissions (MMTCO.e) by
sector 3
1990 | 2010 | 2011 | 2012 | 2013 2.020 Key drivers
Estimate
Buildings 29.4 24.1 24.0 20.6 23.9 201 24 | Varies with weather
Transportation 30.5 30.5 30.7 29.9 31.2 291 32 | Vehicle GHG standards
Electricity 28.2 22.9 18.1 15.8 16.3 117 14 | New clean imports
Other * 6.3 5.7 5.8 5.8 5.6 6
Total 94.5 83.2 78.6 72.1 76.9 661 76
X L] 0% | 12% | 17% | 24% | 19% | 20i30%
(% of 1990 level)

A Ot her o natural dasisystems, industrial processes, agriculture, and waste. Italicized 2013
values are estimated.




For each sector, the following information was considered:

1 Buildings i The predominant source of direct* emissions from buildings is the
combustion of fuels for space heating, so emissions are significantly affected by
weather, as illustrated in the variability observed in recent years. Fuel prices can also
have significant impacts. Therefore, emissions from this sector are difficult to forecast
with any precision. However, because of the long-term trend toward substitution of
natural gas for oil, and a suite of policies that reduce fuel demand in buildings and
encourage the deployment of renewable thermal technologies, moderate emission
reductions from this sector are likely by 2020 with greater gains expected post-2020.
Therefore, accounting for these trends and recent observed variability, 201 24 MMTCOe
appears to be a robust range for 2020, with 22 MMTCO.e representing a reasonable
central estimate.

i Transportation i Passenger vehicles are the dominant source of emissions from the
transportation sector, with significant contributions also coming from diesel trucks and
aviation. Emissions from fuel combustion are determined by the efficiency and usage of
vehicles (as measured in Avehicle miles travel
Between 2015 and 2020, significant improvements in vehicle efficiency will occur as the
stringency of vehicle GHG standards increases. Analysis completed by contractors to
support this CECP Update projects reductions in the range of 3i 4 MMTCO.e from fuel
use in vehicles in Massachusetts between 2013 and 2020, driven by increases in vehicle
efficiency. Other policies will have positive impacts by supporting the use of alternative
transportation modes (such as transit and walking) and fuel switching (to electricity and
possibly advanced low carbon biofuels). However, recognizing the historic increase in
VMT from 1990 to 2013 of 22%, it remains possible that an increase in VMT will offset
some or all of these benefits. Therefore, accounting for these trends and recent emission
data, 297 32 MMTCO.e appears to be a robust range for 2020, with 30 MMTCO.e
representing a reasonable central estimate.

i Electricity i Changes in electric sector emissions between 2015 and 2020 will be
determined by a number of discrete factors, each of which is reasonably well
understood. Consistent with recent trends, EEA anticipates that energy efficiency
investments will fully offset increasing demand for electricity in homes and businesses.
The loss of the Commonwealthd s onl y nucl ear poweeamitpg ant, and
electricity generation source, will present a significant challenge, reversing some of the
gains achieved by replacing coal-fired electric generation with lower emitting, more
efficient gas-fired generation. However, new supplies of clean electricity, such as RPS-
eligible renewables and hydropower, will help if fully implemented before 2020. Analyses
by EEA suggest that, taken together, net reductions of as much as 5 MMTCO,e by 2020
are possible. The Clean Energy Imports policy contributes approximately 17% of the

* Indirect emissions from electric generation are the largest source of building emissions, but are
addressed in the electric sector.



overall 25% reduction goal (or 4.2% of the emissions in 1990) if fully implemented before
2020. Other risks to fully realizing these emission reductions include: non-compliance
with the RPS program, inadequate transmission infrastructure development, extreme
weather increasing electricity demand, or increased oil use for power generation in 2020
as a result of constraints on the gas system or other factors. Therefore, assuming
successful implementation of the Clean Energy Imports policy, 111 14 MMTCO.e
appears to be a robust range for 2020, with 12 MMTCO.e representing a reasonable
central estimate.

1 Non-Energy i Changes in non-energy emissions between 2015 and 2020 are not
expected to be significant compared to changes in other sectors, so 6 MMTCO,e
appears to be a reasonable estimate for 2020 emissions. Additional information about
non-energy emissions is included in Section 1.1.1 of this CECP Update.

The sector-based approach suggests that, assuming the key policies discussed above are fully
implemented, a reasonable central estimate of GHG emissions in 2020 is 70 (22 + 30 + 12 + 6)
MMTCO.e, which represents a 26% reduction relative to 1990 emissions.

1.3 Beyond 2020

The GWSA includes a long term goal of reducing emissions by at least 80%, relative to the
1990 baseline level, by 2050. It also requires EEA to set specific emission limits for 2030, 2040,
and 2050. To maintain consistent progress toward the GWSA goal for 2050, it is particularly
important to set a 2030 emission limit and finalize a plan for meeting that limit by the end of
2020. Populating the energy sector accounting tool that was mentioned in Section 1.2 with draft
projections for 2030 and 2050 supports this effort. Over the coming years, EEA will refine these
projections, including multiple scenarios, to determine how best to address GWSA requirements
for 2030. A critical part of this work is identifying policies that are important for achieving the
2050 emission limit, because they have the potential to compound over time. Examples of such
policies include:

1 Clean Energy Imports i Additional clean energy imports are necessary to complement
the existing RPS program, particularly as electrification of the vehicle and space heating
sectors is expected to result in increased electricity demand.

i Advanced Building Energy Codes i The long lifespan of buildings means that the
emissions profile in this sector is slow to change. Energy efficiency in new construction
is the most cost effective way for the buildings sector to reduce emissions between 2015
and 2050.

1 Federal and California Vehicle Efficiency and GHG Standards i Standards are in
place to increase vehicle efficiency each year through 2025, and GHG reductions will
continue as older vehicles are replaced by more efficient new vehicles.



i1 Clean/Electric Vehicle Incentives T Meeting the 2050 emission limit requires powering
the transportation sector largely with electricity. This transition requires new
infrastructure, incentives, and sustained policy over the 151 30 years it takes for the
vehicle fleet to turnover.

1 Smart Growth i New growth takes a long time to substantially alter land use patterns
and the amount of driving that results from those patterns. However, the synergistic
effect of applying multiple smart growth techniques can substantially reduce vehicle
miles traveled for existing and new households alike.

1 Appliance and Product Standards i Appliance standards that reduce energy
consumption from electric and gas-fueled appliances will take time to deliver reductions,
and therefore must be in place by 2030 in order to be fully implemented by 2050.

1 Developing a Mature Market for Renewable Thermal Technologies i Continued and
accelerated renewable thermal installations are required to electrify the buildings
sectords heati nganmnd dutcioloilz en gMa sosaadcshusett sd cl e

1 Tree Retention and Planting to Reduce Heating and Cooling Loads 1 Trees take
decades to mature, so planting must be enhanced and sustained to achieve the desired
reductions in 2050.

A common conclusion across past 2050 planning studies, including the study that was
completed to support the original CECP, is that the only viable path to deep reductions in GHG
emissions is through a combination of reduced energy consumption (through increased energy
efficiency in vehicles and buildings), expanded availability of clean electricity, and electrification
of the transportation and heating sectors. Electrification poses a particular challenge because of
the need for new infrastructure, including transmission lines, storage capacity, and consumer-
facing components such as public vehicle charging stations and smart meters. The scope of the
challenge can be summarized in three words: reduce, electrify, and decarbonize. The need to
complete this transition by 2050 will guide planning for 2030, and, as required by GWSA, ensure
that a 2030 limit is established that maximizes the potential to reduce emissions by at least 80%
by 2050, relative to 1990 emissions.

1.4 Economic Impacts

Massachusettshasavi br ant green economy wéahdnerdyma@ustrf o mmon we &
growing 64% since 2010, illustrating the positive economic impact of key policies in this CECP

Update. Since 2010, the date of publication of the original CECP, emissions have fallen and the

economy has thrived (Figure 6). As longer term benefits are realized across sectors, this trend

is expected to accelerate.

15 See http://images.masscec.com/2015MassCleanEnergyindustryReport.pdf.



http://images.masscec.com/2015MassCleanEnergyIndustryReport.pdf

. . . . Figure
Historic MA emissions and economic indicators:

cleaner air and a growing economy 6

Source: MassDEP (2015).

The Acts of 2008 created the Massachusetts Clean Energy Center (MassCEC) through the
Green Jobs Act to support the development of a clean energy market through education,
research, and wor kforce dawibdMassgechusettstClean Efergy Ma s s CEC6H
Industry Report*® highlights the economic impact of both energy efficiency and renewable
energy markets in the Commonwealth. The report estimates that there are currently 98,895
workers and 6,439 firms working as part of the approximately $11 billion Massachusetts clean
energy sector. According to MassCEC, clean energy job growth continues at a rate that
outpaces general job growth in the Commonwealth. Growth has been steady despite changing
state incentives. Every region in the Commonwealth has seen positive growth. Some sectors of
the clean energy economy have become robust, such as energy efficiency and building
envelopes, efficiently producing greater numbers of installations with fewer employees, while
others, such as alternative transportation, are emerging markets that will see even further job
growth. Ongoing investment in electric sector efficiency and building envelope improvements is
expected to contribute $3.2 billion to the gross state product. Massachusetts is also a leader in
clean energy innovation, a job sector that can drive the market, offer higher wages for its
employees, and attract investment.

Many of the policies in this CECP Update have initial implementation costs, coupled with
economic benefits that accrue over time. While quantification of these effects is beyond the
scope of this CECP Update, policy costs are considered and managed, and benefits can be

1% See http://images.masscec.com/2015MassCleanEnergyindustryReport.pdf.
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