2050 Roadmap:
Building Solutions to Address Climate Change
in the Commonwealth

March Public Meetings

Massachusetts
lobal Warming
Solutions




® Welcome and logistics

e Audio from meeting is being recorded and will be posted online
* GWSA and Integrated Climate Solutions
® GHG Emissions Inventory
® New Goal: Net-Zero Emissions by 2050
® 2050 Decarbonization Roadmap Study
® 2050 Preview: Decarbonization and Net-Zero Emissions

® Audience Feedback
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GWSA and Integrated Climate Solutions
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Global Warming Solutions Act (GWSA)

® The GWSA “was passed to address the grave threats that climate change
poses to the health, economy, and natural resources of the Commonwealth.
The act is designed to make Massachusetts a national, and even international,

leader in the efforts to reduce the greenhouse gas emissions that cause
climate change.” NEPGA v. DEP (2018)

® Requires a comprehensive, science-based approach —“evaluate the total
potential costs and economic and noneconomic benefits of various reduction
measures to the economy, environment and public health, using the best
available economic models, emissions estimation techniques and other

scientific methods” G.L. c. 21N § 4(d)
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Global Warming Solutions Act (GWSA)

® GWSA requires 10-year emissions limits (percentage of 1990 baseline level)

together with implementation plans to achieve them:

2020 Emissions 2030 Emissions
Limit: 10%-25% Limit

2040 Emissions 2050 Emissions
Limit Limit: =280%

Set at 25% in To be set by To be set by .EtEA dSetcretc?/
5010 5070 5030 in en2502oose in

Plan for 2920, " Plan for 2030, ) " Plan for 2040, : " Plan for 2050, )
released in to be released to be released to be released

. 2010 - by2020 . by2030 - by2040 |

® Emissions limits are legally binding. Kain v. DEP (2016)
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Integrated Climate Solutions

Executive Order 569

“ensure that efforts to meet greenhouse gas emissions limits are
Section 1 consistent with and supportive of efforts to prepare for and adapt to the
impacts of climate change and extreme weather events”

GWSA

"policies and strategies for ensuring that adaptation and resiliency efforts

Section complement and do not conflict with efforts to reduce greenhouse gas

10(a)

emissions and contribute to meeting statewide emission limits'" and
include "strategies that conserve and sustainably employ the natural
resources of the commonwealth."
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Local partnership Leading by Example

) Municipal Vulnerability Preparedness (MVP) Program

Program Manager: Xara Runsten, 617-626-7826, kara.runsten@mass.gov

NORTHEAST

Michelle Rowden RMAT: Resilient MA Action Team

978-242-1358
michelle.rowden@mass.gov

Responsible for the State Hazard

Mitigation and Climate Adaptation
Plan (SHMCAP) implementation, First year initiatives
GREATER BOSTON I . .
Carolyn Meklenburg monitoring, and maintenance, with
617-626-7825 ez :
carolyn.meklenburg@mass.gov  Fe@presentatives from each g gt?&:gazgg%tgm)gnag?annaxgtion
Secretariat and key state agencies Tracker (www.resilientma.org)
o ! | , ‘n;‘%@ + Development of climate
BERKSHIRES Hazard resilience standards and capital
GREATER CT CENTRAL % Mitigation : ;
& HILLTOWNS RIVER VALLEY ey Plan - planning evaluation tools for
Carrieanne Petrik Andrew Smith 617-655-3913 a ge ncies
617-875-0911 413-755-2119 hillary.king@mass.gov
carrieanne petrik@mass.gov andrew.b.smith@mass.gov

SOUTHEAST

Courtney Rocha

; ot ;”"f’"':“‘";m""."": i 617-877-3072 PP Y
AN, rant Ke N =l
N et courtney.rocha@mass.gov < %j& \
<

MVP Program Status - February 2020

NEW MVP Planning Grant Recipients (FY20)
Regional Partnerships
*  Completed Acticn Gramt (FY18) NG
*  Ongoing Acticen Grant (FY19) N
NEW Action Gramt Recipient (FY20) A
[}

10 0 o0

www.mass.gov/municipal-vulnerability-preparedness-program
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http://www.mass.gov/municipal-vulnerability-preparedness-program

Greenhouse Gas (GHG) Emissions Inventory
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Historical GHG Emissions in MA by Major Sectors
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New Goal: Net-Zero Emissions by 2050




What is Net-Zero Emissions?

MA Historical & Hypothetical Future GHG Emissions
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2050 Emissions Limit: Submit Comments at

by 4/10/2020

( A level of statewide greenhouse gas ) REDUCTION IN EMISSIONS

emissions that is equal in quantity to the 1990 Level
amount of carbon dioxide or its equivalent
that is removed from the atmosphere and
stored annually by, or attributable to, the 20%
Commonwealth; provided, however, that
in no event shall the level of emissions be 40%

greater than a level that is [80, 85, 90]%

below the 1990 level. 60% —
~ /
. Not Compliant
Maximum 80% — Compliant P
Allowable |7 - - - - == === =77 - - - - -
Emissions 100%

— 0%

= 20%

CARBON EQUIVALENT REMOVED AND STORED
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http://www.mass.gov/2050Roadmap

The “2050 Roadmap”




Roadmayp to a Decarbonized MA

® GOAL: Identify the strategies, policies, ® Outputs include:

and implementation pathways for MA to
achieve at least 80% GHG reductions by

Roadmap to a Decarbonized MA by 2050

2050, and the priorities to achieve an (and 5 technical reports)

interim goal by 2030.

® The Study will characterize impacts of 2030 GHG emissions limit
policy implementation, including but (to be set by EEA Secre tary)

not limited to:

GHG emissions

MA Clean Energy and Climate Plan for
2030

Costs and benefits

Socioeconomic equity

Public health impacts
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Project Components and Timeline

YOU
ARE
HERE

July 2019 Dec. 2020

Project Sector Models Built & Tested;

Kick-Off . . :
Initial Pathways Developed & Pohcy Analys1s Pathways % Policies

Analyzed To gether

Scenario/ Sensitivity
Analysis: Pathway “Stress

[estns Publish

Deep Decarbonization Pathways Reports
(DDPs) for MA

Stakeholder Encacement
© e s
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Building sector
models
Transportation
sector models Net-Zero,
Land Use sector
models

Energy supply
model

Integrated energy
demand model

@

Analytical Process

GWSA

Compliant

Pathway

Non—Energy
sector models

Scenario/
Sensitivity analysis Final pathway
P 1. 1 . .
OUCY anatysts & policy Prioritization
Economic analysis portfolio to
Health & Equity 2050

analysis

5-7 Deep

Decarbonization

Pathways

2030

emissions
limit &

2020-2030

policy

portfolio
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Scenario/Sensitivity Analysis

High Technological Change

A. Uneven Technology Adoption: D. High Response, High Challenge

High electric vehicle adoption due to low cost; et o Al CRiGR B moss eies;

land development sprawls; Electric vehicles and mode shifting both popular;

Higher population leads to building development
increases in urban, suburban, and rural;

Heat electrification AND building efficiency are Renewables and storage grow;

Renewables and storage grow, low cost;

slow. . -
Low Social Building efficiency slows due to warmer weather. High Social

Response . . Response
P B. High Inertia: C. Slow Renewable Deployment: P

Adoption of electric vehicles is slow; Electric vehicles remain expensive, mode shifting

Land development sprawls; more popular;

Renewable electricity grows; New development is denser;

Heat electrification gains traction, but building Renewables grow slowly, high cost;

efficiency does not. Building efficiency grows more readily.

Low Technological Change




2050 Preview:
Decarbonization and Net-Zero Emissions
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Pillars of Decarbonization & Net-Zero

9w 4 @

Expand Clean Increased Carbon
Energy: Sequestration:

Increase Energy

Efficiency: End-Use Fuel

Switching:
Building : Renewable Conserving natural
e Electric cars, T :
weatherization, electricity, grid lands, best
: hydrogen trucks, heat
passive house storage, advanced management

construction, etc. pumps, biofuels, etc. biofuels, etc. practices

Icons made by I'recpik from www. flaticon.com



https://www.flaticon.com/authors/freepik
http://www.flaticon.com/
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Massachusetts in 2050
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https://www.renewableenergyworld.com/wp-content/uploads/content/dam/rew/Online%20Articles/2015/06/REW_StateAndMetroGovernments.jpg

Personal vehicles: moving from gasoline to electric
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https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/2018.04.05-Northeast-Deep-Decarbonization-Pathways-Study-Final.pdf

Source:
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https://irp-cdn.multiscreensite.com/be6d1d56/files/uploaded/2018.04.05-Northeast-Deep-Decarbonization-Pathways-Study-Final.pdf

Energy resources needed to support these

transformation & increased energy demand

B Natural Gas

1,200

M Fuel Ol
1000 M Diesel
M Gasoline
i W Residual Fossil Fuels
[
D 800 Renewable Thermal and Electro-Fuels
g M Electricity
o
=
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50 25%

200 A
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7% 204 r DIS jon O
0
1990 2000 2010 2017 NJ 80x50 US DDP MD 80x50
MA Energy Consumption (SEDS) Previous 2050 study results, adapted and scaled to MA
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https://www.nj.gov/emp/docs/
http://deepdecarbonization.org/countries/#united-states
https://mde.maryland.gov/programs/Air/ClimateChange/Documents/2019GGRAPlan/Appendices/Appendix F - Documentation of Maryland PATHWAYS Scenario Modeling.pdf

MA’s Land Cover Distribution

Forest: 3.3 million acres
Built: 1.1 million acres

Cultural Grassland: 0.3 million acres

N 1.4 million acres of natural

L
Miles

lands conserved to date

"

B suit | | cultural Grassland [ | water

[0 Forest [ | Other . ‘&

Source: Harvard Forest (2019)
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See yourself in 2050

[mage Credit Renewable Enerngorld
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https://www.renewableenergyworld.com/wp-content/uploads/content/dam/rew/Online%20Articles/2015/06/REW_StateAndMetroGovernments.jpg

Audience Feedback

® Please come up to the rnicrophone and provide feedback on any of the information

presented this evening, including, but not limited to:
® The proposed emissions limit for 2050

® Suggestions for implementation pathways, policies, programs, etc. to consider for

greenhouse gas mitigation

® Feedback on the anticipated systems transformations for achieving net-zero emissions

® Please limit your remarks to 3 minutes to allow time for everyone to speak
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THANK YOU

Please feel free to provide written feedback on the 2050
emissions limit or the study more broadly at

www.mass.gov/205 ORoadmap
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http://www.mass.gov/2050Roadmap
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2050 Roadmap Public Meetings
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http://www.mass.gov/2050Roadmap

Study Team

Stakeholders

* State Agencies & Governor's Office

* GWSA Implementation Advisory
Committee (IAC)

® Technical Steering Committee
® Focus Groups

* Community Members

© I .

Research Team

Cadmus Group
ARUP
Evolved Energy Research

Harvard Forest

VEIC

RSG

AEG

Converge Strategies
Dr. Jonathan Krones*

Dr. Wendy Jacobs*

*Independent Consultant
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Net-Zero, GWSA Compliant Pathway

VAN

AN

7 DDPs

Regional balance
of energy

demand and

supply.

Least-cost

optimization.

Boundary

Conditions

—/

Sector Models and Analytical Process

Implementation Plan / Roadmap

AN

Sector Models

Transportation

Buildings

Energy Supply

Non—Energy

Land-Use

N

Integrated
Pathway

AN

Cross- Cutting
Models

Economic

Analysis

Health and
Equity Analysis

Policy Analysis

Steps &
Outcomes

Wide view, holistic energy systems, regional context

Narrow focus, personal consumption, sub-state geographies




