f} ENERGY ACTION NETWORK

Where We Stand Now... And What It Will Take
to Get Where We Want to Go

Jared Duval, EAN Executive Director
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Energy Action Network

The Mission of the Network

Energy Action Network (EAN) works to achieve Vermont's 90%
renewable by 2050 total energy commitment and to
significantly reduce Vermont’'s greenhouse gas
emissions in ways that create a more just, thriving, and
sustainable future for Vermonters.



eSteward a Common Agenda
eCollect Data and Measure Results
eCoordinate Mutually Reinforcing Activities

eFacilitate Continuous Communication




The Four Es of This Presentation

‘Emissions
‘Energy
Economy
‘Equity



AN VT Needs a Rapid and Sustained Emissions

o Decline to Meet Commitments

Now is the time for rapid emissions reductions

10.24 (2005

10

Paris Accord Goal
26%-28% reduction
below 2005 levels

by 2025
// ’

@ .46 VT CEP Goals
40% reduction

below 1990 levels

by 2030

5.15

80%-95% reduction
below 1990 levels

HISTORICAL
EMISSIONS

Million Metric Tons CO2 Equivalent (MMTCO,e)

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

M Transportation HM Thermal M Electricity M Industrial Processes M Waste Management



Vermont’s GHG emissions by sector’

TOTAL = 9.76 MMTCO,E (2016)

% TOTAL ENERGY USE
ACCOUNTS FOR 80%
OF VT’S GHG EMISSIONS ————

Million Metric Tons CO2 Equivalent (MMTCO,e)

TRANSPORT BUILDING AGRICULTURE ELECTRIC INDUSTRIAL WASTE
THERMAL GENERATION PROCESSES

1. Vermont Greenhouse Gas Emissions Inventory and Forecast: 1990 - 2016. January 2020.
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Net Change in VT GHG Emissions, 1990 vs 2016
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Per capita emissions and progress to Paris




% SHARE OF NET CHANGE IN GHG EMISSIONS, BY
SECTOR, 1990 VS 2016

¥ Industrial Processes " RCl Fuel Use N Transportation Other ¥ Electricity

+111

-0.96
MMTCO2e

vT MA NY cT RI NH ME




Per Capita Vehicle Miles Traveled, by State, 2015

11,698
11,014

9,799 Plot Area
8,807 8,722
7,417
I 6,473
VT ME NH CT MA RI NY




Vermont Annual New Vehicle Sales

VT vehicle fleet composition & efficiency

M Light trucks/SUVs

B Passenger cars

40,000

New vehicle sales

10,000

2012 2013 2014 2015 2016 2017 2018
Average 20.7 20.9 21.4 21.8 22.1 22.4 22.6
fleet MPG MPG MPG MPG MPG MPG MPG MPG



GHG Emissions covered by State/Provincial Policy

00w 0% 8% 15% 20% 17% 80% 85%
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Sector v. Consumption-Based GHG Inventories

2012 MN consumption emissions by category and life cycle phase
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Emissions Emissions produced Emissions
produced in and consumed in imported into
Minnesota Minnesota Minnesota
and exported

67.9 MMTCO,e 71.9 MMTCO,e 61.2 MMTCO,e

In-boundary Consumption-based

inventory inventory
139.8 MMTCO,e 133.1 MMTCO,e




45.3 TRILLION BTU 16.4 TRILLION BTU
(after accounting for RECs)
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Benefits

Meeting our commitments will improve
Vermonters’ health, save them money, and
boost our local Vermont economy



Average heating fuel pricing (1998-2018)
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Source: Compiled by Biomass Energy Resource Center (2018) using data from Vermont Department of Public Service and the US Energy Information ‘:‘, ENERGYACT’ON NETWORK
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Monthly transportation fuel prices, 2005-2019
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Dollars Spent on
Fossil Fuels
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Source: Vermont Agency of Commerce and Community Developmen t (2018)
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Going electric saves money

B
E
N GAS VEHICLE ELECTRIC VEHICLE
E Fuel $2.74/gallon? $1.50/gallon equivalent®
F Oil Changes & Filter Replacement $900 None
Tire Changes $600 $600
I Engine Air Filter Replacements $207 None
T Cabin Air Filter Replacements $273 $273
S Spark Plug Replacements $439 None
Coolant Flush and Replacement $110 $110

“.} ENERGY ACTION NETWORK




Statewide EV Fuel Cost Savings

Switching to all-electric transportation

S $1,400 could have saved over $3.5 billion
% $1,200 in fuel costs over five years

2 41,000

Total Expenditures

2013 2014 2015 2016 2017

M Estimated Electric Cost B Added Gasoline & Diesel Cost
US EIA, VEIC

. -



Vermont share of clean
energy jobs by sub-sector

Clean Other:

Transportation: 5607 jobs
1,259 jobs 4%

7%

Energy
Efficiency:
10,570 jobs
56%
Renewable
Energy:

6,263 jobs
33%

-
Sourcac vermont 2018 Clean Energy Industry Report. Clesn " ENERGY ACTION NETWORK
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Tom Torti
President and CEO of the Lake

Stephanie Yu
Policy Analyst with Public Assets

Darren Springer
Chief Operating Officer and

Patricia Moulton

President of Vermont Technical

Institute Champlain Regional Chamber of Manager for Strategy and

College

Commerce Innovaticn at Burlington Electric

Department

Geoff Martin
April Salas Tiana Smith Laural Ruggles Energy Coordinator for the Town
Executive Director of the Revers Energy Services Manager for Director, Community Health of Hartford

Center for Energy Vermont Gas Improvement, Northeastern VT

Regional Hospital

Johanna Miller
Energy & Climate Program

Director, VNRC

N ¢*/

Dave Laforce
Owner, Built by Newport

Linda McGinnis
Economist and Policy Analyst

Fellow, Energy Action Network

Dr. Tara Kulkarni, P.E.

Associate Professor, Norwich

University




Kerrick Johnson Justin Johnson Phil Huffman Maura Collins Nick Charyk Elizabeth Chant
Director of Strategy and Public Head of Global Strategic Markets, Director, Government Relations Executive Director, Vermont Communications & Public Affairs Managing Consultant at Optimal
Affairs at VEIC MMR &Policy, The Nature Conservancy Housing Finance Agency (VHFA) Manager, AllEarth Renewables Energy, Inc

. . Josh Castonguay Olivia Campbell
Brian Gray Karen Gll_tman ) Kate Dg;rqchers VP and Chief Innovation Executive, Andersen
General Manager, Energy Co-op of Market Dev. & Policy, Center for Projects and Initiatives Manager Power Supply Executive Director of Renewable
Vermont Sustainable Energy (CSE) for Packetized Energy

Energy Vermont




Where Do We Most Need Focus Now?

Electricity

Generation Transportation Thermal
Policy &
Regulatory
Reform ? ? ?
Public
Engagement ? ? ?
Technology
Innovation ? ? ?
Capital

Mobilization ? ? ?

28



Case Study of Transportation

Transformation: Norway

How did they do it?
« Charged fees to

Electric Mobility: Norway Races Ahead

Countries with the highest share of plug-in electric vehicles in new passenger car sales in 2018’

Norway Si@ e, 01 4%
Iceland g I 0.1 4% account for the
Sweden g T 3.01% -
Netherlands e T 6.69% SOC|aI d nd
Finland <= I 4.74% I
China Sl I 4.44% Top 3 markets by total EV sales in 2018 environ mental COSt
Portugal IE = 3.44% of the purchase of
Switzerland EJ 3.18% i -
st S > 5% china N S 03,000 new fossil fuel
United Kingdom £i% il 2.53% United States 5 I 361,000 vehicles

Belgium I'H Il 2.43%
Canada I+ Il 2.22%
Denmark sme B 2.14%
France Tl 2.10%
United States = ] 2.09%
South Korea ‘. ] 2.05%
Germany ™= N 1.97%
Ireland I Bl 1.57%

Norway %= § 73,000

 Heavily subsidized
and promoted EV
purchases instead

@ @ @ * including plug-in hybrids and light vehicles, excluding commercial vehicles .
statista %

@sStatistaCharts Sources: ACEA, CAAM, InsideEVs, KAIDA
: 29



Norway - Policy Goals

How did Norway do it?... First, set strong requirements with funding

» By 2020 - 50,000 ZEVs on Norwegian roads (surpassed in Dec. 2017)
» By 2025 - 100% new vehicle sales must be ZEV — including cars, urban buses and light commercial vehicles
» By 2030 - all heavy-duty vans, 75% of new long-distance buses, and 50% of new trucks must be ZEV

Turning Point - Norway EV sales reached 58% of total sales (March 2019)

Market share based on car registration data

100 % 100%
/ by
= - ELECTRIC 2025
e0
40
- FOSSIL FUEL
20 \} 0%
0 by

2013 2014 2015 2016 2017 2018 2019 2025

30



Case Study of Thermal Transformation:

Upper Austria

* 47% of heating is from Europe
renewable sources, primarily
sustainably managed biomass
via automated wood pellet e
boilers (VT thermal sector only gf}’ s

19% renewable). “
- Population approx. 2x Vermont ' -
- How did they do it? “Sticks,

carrots, and tambourines.” ,’




‘ Where We Most Need Focus & Action Now

Electricity

Generation Transportation Thermal
Policy &
Regulatory K K
Reform

Public >k >k

Engagement

Technology
Innovation
Capital
Mobilization

32
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Path to Paris

What will it take to meet our Paris Climate Agreement
commitment?



2.53 MMTCO, e reduction by 2025 is required

to meet the Paris Agreement’

TRANSPORTATION? THERMAL?® ELECTRICITY*
ADD
0.50 93330 90,000 Pm———
. HEAT I 0.50
= EVS PUMP I [
SYSTEMS [ [
& 045 ﬁ ' !
I [
Q * ADD | 1
25,000

E 0.40 ADVANCED : :
S WwooD | [
< 0.370 HRAT I |
- 0.35 SYSTEMS ; :
5 I 1
= INCREASE : :

> NON-EV
- 0.30 FLEET 96,000 : :

MPG BY !
o o Ao 200 MW I ;
DOUBLE RETROFITS ADD
N 0.25 TRANSIT 0.258 90,000 WIND 1 1
O HEAT ADD 500 ! !
O A PUMP MW SOLAR ! !
w 0.20 WATER I I
c HEATERS [ [
o p— | [
° AR L
1) 0.15 0.160 0.164 ADD 15 MW i 1
- FARM & I I
‘:_; 0.144 LANDFILL I 1
METHANE 1 |
= 0.10 I 1
c -~ . .
Q2 | I
= 0.05 0.065 [N !
= I I
I [
I [
2,788 22.2 19% 10,694 26,534 25,409 10,092 241 MW 344 MW 18 MW OTHER
LATEST EVS MPG OF WORK HEAT PUMP ADVANCED BUILDING HEAT PUMP WIND SOLAR FARM & REDUCTIONS
(2018) (2015)  COMMUTES SYSTEMS WOOD HEAT RETROFITS  WATER (2018) (2018) LANDFILL
STATUS
(2017) (2017) SYSTEMS (2017) HEATERS METHANE
(2015) (2017) (2017)

Sources and Notes: 1. £ AN calc
2015), VT Agency of Natural Re

ylations based on relative emissions reductions in MMTCO2e based on 2018 Greenhouse Gas Emissions Inventory Brief (1990-
wrces. 2, EVs assumes SO% AEV and 50% PHEV. Transit includes drect red.
through buses, trains, rideshare, vanpool, etc. 3. Heat pumps and haat pump water haaters assume switching from cil or propane heaters to 75% renewable
electricity. Advanced wood heat udes automated, central wood heat systems and pellet stoves, Weatherization assumes project results in 25% reduction in
energy use (the statutory goal). 4. Wind includes imported wind, since there are no plans to build wind in Vermont prior to 2025

f single occupancy vehic

nmutes
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Path to Paris

What does that look like over the next six years?

Vermont homes weatherized

125,000
2019

100,000
2020

75,000
2021
50,000 2022
25,000 2023
2024

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

) ENERGY ACTION NETWORK 2 0 2 5

# of addt’'| homes
weatherized/
year

6,393
7,725
9,333
11,277
13,626
16,463
19,892




Path to Paris

Advanced wood heat (AWH) systems in Vermont  RCCHENERUCTTUS IR CUER g

pellet boilers or

60,000 stoves/year | furnaces/year
2019 1,395 543
0,00 2020 1,705 634
2021 2,015 725
| 2022 2,325 815
AMIN - R . ~ P IO - P AR ARRT AARA A 2023 2’635 906
m st toric AWH systems 18 2024 2,945 996

— L €$EN£RGYACTIONNETWORK 2025 3,255 1,087




Path to Paris

What does that look like over the next six years?

Heat pump systems in Vermont Year |# of addt’l heat
pumps/ year

pomo 2019 4,579
75,000 2020 6,060
2021 8,020
2022 10,615
2023 14,049

50,000

25,000

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2024 18’593

2025 24,608

A
Source: Historic hest pump dta extrapoiated from Efficiency Vermont rebate data and assumes rebates capture 75% of statewide ‘-' ENERGY ACTION NETWORK




Path to Paris

What does that look like over the next six years?

Electric vehicles in Vermont Year # of additional electric
vehicles /year

2019 1,812
2020 2,989
2021 4,932
2022 8,138
2023 13,427
2024 22,153

2025 36,550

o
Source: ‘.-' ENERGY ACTION NETWORK
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Vermont Annual Vehicle Sales

B New Used

36,132

36,487

38,262

38,802

20,000

Hill

40,000

66,272

65,761

66,038

67,089

66,880

60,000 30,000

100,000

About 2/3
of sales

are used
vehicles

120,000

VT DMV



AN We’'ve Already Done This For One Form of

\ U Energy...

Total VT solar capacity and cost

2 300,000

T Group net metering

% ceiling raised to 2% <
> 3
= b
- Solar adder 200,000 é’
T ceiling raised to 4% 'g
. o
- ©
o ¥
o E:
o o
O 100,000 @«
c S
L. o
o —
>

2000 2002 2004 2006 2008 2010 2012 2014 20716 2018



Percent of emissions covered by statewide decarbonization program

. 10% 17% 21% 85% 82% 70%
. v : : : B Transportation
: i 28% ; :' ' 38% !
: o v : B Thermal
: : v 31% | |
ow |— """ - A i [l Electric
| : g : | | Il Other
on ! 43% | 399 Filled-in portions indicate
' C 1 33% 1 i energy sector emissions
i i capped by policy
vT NY? MAS® CA* QcCs BCs
et v a1 e e A P e e o i A P aaury HN( 20t MR RO B MA G “" ENERGY ACTION NETWORK
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California has decoupled emissions and
economic growth (2000-2017)
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Québec has decoupled emissions and
economic growth (2000-2017)

140
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110
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REAL GDP

QUEBEC +27.5%
joins Western

Climate Initiative

S !

-10.0%

GHG EMISSIONS
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&»
Source: Emissions: Environment and Climate Change Canada, GHG Emissions by Province and Canadian Economic Sector, ‘o' ENERGYACTION NETWORK

rce: SSIONS f
1990-2016; GDP: Statistics Canada, NWT Bureau of Statistics
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Summary

Learn more and spread the word!



Top 5 Takeaways

1. Today, our work needs to focus on transportation and thermal -
those two sectors emit the most, use the most fossil fuel, and are most
expensive for Vermonters.

2. We have solutions to get Vermonters off of fossil fuels for transportation
and heating and to lower costs: renewable heat, EVs, and more.

3. In order to even meet our commitment to the Paris Agreement, we need
to start immediately ramping up those solutions for Vermonters.
Business as usual will not get us to that commitment.

4. That will take economy-wide action: using revenue from carbon policies
to incentivize these key solutions across the economy.

5. If we do this right, and bring everyone along, then we stand to improve
our health, increase energy affordability, strengthen our economy,
and protect our natural environment.

. <5



Together, we can do this




Learn More

Visit www.eanvt.org to download the full
Annual Progress Report and additional
graphics (Release Date: March 11, 2020)

Questions or Comments? Email Jared Duval
(jduval@eanvt.org)




