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Over 100 Network Members "%
Vermont /“¢ ;

Wood ’- 0 VP‘) SA)\\' bourne's ’
Pellet energy BUILDINGC YIS
GREEN l VERMONT CO ENERGY

MOUNTAIN ELECTRIC OR ; g i
POWER \V [ PT 6 vital L

a7\ COMMUNITIES Lag guawrampeciona
PACKETIZED

.S NETEY vERMONT T
' TECH  pusucassers  VERMONT I.EAGUE 0
OF CITIES @TOWNS il

TheNature @ V E I < : £
Conservancy Vermont Businesses . CAB 1§~.1\1¢n&£ N E

for Social Responsibility —~
Renewable
2ANORWICH Energy

IA\‘ LLLLLLLLLLLLLLLLL
@ RAP VS ECU Vermont

ENERGY CO-OP
OF VERMONT




Energy Action Network Public Partners
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Economic impacts of

EAN’s Path to Paris: DECREASE in

2020 - 2035 out-of-state spending:
$1.115
billion

INCREASE in

in-state investment:
Net consumer savings:

$323
<2 $792

million
N= million

i




FOSSIL FUELS

25%

($500 million)

75%

($1.5 billion)

ELECTRICITY

WOOD

62%
($495M)

80%?
CEPLD

($297M) s 3

20%
($23M)

Recirculates in the VT economy
B Lleaves the VT economy
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savings / cost
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I/
Total savings for a

o VT household: Nearly

$10,000

over 15 years




Decreasing costs and new policy support
rapid growth of solar in VT

Policy:
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Now is the time for rapid emissions reductions
beyond the electricity generation sector
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Progress to Paris

Percent decrease in overall GHG emissions
(2016, compared to 2005 levels)

RI©

MES l CT® l NH? . MAS l NY?

-5%

-10%

-15%

-20%

-25%

Paris Goal'S

-30%

-35%




25

l 2005 W 2016
H 2016

20

19.4

Ll 13.7

10 10.5

data not available

ME CT NH MA NY
Per capita emissions

(metric tons CO2e per person)




Total net change in VT GHG emissions,

1990 vs 2016: 1.11 MMTCO2e
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Vehicle miles traveled per capita, 2015

Annual vehicle miles, per capita




W Light trucks/SUVs W Passenger cars

7))
9
©
7))
9
.2
<
0
>
3
0
Z

&

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

G



Vermont’s GHG emissions by sector

TOTAL = 9.76 MMTCO, e (2016)

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

(1]

N

Million Metric Tons CO2 Equivalent (MMTCO,e)

0.15 / 1.5%

TRANSPORT BUILDING AGRICULTURE ELECTRIC INDUSTRIAL WASTE
THERMAL GENERATION PROCESSES




+1.11
MMTCO,e

Emissions increases and
decreases across the region:
2005 vs 2016
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GHG emissions from the electricity sector, consumption based
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Transportation:

5-6 tons
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Average annual Vermont emissions, per capita:
15.6 tons CO2e
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EVs nhow the majority of new vehicles sold in Norway
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What do we mean by ‘total energy’?

ENERGY ENERGY ENERGY
USE EMISSIONS EXPENDITURES
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What will it take to
reach 90% by 2050?

Appliances/
lighting
7%

Electric
generation/

o)
transmission 3 0 /0

15% savings from
TN cfficiency

36%
Transportation
42%

10%
90%

renewable

24%

renewable

TODAY 2050
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Gas vs. EV cost comparison

over 150,000 miles

Fuel

Oil Changes & Filter Replacement
Tire Changes

Engine Air Filter Replacements
Cabin Air Filter Replacements
Spark Plug Replacements

Coolant Flush and Replacement

GAS VEHICLE
$17,585

$900
$600
$207

$273

$439
$110

ELECTRIC VEHICLE

$9,164
None
$600
None
$273
None

$110



2020-2025:

72,500 heating systems

replaced
(12,500 per year)

THERMAL: 39%

ADD
90,000
HEAT
PUMP
SYSTEMS
ADD
25,000
ADVANCED
WOOD
HEAT
SYSTEMS
90,000
ADD’L
RETRO- ADD
0.258 FITS 90,000

17,717 21,421 27,186 11,687
HEAT PUMP  PELLET BUILDING HEAT PUMP
SYSTEMS UNITS RETROFITS  WATER
(2019) (2018) (2018) HEATERS

(2018)

Path to Paris:
90,000 cold climate
heat pumps

9,000 efficient
pellet stoves

6,000 automated
pellet boilers



ﬁ Thermal , Electricity
16.4 TRILLION BTU
(after accounting for RECs)
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Wood pellets from Northeast cut
GHG emissions vs. fossil fuel heating
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Business as usual will not get us to 90% by 2050

100%

80%

90% by 2050 @

©60%

25% by _’
We are here —~, 202’5.,/’

7
40% 40% by 2035 g
7

Business as usual

% renewable of total Vermont energy use

20% -N-/v,g/w

2000 2010 2020 2030

2040 2050



Getting to Paris will
require ALL these efforts

10 9.76

5 Transportation 34%

Thermal 39%
8

Electricity 16%
Other strategies 11%

Million Metric Tons CO2 Equivalent (MMTCO_e)
wu

—

(@)

2016 2025
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Source energy Site energy

=

Ry

Mining/ Fuel transport Electricity Transmission Delivered Electricity
drilling 2% loss generation 7% loss 40%
11% loss 40% loss (Total loss: 60%"

\



. = States
shaded in
green have
a Global
Warming
Solutions
Act or its
equivalent
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Economic growth & emissions
reductions in RGGI states

50%
X~ "\ 31% more economic growth

40%

30%

20%

10% CO2

RGGI STATES
NON-RGGI

EMISSIONS

0%
ECONOMIC
—— GROWTH

-10%

NON-RGGI

-20%

Percent change, 2008-2018

RGGI STATES

-30%

-40% Emission have

fallen 90% faster

-50%

Source: Acadia Center. 2019.



EVs need to make up at least a third of new
vehicles sold through 2025

B Cumulative EV sales: Path to Paris M Projected cumulative non-EV sales

300,000

200,000

New vehicle sales

100,000

2019 2020 2021 2022 2023 2024 2025




Vermont heating energy sources

HEATING OIL 32%

NATURAL GAS 23%

CORDWOOD 19%

PROPANE 17%

WOOD CHIPS 3.2%

RENEWABLE
ELECTRICITY 2.8%

NONRENEWABLE
ELECTRICITY 1.7%

WOOD PELLETS
1.2%

OTHER RENEWABLE
0.1%
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Renewables
in state and
out of state,
pre-REC
44% out-of-state
56% in-state

Hydro jf:174
0.5% Methane
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Renewables

' go\af
in state and

1% Wind
0.2% Biomass

out of state,
post-REC

83% out-of-state
17% in-state



VT electricity generation and
purchases 2018, pre-REC

NUCLEAR 30%

HYDRO QUEBEC SYSTEM MIX 24%

OTHER HYDRO 14%

WIND 11%

BIOMASS 7%

SOLAR 6%

NONRENEWABLE
SYSTEM MIX 5%

METHANE 2%

ISO-NE RENEWABLE
1%

OTHER NRE 0.4%




Vermont Renewable Energy Standard targets and compliance

100%

Non-renewable energy

80%
75% by 2032

60%

40%

% of Total Site Energy, post-RECs
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20%

10% by 2032

Tier 2: Increasing new small-scale, in-state
renewable electricity

2017 2020 2023 2026 2029 2032



Total Energy
Burden

Total Energy
Expenditure

$3,859 - $4,669 @ Lowest(avg. 6.7%)

@ Low (avg 8.4%)

@ 95,347 -$5,911 Moderate (avg. 10.1%)

@ 55,912 - $6,384 @ High (avg. 12.9%)

@ Highest (avg. 17.4%)

@ 56,385 - $6,949

Source: Efficiency Vermont




Vermont clean employment growth by technology, 2014-2019

10,610
10,570
10,708

7,800
7,974
8,585

6,965
6,529
6,263

3
©

1,397
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666
792
929
1147
1,214
1,236
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ENERGY RENEWABLE CLEAN OTHER
EFFICIENCY ENERGY TRANSPORTATION




Electricians

HVAC workers

Installation, maintenance,
and repair technicians

Sales representatives

Engineers

$13.57

$13.10

$13.10

$17.60

$24.99

$19.43

$20.77

$20.77

$28.71

$37.21

$28.89

$32.66

$32.66

$56.74

$56.61

Entry

$18.91

$18.43

$14.84

$30.55

$23.78

Mid

$25.47

$25.15

$20.72

$39.57

$39.38

ENERGY EFFICIENCY

High

$32.95

$35.05

$30.23

$68.70

$57.98



