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METRICS

ENERGY (BTUS): electricity, gas, and other heating fuels consumed citywide
(subdivided into residential and commercial/industrial)

Data Source: Energy utilities for gas and electricity, MPCA and ACS for other fuels

WATER (GALLONS): potable water consumed citywide (subdivided into residential
and commercial/industrial)

Data Source: Minnesota Department of Natural Resources

TRAVEL (VEHICLE MILES TRAVELED): on-road distance traveled within city limits

Data Source: Minnesota Department of Transportation

WASTE (SHORT TONS): citywide municipal solid waste managed via recycling,
combustion, and landfilling (prorated from countywide data)

Data Source: Minnesota Pollution Control Agency

GREENHOUSE GAS
EMISSIONS (TONNES
CO,E): citywide
greenhouse gas
emissions associated
with each of the four
indicators

Includes: carbon
dioxide, methane,
nitrous oxide

Excludes: biogenic
emissions




SCOPE

72 CITIES WITH 1+ YEAR OF COMPLETE DATA

A Andover, Apple Valley, Arlington, Austin
B Belle Plaine, Bemidji, Big Lake, Blaine, Bloomington, Brainerd, Brooklyn Center, Brooklyn Park,
Burnsville

C-D Columbia Heights, Coon Rapids, Crystal, Duluth

E-F Eagan, Eden Prairie, Edina, Elk River, Falcon Heights, Fridley

G-H Golden Valley, Grand Marais, Hastings, Hopkins, Hutchinson

I-L Inver Grove Heights, Isanti, Jordan, Lake ElImo, Lauderdale, Lexington
M Mahtomedi, Maplewood, Marine on St. Croix, Minneapolis, Minnetonka, Moorhead, Morris
N New Brighton, New Germany, Newport, Nisswa, North Saint Paul, Northfield

O-R Oak Park Heights, Oakdale, Orono, Red Wing, Richfield, Robbinsdale, Rochester, Rosemount,
Roseville, Royalton

S Saint Anthony Village, St. Louis Park, Saint Paul, St. Paul Park, Shoreview, South St. Paul,
Stillwater, Sunfish Lake

V-W  Victoria, Warren, Wayzata, White Bear Lake, Willmar, Winona, Woodbury




SCOPE

31 CITIES WITH COMPLETE 2020 DATA

A Andover, Apple Valley, Arlington, Austin

B Belle Plaine, Bemidji, Big Lake, Blaine, Bloomington, Brainerd, Brooklyn Center, Brooklyn Park,
Burnsville

C-D Columbia Heights, Coon Rapids, Crystal, Duluth

E-F Eagan, Eden Prairie, Edina, Elk River, Falcon Heights, Fridley

G-H Golden Valley, Grand Marais, Hastings, Hopkins, Hutchinson

I-L Inver Grove Heights, [santi, Jordan, Lake Elmo, Lauderdale, Lexington

M Mahtomedi, Maplewood, |Viarine on St. Croix, Minneapolis, Minnetonka, Moorhead, Vlorris

N New Brighton, New Germany, Newport, Nisswa, North Saint Paul, Northfield

O-R Oak Park Heights, Oakdale, Orono, Red Wing, Richfield, Robbinsdale, Rochester, Rosemount,
Roseville, Royalton

S Saint Anthony Village, St. Louis Park, Saint Paul, 5t. Paul Park, Shoreview, South St. Paul,
Stillwater, Sunfish Lake

V-W  Victoria, Warren, Wayzata, White Bear Lake, \Willmar, Winona, Woodbury




SCOPE

18 CITIES WITH COMPLETE 2007-2020 DATA

A Andover, Apple Valley, Arlington, Austin
B Belle Plaine, Bemidji, Big Lake, Blaine, Bloomington, Brainerd, Brooklyn Center, Brooklyn Park,
Burnsville

C-D Columbia Heights, Coon Rapids, Crystal, Duluth

E-F Eagan, Eden Prairie, Edina, Elk River, Falcon Heights, Fridley

G-H Golden Valley, Grand Marais, Hastings, Hopkins, Hutchinson

I-L Inver Grove Heights, Isanti, Jordan, Lake EImo, Lauderdale, Lexington
M Viahtomedi, Maplewood, Viarine on St. Croix, Minneapolis, Minnetonka, Vioorhead, Morris
N New Brighton, New Germany, Newport, Nisswa, North Saint Paul, Northfield

O-R Oak Park Heights, Oakdale, Orono, Red Wing, Richfield, Robbinsdale, Rochester, Rosemount,
Roseville, Royalton

S Saint Anthony Village, St. Louis Park, Saint Paul, 5. Paul Park, Shoreview, South St. Paul,
Stillwater, Sunfish Lake

V-W  Victoria, Warren, Wayzata, White Bear Lake, \Willmar, Winona, Woodbury




GREENHOUSE GAS EMISSIONS
2020 — TOTAL FOR 31 CITIES

WASTE
2%

¢

TRAVEL
32%

ENERGY
66%

Non-travel energy is the
largest contributor to
community-wide emissions.

Focus efforts there.
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GREENHOUSE GAS EMISSIONS

AVERAGE

CITY OPERATIONS
1.7%

Emissions from local
government operations are a
very small percentage of a
community’s total.

Think bigger.



GREENHOUSE GAS EMISSIONS

2020

100%

90%

80%

Emissions from non-travel

70%
60%
50%
40%
30%
20%

SUOISSIW? |e}0} JO %

energy range from 50-70% for

most cities.

10%
0%

BMSSIN
o|epXeQ

SIY319H 9A04D JBAU|
As|eA uapjoo
pooma|de|p

B UOIBUUIA
Aingpoopn
M3IADI0YS

9)€7 Jeag aHyM
uolysg maN
CIILENN!
uol3ulwoolg
eulp3

[ned jules yinos
yJed sino juies
dldlesd uap3
9||IAsuINg

3uim pay

[ned jules

J9AIY X3

uede3

[ned jules YLON
A9| e a|ddy
yning
IpaWOolYe N
pesayJoon
19159Yd0Y
23e|IA Auoyluy jules
S1y319H uooje4
PIPYYMON
uosuIydINH

W Travel m Waste

M Energy



GREENHOUSE GAS EMISSIONS

2020

Breakdowns vary by city.
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GREENHOUSE GAS EMISSIONS
2020

tonnes CO,e per capita
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Emissions vary between cities.
The statewide average is 25
tonnes CO,e per capita and the
global average is 5.5.

Aim for under 3 tonnes CO,e
per capita by 2030.



GREENHOUSE GAS EMISSIONS
2020

25
20

15
10 [ | IIII totals.
I!"I! III!I Use caution when comparing

Many variables impact city
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GREENHOUSE GAS EMISSIONS — TRAVEL
2019 — TOTAL FOR 31 CITIES

5

Travel emissions are highest in
suburban areas.
Support other forms of
mobility.

0

Urban Suburban Rural

w

tonnes CO,e/capita
N

[EEN
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GREENHOUSE GAS EMISSIONS — RESIDENTIAL
2020 — TOTAL FOR 31 CITIES

4

3
2
1
0
Urban Suburban Rural

Household emissions are
lowest in urban areas.

CO,e/capita

tonnes
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RESIDENTIAL ENERGY USE
2019 — 31 CITIES

250 Cities with high percentages of
. , suburban, rural single-family homes and
o owner occupancy used more
8 150 energy.
£ Increase housing density
% 100 R ALl where appropriate.
-~ e x ° NP2 e ° I ‘
50 3O O Q o ()
L) VR IYA VERd: S x . L
0 Tkt ) SHA N 1 Cities with more new homes
T I T e e do not use less energy than
s S ES iR e EE L SRS e 2588553355 cities with older homes.
8535 35252828 "§38e55388 273 ..
Es £ & 0w g =£gg7 <gws . Improve energy efficiency of
n < 8 [ °
- = =0 new construction.

% Single-family, detached % Owner-occupied =0O= % Built after 2000 =0O= % Electric heating



GREENHOUSE GAS EMISSIONS

TOTAL - 18 CITIES

18

[E
(<))

million tonnes CO,e
= =
N IS

10

15.5 15.6

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

& Electricity

® Natural Gas/Other

M Travel

B Waste

Greenhouse gas emissions
have decreased by 31% since
2007 — achieving the 2025
state goal.

Build on this momentum.



GREENHOUSE GAS EMISSIONS

TOTAL GREENHOUSE GAS EMISSIONS — 18 CITIES

10%

0%

City specific greenhouse gas
reductions range from 19% to
42%

-10%

-20%

% change from 2007

30% Track your own progress.

-40%

-50%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020



GREENHOUSE GAS EMISSIONS

TOTAL - 18 CITIES

million tonnes CO,e

Change from
2007 to 2020

Electricity

-53%

Gas

+9%

Travel

-24%

Waste

I
-11%

Electricity emissions decreased
by 53%. Gas and waste varied
and travel stayed relatively flat
until the pandemic.

Keep pushing electricity while
finding long-term solutions for
gas and travel.

19



ELECTRICITY
TOTAL — 18 CITIES

0%

0% \/\ Electricity emissions decreased
MWh, -14%

due to using less electricity
20 and using cleaner generation
sources.

% change since 2007

-30%

-40%

Both policy and local actions
coze/Mwh,-48%  make a difference.

CO2e, -53%

-50%

20



ELECTRICITY EMISSIONS FACTORS
MINNESOTA UTILITIES

2,500

2,000

1,500

Ib CO,/MWh

1,000

500

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

— Great River Energy

Minnesota Power

Regional Average (MROW) ===Xcel Energy

Clean energy adoption varies
across the state.

If your electricity is carbon-
intensive, invest in renewable
energy.



RENEWABLE ELECTRICITY
NORTHFIELD — 2017

WINDSOURCE SOLAR GARDENS
6% 3%

ON-SITE RENEWABLES
3%

OTHER ELECTRICITY
88%

Grid decarbonization is driven
in part by local action.

Local actions make a
difference.

22



ENERGY USE
TOTAL — 18 CITIES

40

35

30
.---‘~s
25 o

e Residential electricity use
20 stayed relatively constant
15 while commercial/industrial
decreased by 18%.

million MMBtu

10

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

= @- Commercial/Industrial Electricity Residential Electricity



ENERGY USE
TOTAL — 18 CITIES

40

35 P/\\O//\\

. ~e-- N '--0---o---o—--o---..--o.\*\‘

. Gas use is highly variable but is
trending up in non-residential

uSes.

million MMBtu

15

10

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—O=Commercial/Industrial Gas Residential Gas
- @- Commercial/Industrial Electricity Residential Electricity



RESIDENTIAL GAS
RESIDENTIAL GAS USE PER HOUSEHOLD — 18 CITIES

% change from 2007

30%

20%

10%

0%

-10%

-20%

-30%

-

”
L4
”
”

2007 2008

2009 2010

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Residential gas use is very
weather dependent and has
not decreased over time.

Weatherize and electrify
homes.

...... Heating degree days

25



RESIDENTIAL ELECTRICITY
RESIDENTIAL ELECTRICITY USE PER HOUSEHOLD — 18 CITIES

10%

5%

0% = —

Household electricity use

-5%

g decreased by an average of
e 11%.
o -15%
x 20% .,. ; T N~ - Continue supporting
25% household energy efficiency.
-30% ' :
-35%
-40% L Cooling degree days

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020



COMMERCIAL/INDUSTRIAL ELECTRICITY
COMMERCIAL/INDUSTRIAL ELECTRICITY USE — 18 CITIES

% change from 2007

60%

50%

40%

30%

20%

10%

0%

-10%

-20%

-30%

-40%

-50%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Commercial/industrial
electricity use decreased by an
average of 19%.

Continue supporting energy
efficiency in commercial and
industrial buildings.



COMMERCIAL/INDUSTRIAL GAS
COMMERCIAL/INDUSTRIAL GAS USE — 18 CITIES

80%

60%

20w Commercial/industrial gas use

2 is weather dependent.
£
= 20% \ =
lén —/""\ \ A ° ° °
2 /‘\“\‘1\\\/0/\ \\\\ Y \ Commission commercial
X 0 D — ~. /" \\ ~ /"’ \\\; H H
0% N v/ . buildings.

-20%

------ Heating degree days
-40%
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020



COMMERCIAL/INDUSTRIAL GAS
COMMERCIAL/INDUSTRIAL GAS USE PER HEATING DEGREE DAY — 18 CITIES

% change from 2007

80%

60%

40%

20%

0%

-20%

-40%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

=

Commercial/industrial gas use
per heating degree day
increased by an average of 7%.

Invest in electrification.

Design and operate buildings
to meet changing energy
needs.



ENERGY USE
TOTAL — 18 CITIES

40

. /\//\\O//\\

25 -

e We are making progress at
20 reducing electricity use.

million MMBtu

15

10 Now focus on gas.

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

—O=Commercial/Industrial Gas Residential Gas
- @- Commercial/Industrial Electricity Residential Electricity



ENERGY EMISSIONS

TOTAL - 18 CITIES

million tonnes CO,e

6

”--.\

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

== Commercial/Industrial Gas

- @®- Commercial/Industrial Electricity

Residential Gas

Residential Electricity

Gas emissions are now
comparable to electricity
emissions and are not
decreasing.

Electrify building and process
loads.

Promote district energy
systems.



VEHICLE TRAVEL
18 CITIES

% change since 2007

10%

5%

0%

-5%

-10%

-15%

-20%

-25%

-30%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

CO2e/VMT, -10%

VMT, -16%

CO2e, -24%

Prior to 2020, a decrease in
the carbon intensity of each
mile counterbalanced an
increase in vehicle miles
traveled.

Accelerate VMT reduction and
electric vehicle adoption.



VEHICLE MILES TRAVELED
VMT — 18 CITIES

% change from 2007

30%

20%

10%

0%

-10%

-20%

-30%

-40%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

VMT trends vary by city.

Track your own data.



WASTE
18 CITIES

% change from 2007

20%

15%

10%

5%

0%

-5%

-10%

-15%

-20%

-25%

-30%

Waste, 14%

CO2e, -11%

02e/Waste, -22%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Increase recycling rates
counterbalanced an increase in
waste disposed for an overall
decrease in waste emissions.

Focus on waste reduction
strategies.



WASTE
WASTE EMISSIONS PER PERSON — 7 COUNTIES

% change from 2007

40%

30%

20%

10%

0%

-10%

-20%

-30%

-40%

-50%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Waste-related emissions vary
based on waste disposed and
disposal method.

Support efforts to get city-
specific data.



WASTE

WASTE MANAGEMENT METHODS — 18 CITIES

100%

909

X

809

X

709

X

609

X

509

X

409

X

309

X

209

X

109

X

0%

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

W Recycled ® Landfilled ™ Incinerated

The recycling rate for these
counties increased from 26%
in 2007 to 47% in 2020.

Continue to increase recycling
rates.



Select City

City of Eden Prairie (eden prae .

GREENHOUSE GAS EMISSIONS

community-wide greenhouse gas emissions from building energy, vehicle travel, and the management of municipal solid waste

900K

800K
700K
600K
500K
400K B Waste
[ Travel
300K I Energy
200K _
Units
| Greenhouse Gas Emissions v
100K
Normalize
0 | not normalized) A |

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Tonnes of CO2e

>

Explore the data at
RegionallndicatorsMN.com

37
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SETTING GOALS

A-B Albert Lea, Bloomington, Burnsville

26 Minnesota cities have
Eden Prairie, Edina, Elk River, Falcon Heights, Golden Valley, climate goals.

©G Grand Marais
I-L Inver Grove Heights, La Crescent The bold cities have goals
to be carbon neutral by
M-N  Mahtomedi, Maplewood, Minneapolis, Minnetonka, Northfield 2040.

O-R Oakdale, Red Wing, Rochester, Rosemount, Roseville
Source: MPCA Minnesota Sustainability Index

S-W Saint Anthony Village, St. Louis Park, Saint Paul, Warren, Winona



MAKING PLANS

These 39 cities each have at
least one of the following:

e climate action plan
* energy action plan

 adaptions/resiliency plan

Source: MPCA Minnesota Sustainability Index

* Denotes a plan in progress



EXPLORING OUTCOMES

HENNEPIN COUNTY

tonnes CO,e
20,000,000

15,000,000

10,000,000

5,000,000

2005

2010

2015

2020

2025

2030

2035

2040

2045

2050

mmmm Commercial/Industrial Efficiency
Residential Efficiency

B Electric Grid Mix
Local Renewable Energy
Building Electrification

mmmm Vehicle Travel Reduction

B Low- and Zero-Emissions Vehicles

B \Vaste Reduction and Diversion

mmmm Carbon Sequestration

=== Plan

* Goal
== Business-As-Usual



B commercial/industrial efficiency SELECT CITY [Eden Prairie V]
" Residential efficiency

B Electric grid mix
Renewable energy

SET GOALS

Remaining gap

Set greenhouse gas reduction goals for non-travel
energy in your city.

@® Carbon neutral by 2040

©  Align city goal with Minnesota’s goals from the
Next Generation Energy Act of 2007

O  Custom goals

SELECT STRATEGIES

» RESIDENTIAL EFFICIENCY

r RFNFWABIFFNFRGY

2005 2010 2015 2020 2025 2030 2035 2040

https://www.regionalindicatorsmn.com/wedge/city/2/



https://www.regionalindicatorsmn.com/wedge/city/2/
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TRACKING PROGRESS
ST. LOUIS PARK

PLANNED EMISSIONS REDUCTIONS BY SECTOR

tonnes CO2e
1,000,000
900.000 ® Baseline
' O Updates Track progress compared to:
800,000
700,000 e Baseline data
200,000 « Reduction plans
500,000
400,000 B Commercial/Industrial Efficiency ¢ Goa|S

Residential Efficiency

300,000 Renewable Energy

200,000 Travel Strategies

B Waste Strategies

100,000 B Advanced Thermal Strategies & Offsets
m Advanced Travel Strategies & Offsets

2005 2010 2015 2020 2025 2030 2035 2040

= Business-As-Usual ~  ===== Goal




DRIVERS OF CHANGE
HENNEPIN COUNTY

W Emissions increases Emissions decreases M Total emissions

2007 INVENTORY
population growth

job growth

colder winter

other increases

less travel per person

less commercial electricity
cleaner electricity

other decreases

2019 INVENTORY

17.4 million metric tons CO,e

+5%
+4%
+2%
+2%
-2%
-7%
-15%
-4%

14.7 million metric tons CO,e ENEYA

Evaluate impacts of:

City growth
Weather
Energy mix

Efficiency



CALL TO ACTION

Take high-impact action.
* Electrify buildings
e Weatherize homes and
commission commercial
buildings
 Reduce reliance on
vehicle travel

e Support electric vehicles




PUBLIC DEMONSTRATION, LEADERSHIP ENCOURAGEMENT

* Install solar on rooftops of public buildings Promote utility rebate programs through city

 Adopt net-zero energy standards for public facilities communications
 Replace City Fleet with electric vehicles Encourage net zero energy development
Publicize financial resources for efficiency and

decarbonization projects
Encourage ride-share programs

REGULATION INCENTIVES

Implement a sustainable building policy Enable PACE financing
Adopt an energy benchmarking ordinance Offer regulatory incentives within zoning
Require EV infrastructure at multi-use Expedite permitting for clean energy projects

developments . - - Offer technical assistance for private sector
Support statewide policies (building energy code :

projects
updates; clean car standards)
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CALL TO ACTION

Advocate for state and federal action.
* (Clean energy

 Energy codes
e Building electrification
* Electric vehicles

* Ongoing data collection

46




CALL TO ACTION

Leverage city-specific opportunities.

* Planning and zoning

e Sustainable building policy

* C(Clean electricity

* Partnership with local institutions & industries
* Energy efficiency for specific building types

e People with knowledge/connections/passion

47




CALL TO ACTION

Create a work plan.

Options include:

* Long-form climate action plan
* Climate action work plan

* To-do list

Any of these can be done at the regional scale
rather than city-scale.

48
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CALLTO ACTION GREENHOUSE GAS EMISSIONS

community-wide greenhouse gas emissions from building energy, vehicle travel, and the management of municipal solid waste

1800K

Track your progress.

1600K

e Regional Indicators Initiative
* GreenStep Cities —Steps 4 & 5
* City-specific dashboards I

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Tonnes of CC2e

>



Know your
baseline

Make a
plan

Take action

Track
outcomes

QUESTIONS?

Becky Alexander, LHB Inc.
becky.alexander@l|hbcorp.com

Minnesota Department of Commerce — Clean Energy

clean.energy@state.mn.us

GreenStep Cities
GreenStep@state.mn.us

7 LHB


mailto:becky.alexander@lhbcorp.com
mailto:clean.energy@state.mn.us
mailto:GreenStep@state.mn.us
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