Residential Electrification
the Boulder Case Study

Jett Friesen, CTO & CoFounder
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Boulder’s Natural Gas Reduction Goals
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Boulder’'s Heating Equipment
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Boulder's electrification
What we're learning

1. Bundling
2. Create a meaningful value proposition
3. Natural replacement timeline

4. Learn from installers



1. Bundling

Ailr seal + insulation + furnace



1. Bundling

Alr seal + Insulation +4d+Race
+ heat pump + PV
+ electric vehicle



2. Create a meaningful value proposition
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®» thousands of individual decisions



2. Create a meaningful value proposition
Don’t;
* Alr sealing or insulation by itself

* Heat pump for heating only



Thinking of buying
a Toyota Camry?

Car + Home Energy
Monthly Expenses: $715

$450

Car Loan Costs
(1.8% for S yrs)

$128

Home Fuel

$63
Home Electricity

Approx. Loan Costs

2. Create a meaningful value proposition

' EV + PV + EE
Instead, consider Paid off in

a Nissan Leaf (EV), Solar (PV),
Heat Pump, Energy Efficiency (EE) 6 2 yearS
Savings over 10 years*

(Net Zero Home + Transportation)

Car + PV + EE + Home energy

Monthly Expenses: $71§ $ 1 7 | 870

$166 Savings over 25 years*

$96,820

Car Loan Costs

Monthly total of
$274 loan payments Yearly CO, reduction

PV Loan Costs $/ﬁl b 1 8.5 t

(4% for 6.2 yrs)

*Minus extra loan payments
until paid In full. Includes a 3%
enamy escalation rate,

4

$ 2 7 Leaf: $10,961 after mbates

EE Loan Costs Solar PV $18,032 after rebates
Solar PV Capacity: 8.4kW

Efficlency Upgrade: $18,032

2400 SgFt home

r . > ¢ t 10,000 car miles/yr
Car Monthly Fuel Cost [l Home Monthly Energy Costs Camry: $22.970

-NVER, CO -* RADIANT
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3. Natural Replacement Timeline

Equipment with a natural lifetime:

* Ccar
* HVAC
* Hot water heater

* Roof



3. Natural Replacement Timeline

Reactive replacements

* 80% Heating, DHW emergency replaced
* Replaced with the cheapest or easiest

* Stuck with it for 12-20 years

2 Switch to a pro-active replacement cycle



4. Learn from installers

Thousands of decisions =thousands of sales



Boulder's electrification
What we're doing

0. Awareness

1. Bundling + singles

2. Creating a meaningful value proposition
3. Natural replacement timeline

4. Supporting installers



How do we do this?

1. Tap into your data

2. Model every building

3. Build “Roadmaps” for each home
4. ldentify best candidates

5. Send leads to local installers

Repeat...



_ Parcel:
Site Address:
Description:
Applicant:
Contractor:
Owner:
Occupancy:
Valuation:
Activity:

. Parcel:
Site Address:
Description:
Applicant:
Contractor:
Owner:
Occupancy:
Valuation:
Activity:

. Parcel:
Site Address:
Description:
Apgllcant:
wner:
Contractor:
Occupancy:
Valuation:
Activity:

_ Parcel:
Site Address:
Description:
Apg)llcant:
wner:
Contractor:
Occupancy:
Valuation:
Activity:

. Parcel:
Site Address:
Description:
Applicant:
Contractor:
Owner:

Tap into your data

00770-90-01
LSVL

Replace 6 windows size for size
PELLA WINDOWS AND DOORS
PELLA WINDOWS AND DOORS
L

$14.073.00
14B-0003
00964-31-01
T, | S\

Install 4 windows size for size
PELLA WINDOWS AND DOORS
PELLA WINDOWS AND DOORS
. |

$7.134.00
14B-0004
01099-60-01
SeEERRRREESENE /|

Use:
Fees Req:

Type:

$384.58
BUILD-M

Use:
Fees Req:
Type:

$235.39
BUILD-M

Install 28 windows and 1 patio door size for size

DAWN WINDOWS
L ]
DAWN WINDOWS

Use:
$16,794.00 Fees Req: $443.08
14B-0005 Type: BUILD-M
01098-89-01
e e R
Reroof 25 sq's
COMPANY ROOFING AND EXTERIORS
fe ot S
COMPANY ROOFING AND EUXTERlORS

se:
$4,200.00 Fees Req: $172.31
14B-0006 Type: BUILD-M
00194-00-02
R

Re-siding to include soffit
MOUNTAIN ROOFTOPS INC.
MOUNTAIN ROOFTOPS INC.

Phone:
Phone:
Phone:
Class:
Fees Col:
Sub Type:
DATE B:

Phone:
Phone:
Phone:
Class:
Fees Col:
Sub Type:
DATE B:

Phone:
Phone:
Phone:
Class:
Fees Col:
Sub Type:
DATE B:

Phone:
Phone:
Phone:
Class:
Fees Col:
Sub Type:
DATE B:

Phone:
Phone:
Phone:

- 01/03/2014

$384.58
Windows
01/03/2014

$235.39
Windows
01/07/2014

$443.08
Roof
01/10/2014

$172.31
Sidin
01/10/2014

Sq Feet:

Insp Area:
Bal Due:
Status:

Sq Feet:

Insp Area:
Bal Due:
Status:
Sq Feet:

Insp Area:
Bal Due:
Status:
Sq Feet:

Insp Area:
Bal Due:
Status:
Sq Feet:

$0.00
FINAL

$0.00
ISSUED

$0.00
FINAL

$0.00
FINAL



Tap into your data

City

County

Country

Permits

Renter/Owner

GIS Building Footprints
Rooftop Solar Potential

Assessor

Energy Modeling (NREL)
Predictive Profiles
Efficiency Upgrade Data

Geocoding
Census
Zillow



Tap into your data
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63,247
31,854

Clear all filters

| it/
—IQTO|( |
HolUl lLa (- [ R e

Future Permits
LU C LD

|EVial=

Permit Type
Roof

Gas Furnace

Addition or Remodel
Electrical

AC

Water Heater

Window Replacement
Rooftop PV

Plumbing

Basement Finish

Gas Fireplace or Stove

Boiler

1 AAv (YA v v A Vv 2N e



Model every build entify candidates

Q ‘ Add Chart Profiles & Cohorts « Bi Q@ | |
SEARCH
E Combined Water Heater & Gas Furnace & Ac (earliest permit years)

18,406

PERMITS

BUILDINGS Clear all filters

Price per kWh $0.12
Vintage Size Heating Fuel Stories Foundation Price per therm $0.85
1960s 1500-2499 Natural Gas 2 Heated Basement PV Price per Watt $3
1950s 2500-3499 Electricity 1 Crawl kWh per PV Watt 1.4
1810 G : Cost Adjustments 1.2
1990s 3500-4499
Incremental costs $6000
pre-1950 4500+
1980s Interest Rate 4.5%
2000s Number of payments 240
MF Set 3 - Estimated EE & HVAC Plus Net Zero PV PV potential in kWh/yr

Improvement Cash Flow

Save current filter set as a orasa




Hourly energy models
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Upgrade Scenario 1

femperature vs

Solar Irradiance WW Temperature Solar
vs Humidity
% ‘
N\ -"\. ™
\ So—1
S ; \ o
Mon 15 Tue 16 Wed I7 Thu I8 Fri |9 Sat 20
Hour of year
kWh used vs. Upgraded Origina MBTL
saved lomes Saved
100k |
50k |
| Moni5 Tuel6 Wedl?7 Thul8 Fril9  Sac20
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-50k |

Therms used vs
saved

10k |
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Roadmaps for every home

Residential Roadmap to Renewable
Energy Living

4 ACTIONS

IMPACT

119 20th St,

Upgrade Options

Recommended Replacements

4, Improve your s g
W7 Energy Efficiency °¢% 18 & Insuiati

Electrify

your Heat Pump adt
Heating &

Cooling

Get Solar
Power 3 patio cover

Drive Electric Charge your car at home

Energy Efficiency Costs
Heating & Cooling Costs
Solar PV Costs

Car Costs

Total Estimated Upgrade Costs

oan jemplate

Home
e » Cash «

Equipment Energy Smart Loan ~ Energy Smart Loan

g} Car Car 0% 5 year Car Loan 5% 6 year ~ Car Loan 5% 6 year

Cumulative Costs 20 - years

o- Bronze -o- Status Quo Gold

$39,083 $11,600 $50,683 $406 $26,581 $26,988
on anmual Dn uoespecind Tota on erergy bils on Goid Toed
rergy bils replacemercs D o

v

-

Energy Smart

Car Loan 5% 6

$23,695

Total 20 yr Savings

Engaging the roadmap

paymeres

Engaging the roadmap




Tools for installers

Annual Cost StatusQuo ~ VS Gold ~ 20 years

Car

Nissan Leaf, zero cost
Toyota Camry
Enerqgy Efficiency

B Status Quo Gold

insulate Crawl Space

Insulate Attic

Heating & Cooling

Monthly Costs for Year 2023
Electric-Water Heater

Bosch ASHP Add on to existing Furnace

Loan Cost

Natural gas
PV

Fuel Gasoline
Sources

Electricity
Additional PV system with Patio Cover %

Loan Costs S00
Energy Costs $141 ©

Total $141

N Home Equipment
" €O, Reduction(in mtCO./year)

Created

February
26 2018




National Renewable Heating & Cooling

Developing collaborative, nationwide effort

7/ Leading Cities - 22 Getting Ready Manufacturers

DAIKIN
MITSUBISHI '
ELECTRIC

©
FUJITSU Haier

Panasonic




