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Welcome to Vermont:
Cold
Small
Rural
Modest
Ambitious
Unregulated
(Beautiful!)
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Vermont has a plan

Comprehensive Energy Plan

• 30% of new buildings built to net-zero 
design standards by 2020

• …and 100% by 2030

(Not on track, but working on it)
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Efficiency Vermont

• Nation’s first Efficiency Utility (2000)
• Serve every ratepayer

– Includes snowmaking, cheese caves, 
municipal lighting, high performance homes

• No-cost engineering services
• Negative load growth
• Participation in Forward Capacity Market
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Introducing 
Efficiency Vermont’s 
High Performance Home
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High Performance Homes
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High Performance Home 
Specifications

Building Component Specification

Slab R-30

Below-grade Wall R-30

Floor R-40

Ceiling R-60

Walls R-40

Windows U-0.21 or less

Air Leakage 1 ACH50 

Ventilation HRV or ERV (qualifying)
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In the beginning…
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Energy Rated Homes of Vermont

• Part of Energy Rated 
Homes of America
– Introduced Star ratings 

for homes
• First Energy Rating –

1987
• Energy Efficient 

Mortgages (EEMs)
– HERS became 

compliance path
• Affordable + efficient
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Energy Ratings for DSM
PROGRAMDESC Years offered# of Jobs
ASIS 1997 ASIS 96-00 50
CUTS CUC TOS 97-98 6
CVP1 TOS CVPS TIME OF SALE95-00 45
CVPS CVPS RNC 95-97 335
EIMS Energy Mortgage98-01 127
FHA 1996 - FHA 1996 1
GMP GMP RNC 95-96 56
MKT PRE-1996 MARKET RATINGS95-96 4
PSEG PSEG RNC 1997 5
RNC PBL 96-00 95
RNCM RNC - MEMBER FEES1996 2
RNCU PBC 97-02 1127
VEC VT Elec. Coop96-99 103
VGRX VGS Rx 1998 92
VGS1 VGS 96-02 1275
VTS VEC TOS 1997 3
WEC New Home 94-02 602
YESS YESS Program96-00 24

• ERH providing service 
for $350

• Utility incentive tied 
to score
– Higher score = higher 

incentive
– Extra incentives for 

lighting and ventilation
• Required 4 Stars Plus
• Each utility was a little 

different
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1997
• Vermont Star Homes Program

– 6 utility sponsors 

• First State Energy Code adopted

LL



Efficiency Vermont - 2000

S



Everyone Gets Access

• All services become uniform across the state
– Moving into areas with little exposure to 

programs or codes

• Started with programs already in place
– Including residential new construction

(Subsequently, have built programs for most energy 
end uses from swimming pools to dairy barns)
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First Statewide RNC Program

Required:

• $250 fee
• 4 Stars Plus
• Ventilation
• Combustion safety

Incentives:

• $350
• Heating guarantee
• Savings estimates
• Code compliance 

assistance

* Also had a program that didn’t require an Energy Rating, 
but it did require code compliance
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2001 Snapshot

# Projects CFA (Avg.) ACH50 (Avg.) HERS (Avg.)

46 2636 4.42 Not Available
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Refining the Program (2003-2005)

• No-Rating path drops out
• Ratings get folded into a “free” program
• Cash incentive, plus bonus for appliances
• 2005 Code requires ventilation/comb. safety
• Opportunity to introduce building science 

issues
• ENERGY STAR compliance included
• 2005 Tax Credit
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2005 Snapshot

Year # Projects 
(Avg.)

CFA 
(Avg.)

ACH50 
(Avg.)

HERS 
(Avg.)

2001 46 2636 4.42 NA

2005 539 2817 3.28 87
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The Big Upheaval - 2006

…and Homes on the Road to 
Rapid improvement
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100 = Net Zero Energy 
Home

90 = 5 Star Plus Home

86 = 5 Star Home & 
ENERGY STAR® 

84 = 4 Star Plus Home

82 = VT Energy Code 
Compliance

80 = RESNET
Reference Home based 
on older Code version

0 = Net Zero Energy 
Home

80 = ENERGY STAR®

? = VT Energy Code 
Compliance score - to 
be determined.

100 = RESNET
Reference Home based 
on newer IECC Code

Score Index
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ENERGY STAR v2

• Thermal Bypass Inspection 
– Checklist

• Duct Leakage Limit (testing 
required by RESNET)

• < 80 points (climate zone 
6)

• ENERGY STAR products
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Program Criteria - 2006

Required:

• ENERGY STAR v2 
• Four efficient light 

fixtures
• ENERGY STAR heating
• Mechanical ventilation*
• Combustion safety*

*Now required by energy code

Incentive:

• A la carte
• ENERGY STAR verification
• 2005 EPACT verification
• Heating guarantee
• Code compliance
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2008 Snapshot

Year # Projects 
(Avg.)

CFA 
(Avg.)

ACH50 
(Avg.)

HERS 
(Avg.)

2001 46 2636 4.42 NA

2005 539 2817 3.28 87

2006 540 2755 3.73 78

2007 557 2614 4.15 65

2008 411 
(38.8% market 

share)

1318 3.64
(Non-program

5.3)

61
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Refining the Program 2008-2011

• 3 ACH50 program requirement

• Increased incentive (>$1000)

• Ratings for code compliance take off 2011
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2011 Snapshot

Year # Projects 
(Avg.)

CFA 
(Avg.)

ACH50 
(Avg.)

HERS 
(Avg.)

2001 46 2636 4.42 NA

2005 539 2817 3.28 87

2006 540 2755 3.73 78

2007 557 2614 4.15 65

2008 411 
(38.8% market share)

1318 3.64
(Non-program 5.3)

61

2011 327
(40.2% market share)

2335 2.46
(Non-program 3.6)

56
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ENERGY STAR v3

…everything breaks
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Program Criteria - 2012

Required:
• Prescriptive insulation 

levels; 3 ACH50
• Option to not meet 

ESv3 – 4 ACH50
• ENERGY STAR HVAC 

and appliances
• 50% efficient lighting

Incentive:
• $500 base
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2012 Snapshot

Year # Projects 
(Avg.)

CFA 
(Avg.)

ACH50 
(Avg.)

HERS 
(Avg.)

2001 46 2636 4.42 NA

2005 539 2817 3.28 87

2006 540 2755 3.73 78

2007 557 2614 4.15 65

2008 411 
(38.8% market share)

1318 3.64
(Non-program 5.3)

61

2011 327
(40.2% market share)

2335 2.46
(Non-program 3.6)

56

2012 284 2175 2.37 54
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Program Criteria 2013-2015

Required:
• Tiers

– Gold: 1 ACH50
– Silver: 3 ACH50
– Bronze: 4 ACH50

• Prescriptive insulation 
(IECC 2009)

• 80%  efficient lighting

Incentive:
• Based on HERS index

– $40+/point-below-60 
(up to $1500)

• $200 Tier II appliance 
bonus
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2013: High Performance Homes 
“Gold Tier”
• R-30 slab (later relaxed)
• R-30 foundation walls
• R-40 walls
• R-60 ceiling
• U .19 windows (later changed to U .21)
• 1 ACH50
• Balanced ventilation (qualifying: later 

relaxed)
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2013 Snapshot: HPH projects

Year # Projects 
(Avg.)

CFA 
(Avg.)

ACH50 
(Avg.)

HERS 
(Avg.)

2013 overall 327 2010 2.17 53

2013 HPH tier 7 2149 0.57 34
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Program Criteria 2016

Requirement:
• Prescriptive insulation 
• 80% efficient lighting
• Windows U 0.28
• < 3ACH50

Incentive:
• $500 base incentive
• $600 continuous wall 

insulation incentive
• $2000 High 

Performance Home
• Free ENERGY STAR 

verification
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2016 Snapshot: HPH projects

Year
# Projects 

(Avg.)
CFA 

(Avg.)
ACH50 
(Avg.)

HERS 
(Avg.)

2016 overall 389 2132 1.65 49
2013 HPH 7 2149 0.57 34
2015 HPH 19 1719 0.55 35
2016 HPH 51

10.8% of program
1812 0.57 38
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Program Criteria 2017

Requirements:
• No-Rating option –

bigger incentive
• Prescriptive insulation 
• 80% efficient lighting
• ENERGY STAR 

appliances, 
heating+cooling

• < 3ACH50

Incentive:
• $400 incentive ($800 

without Energy Rating)
• $800 Comfort bonus

– Continuous wall 
insulation

– Qualifying HRV
– < 2ACH50 

• Green Addendum (for 
HPH)
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Case Study
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Requirements EVT Certified 
(2017)

EVT Certified v2 (2018)

Wall insulation (above-
grade and band joist)

R-20 Min R-5 continuous; total 
min R-26

Insulation installation Grade II Grade I

Air leakage, max ACH50 3.0 2.0

Ventilation Code-compliant High-efficiency balanced 
ventilation

Water heating equipment Federal minimum ENERGY STAR or 
equivalent

Lighting 80% ENERGY STAR 95% ENERGY STAR

Bathroom water fixtures n/a 2/3 of toilets, shower(s) 
and bath sink faucets are 

WaterSense or flow 
equivalent

INCENTIVE $400-800 $2500
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2018
EVT: Certified 2.0 EVT: HPH 2.0

Foundation wall R-15 cont. / R-20 cavity R-30

Slab edge R-15 R-30, slab on grade
R-20, slab below grade

Footing ≥ R-8

Under slab R-15 (heated slab only) R-20, unheated below grade
R-30 heated or unheated on grade

Ceiling R-49 sloped / R-60 flat R-60

Above grade wall Min R-5 cont / R-26 total R-40

Air leakage Test to ≤ 2 ACH50 Test to ≤ 1 ACH50

Windows (max) U-0.28 U-0.21

Heat/cool/appliances ENERGY STAR

Ventilation High efficiency balanced system

Water ENERGY STAR, plus 2/3 of non-filling fixtures are low flow

Incentive $2500 $3000
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HPH– What is it?
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HPH aim: smarter, simpler

- Uncomfortable
+ Simple!
- Energy hog

+ Comfortable
- Complex
- Energy hog + Comfortable

+ Simple
+ Efficient

S



VT Baseline 2011

VT Baseline 2015

High Performance 
Homes

Heating Cooling

Hot Water Lights & Appliances

RNC Program
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Comparing the High Performance Home
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EVTC, electric+fuel (kWhe)

HPH (kWh)

2015 monthly electricity consumption, HPH (n=10, avg. HERS=36) vs. EVTC (n=531, avg. HERS=52). 
HPH data includes homes with min. 1 year of data; net-metered homes excluded.
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High-R walls
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Well-detailed air sealing



Foundation

• R-30 at slab edge
• R-20 under slab and below-grade walls



Windows

U-0.21 or better

Usually triple-pane, 
insulated frame, casement



Balanced ventilation

Whole house 
distribution with 
heat recovery



Efficient appliances and lighting

• Heat pump water heater • Heat pump clothes dryer • LEDs • Tier III appliances 



Some examples in Vermont
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Owners Love their High Performance Homes

“Perfectly 
comfortable 
all the time.” 

”Why wouldn’t 
you build this 

way?”

Multiple Benefits:

• Energy savings + low 
maintenance

• Comfort
• Good daylighting
• Resiliency
• Fossil fuel-free
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It’s not all about building 
details….
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Tools
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Efficiency Excellence Network

• Opportunity for qualified builders to 
differentiate themselves

• Access to marketing materials and 
upgraded website listings

• Access to networking events and 
trainings

• Preferred listing on Efficiency Vermont 
website
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Education Opportunities

• Better Buildings by Design
– 1000+ attendance every year

• High Performance Homes summits
– Design, construction, operation issues
– Advanced-level topics only

• Speakers Bureau
– Presentations for towns, businesses, large 

employers, faith groups, credit unions, etc.
• Technical trainings through EEN
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Green Addendum

• 7 pages, provided to appraiser
• Developed by Appraisal 

Institute
• Energy consultant fills out with 

projected (or completed) 
project data
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The trifecta

• The builders can build it

• The real estate and appraisal
markets are starting value it

• The homebuyers are starting to expect 
it*
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• Legislation and regulation +
• Lousy with environmentalists +
• Cold climate +
• Staying power +
• Quality builders +
• Yankee frugality +

Unique or universal?
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Li Ling Young
lyoung@veic.org

Sara DeVico
sdevico@veic.org

www.efficiencyvermont.com


