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ÅControl technologies, such as smart thermostats, are 
the next frontier of efficiency programs

ÅIntroducing the Cast of Characters
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Setting the Scene



The Evaluator

Joe Loper



Nkechi Ogbue

Manager, Regulatory Affairs

nkechio@ecobee.com



Nest Labs 
Confidential

Rick Counihan: The Policy Guy
rcounihan@nestlabs.com
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The Federal Bureaucraté

ñIôm from the 

government 

and Iôm here 

to help.ò

Abigail Daken,

ENERGY STAR HVAC 

Product Manager



Mission
Accelerate energy efficiency as an essential part of demand-side solutions 
that enable a sustainable regional energy system

Vision
That the region embraces next generation energy efficiency as a core 
strategy to meet energy needs in a carbon-constrained world

Approach
Overcome barriers and transform markets through Collaboration, 
Education, and Enterprise

Mission Driven, here to connect the dots and 
advance the region

Claire Miziolek, NEEP
¢ƘŜ άREEOέ



7

Act I: The Technology Promise 
ŀƴŘ ǘƘŜ 9ǾŀƭǳŀǘƻǊǎΩ 5ƛƭŜƳƳŀ



In Pursuit of a Smart Thermostat Protocol

April 27th, 2017

NEEP EM&V Forum Spring Meeting

Joe Loper



SCATTERED LITERATURE
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kWh

Summer 

Peak kW kWh Btu

Programmable

Programmed 1     (2) 6    (3)

Manual 15     (2) 16     (1) 12     (1) 12    (3)

Unknown 8     (5) 13     (1) 3    (5)

DLC 3     (1)

Baseline T-Stat

Cooling Savings % (n) Heating Savings % (n)
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Can I Get an Evaluation from the Crowd?



To have a meaningful 

impact on our customers 

lives and the 

environment.

Our business objective is:

By making it effortless for 

everyone to be energy 

efficient at home.

How do we do it?



National Grid 2011 Wi-Fi Programmable 

Controllable Thermostat Pilot Program Evaluation

8% to 10%
Average gas/heating use

16%
Average cooling use



Evaluation Context and Parameters

Objective ÅEE ςAssessed annual gas and cooling 
season savings

Evaluator ÅThe Cadmus Group

Region/Location ÅMA and RI

Equipment Type ÅNatural Gas Furnace
ÅCentral AC

Evaluation Method(s) ÅHeating ςBilling Analysis
ÅElectric ςSite-level data capture 

paired with ecobee trend data

Savings Reached ςCooling and Electric ÅAverage of 16% estimated cooling 
season energy usage

Savings Reached ςHeating ÅAverage of 8% to 10% annual pre-
installation gas usage (depending on 
the thermostat type replaced)



2014 SDG&E PTR Rebate and SCTD Impact 

Evaluation

0.66 kW
Ex post average individual participant event 

hour load reduction

Both ex post and ex ante results reflect customers dually enrolled in the Small Customer 
Technology Deployment (SCTD) and Peak Time Rebate (PTR) Programs and the 4 

summer season events

0.66 kW
Ex ante average individual participant event hour 

load reduction in the 1-in-10 weather scenario

0.48 kW
Ex ante average individual participant event hour 

load reduction in the 1-in-2 weather scenario



Evaluation Context and Parameters

Objective ÅPeak demand reduction: 
ÅEx post and ex ante evaluation of 

enabling technology and ADR

Evaluator ÅItron

Region/Location ÅCA

Equipment Type ÅCentral AC

Evaluation Method(s) ÅEx Post ςComparison Group Matching
ÅEx Ante ςCompares ex post regression 
model results with other data sources

Ex Post Peak Demand Reduction ς
Dually Enrolled SCTD Customers

Å0.66 kW: Ave. individual participant event hour 
load reduction
Å0.77 MW: Ave. aggregate load reduction

Ex Ante Peak Demand Reduction ς
Dually Enrolled SCTD Customers

Å0.66 kW: Ave. participant event hr load reduction 
(in the 1-in-10 weather scenario; based on 2014)
Å0. 48 kW: Ave. participant event hr load reduction 
(in the 1-in-2 weather scenario; based on 
temperate weather patterns)



ecobee Internal Study: 2015 Runtime Savings 

Estimates

23%
Average cooling system run time 

savings

22%
Average heating system run time savings

bƻǘŜΥ wǳƴ ǘƛƳŜ ƳƻŘŜƭ ǳǎŜŘ ŎƻƳǇŀǊŜŘ ǘƻ ŀ тнɕC ƘƻƭŘ



Evaluation Context and Parameters

Objective ÅEE - ecobee 2015 follow-up evaluation 
of North American install base heating 
and cooling run time savings

Evaluator ÅInternal: ecobee

Region/Location ÅInstall base across North America, 
including sub-set of ecobee3 
consumer population specifically

Equipment Type ÅVarious

Evaluation Method(s) ÅResults reflect terabytes of data from 
hundreds of thousands of registered 
residential ecobee thermostat owners

ÅCalculates run times based on the 
relationship between equipment runtime 
and the outdoor and indoor temperature 
set point differential

ÅRun time model is then compared to a тнɕC 
set point that is held at all times

Savings Reached ςCooling ÅAve. of 23% run time savings 

Savings Reached ςHeating ÅAve. of 22% run time savings 



Also: multiple studies  

found that customers 

really like them!



Independent Study #1: Energy Trust of Oregon

й Electricity Savings: 12% of heating use, 781 kWh/yr

Savings attribu ted to strip heat control (Heat Pump Balance)
й

12%

89%

n = 185 heat pump customers, independent evaluation
by Apex Analytics

Customer satisfaction
Hig h sati sfaction : 89 %

Improved Comfort: 66%

Non-Energy Benefits: 34% say worth the cost even 
without energy savings

Heating electric savings

Nest Labs Confidential



Independent Study #2: NIPSCo Indiana

Heating savings
Natural Gas Savings: 13.4% of heating use,106 th/yr

13%

16%
Coolingsavings
Electricity Savings: 16.1% of cooling use,388 kWh/yr

n = 400, independent evaluation by Cadmus

Standard programmable thermostat group savings: 7.8% heating,15% cooling
Nest Labs Confidential



MAJOR SAVINGS VARIABLES

» Functionality 

Å e.g., 2-way communication with HVAC, 2-way ISP communication with 

resident, remote control with smart phone, programmability, optimization 

using sensors, geo-fencing, etc.

» Program design

Å e.g., shelf rebates, direct install, user training, related measures, DLC, 

etc.

» Baselines 

Å e.g., manual, programmed, active DLC, unknown, etc.

» HVAC type 

Å e.g., HP, CAC w/furnace, other? 

» Manufacturer? A function of functionality?
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