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Background 
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• NEEP is looking at: 
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“Long” History in HEMS 
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What is the Smart Home? 
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Security 

Energy 
Management 
Capabilities?? 
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Home Energy 
Management Systems 
(HEMS): 
• Any hardware 

and/or software 
system that can: 
– monitor and 

provide feedback 
about a home’s 
energy usage, 

and/or  
– enable advanced 

control of energy-
using systems and 
devices in the 
home 

Energy 



HEMS Design 
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Low Dependency on Consumer Behavior 

  
High Dependency on Consumer Behavior 

  



Home Energy Management Technologies 
• In-home display, Online portal,  load monitor, platform 
• Smart: thermostat, appliance, lighting, plug, hub, switch, etc. 

– Online list at neep.org 
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http://neep.org/initiatives/high-efficiency-products/home-energy-management-systems


So Many Opportunities with HEMS! 
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• Demand Response 
• Optimizing Variable Use Pricing 
• Water management 
• Energy Storage 
• Load shifting/Energy Balancing 
• Green House Gas Emissions 
• Integration with Home Energy Labeling 
• Energy Efficiency… 

 

You are at a 6,  
you could be an 8! 
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Priorities for Energy Savings 
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HEMS Savings Estimates 
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HEMS Savings Estimates by End-Use 

End-Use 
Savings Range 
INFORMATION 

Savings Range 
CONTROL 

  Low Avg. High Low Avg. High 

Space Heating 1% 8% 15% 1% 7% 13% 

Space Cooling 1% 5% 9% 1% 9% 17% 

Water Heating 1% 8% 15% 1% 8% 15% 

Appliances <1% 1% 1% <1% 3% 6% 

Plug Loads <1% 2% 3% <1% 3% 5% 

Lighting <1% 2% 3% 1% 2% 3% 



For Reference: 
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NEEP’s Forthcoming Smart Energy Home 
Publications 

1. HEMS Regional Market Transformation 
Strategy Report** 

2. “Smarter” Home EM&V 
a. Both technology and analytics 

3. NYSERDA Smart Thermostat Market 
Characterization 
 
 

**still hoping for a better title.  Ideas? 
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Two Schools of Thought 

1. This is a great opportunity 
that we need to push 

2. There are benefits there 
that we can’t let pass us by 
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Google news TODAY for “Smart Home” 
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Definitions: HEMS vs. Smart? 

We needed more than what the WG Definition could give us. 

“Smarts” systems monitor energy use and: 
 
 
 
 
 
While HEMS can be any end use, for the focus of this report, 
we’re focusing on the major household energy using 
systems: HVAC, Water Heating, and Plug Loads* 
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Provide Real-time 
Information Collect/use Data 

Control/Automate Enable   
Communication 

Functionality 



What about smart lighting? 

• Recap of yesterday’s session 
– Customers are interested 
– Products are developing 
– Hints at potential energy savings 

• Given:  
– unclear savings 
– higher costs 
– Constant standby power loads 

• Is it even worth it? 
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HEMS Market Barriers 
• Key Program Barriers 

– Limited energy savings potential for all products except smart 
thermostats, which has un-reliable individual savings. 

– Smart energy products are difficult to evaluate** 
– Equity challenges—these are expensive, non-critical devices 

• Consumer barriers: 
– Low consumer awareness 
– First Cost 
– Security concerns 
– Early days for many companies, customer support may be lacking 

• Technology barriers: 
– Interoperability 

• Grid Barriers: 
– AMI infrastructure is inconsistent throughout region 
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HEMS Market Opportunities 

18 

• Customer opportunities: 
– Interest in, and demand for, smart home 

technologies is increasing.  
– Voice-controlled interface devices are surging in 

popularity. 
– Home Security is a motivator for investment. 

• Grid Opportunities: 
– Increased need to manage peak electricity 

use/residential demand response 
– Increase appetite for distributed energy 

resources 

• Program Opportunities:  
– Program administrators already have appliance, 

lighting, and water heater rebates 
 



Regional Market Transformation GOAL 
Truly smart homes will:  
• Delight the resident and optimize the energy components of 

a home 
• Regional goal: BY 2030, more than 50% of total homes (75% 

New construction, 40% existing homes) in the Northeast and 
Mid-Atlantic have at least two “energy smart” major systems  
(HVAC, Water heating, plug loads).  This means they: 
– optimize major system energy savings, 
– can optimize distributed energy resources,  
– can optimize devices for the grid (through time-of-use pricing, load 

shifting, demand response), and 
– can drive other home improvements through a feedback mechanism.  
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Market Transformation Curve 

This is still being finalized, but roughly… 
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Strategies 
1. (Home Performance) PAs : Leverage any/all HEMS 

infrastructure to drive home efficiency improvements.   
– Use the user interface and other existing smart devices to get users 

hooked on the feedback, motivated towards action. 

2. ALL: Smarten Water Heating 
– This will result in the optimization of energy efficiency, demand 

responses, distributed energy resoures, and variable use pricing 

3. PAs and Regulators: Adjust savings expectations for smart 
thermostats, then put into permanent programs. 
– Consistent DR opportunities, but need to shift to aggregated savings 

across a service territory to evaluate.  
– Lean on ENERGY STAR process 
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More Strategies 
4. PAs (esp Utilities): Smart Appliances, water 

heaters, and lighting have DR/DER/TOU potential 
– don’t lose opportunity to promote the smart versions of 

these products in existing programs 
– Look towards pilots to prove both energy and grid 

benefits 

5. Efficiency stakeholders: Engage (seriously) with 
service providers in the IoT space, especially home 
security 
– These “untraditional” market actors are moving a LOT of 

products. Need to build partnerships, not try to complete 
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Even More Strategies 
6. PAs: As HEMS move from early adopters to the real worlds, need 

to shift support away from only traditional monetary incentives 
to help build the penetration and user success of HEMS 
– Need to focus on building the complete turn-key customer service model  
– Smart Energy Audit: Helping with the installation, set up, ongoing energy 

advisor role for these products and systems 

7. Efficiency Stakeholders: Investigate user friendly technologies, 
such as voice control 
– Huge opportunity to increase persistence of scenes and energy efficient 

settings through more fool-proof technologies.   
– Partner with players such as Amazon, Google, Apple 

8. Policymakers/regulators/utilities: Promotion of TOU/Dynamic 
pricing 
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“Smarter” Home EM&V 
• The homes are smarter AND/OR 
• The evaluation, measurement, and verification is 

“smarter”** 
 

 
 
 
 
 
 
 
**employing advanced analytics and tools 

24 



“Smarter” Home EM&V 
What to expect from the brief? 
• Clarity of concept 
• Terminology discussion (Auto m&V, EM&V 2.0, etc) 
• How to evaluate HEMS as widgets 

– Challenge of evaluating smart TSTATs  

• How HEMS can be used as an evaluation tool  
– i.e. data collected by HEMS helps evaluate program 

• Updates on the residential advanced analytics world to 
evaluate savings residential savings 

• Recommendations 
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Questions 
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