Harnessing Smart and Dumb Devices for Energy Benefits
The 4E Electronic Devices and Networks Annex (EDNA) provides policy guidance to members and other governments aimed at improving the energy efficiency of connected devices and the systems in which they operate.  EDNA is focussed on the increased energy consumption that results from devices becoming connected to the internet, and on the optimal operation of systems of devices to save energy.
This briefing summarises the key findings of two EDNA reports: Harnessing IoT for Energy Benefits and Retrofitting Connectivity for Energy Benefits.  The first report deals with harnessing energy benefits from the so called Internet of Things (IoT).  It examines the landscape of residential IoT products and the functions within those products that can be leveraged to yield energy benefits, as well as the appropriateness of incorporating new functions to achieve additional energy outcomes.  The report concerns policies to make new IoT products capable of saving energy and being demand flexible.  
The second EDNA report deals with ‘dumb’ products – unconnected devices that are already installed.  The vast majority of the global installed stock of existing residential products are in this category.  For these devices, retrofit connectivity solutions can be deployed at a fraction of the cost of replacing a dumb device with a connected one.  In this report retrofit solutions are examined in order to identify those that could be leveraged to achieve energy benefits in otherwise unconnected residential products.
[image: ]Observations for Policy Makers
· The overall efficiency of the electricity system can be greatly improved by smart and ‘demand flexible’ devices.  For example, these can reduce energy consumption within a building, if they are controlled by sensors and smart algorithms.  Demand flexible devices can respond to variations in the supply of electricity from renewable energy sources, as well as reacting to constraints experienced by the electricity grid.  


· The devices with the best potential for energy savings and demand flexibility are listed in the table on the right.Devices with best potential for energy savings and demand flexibility
Product category
Energy benefit potential

Energy savings
Demand flexibility
HVAC
High
High
Water heaters
High
High
Appliances
Moderate
Moderate 
Pool pumps
Low
High
Electric vehicle chargers
Low
High



· Policy makers should focus their efforts on encouraging the adoption of connectivity and energy functionality, rather than just encouraging connectivity for connectivity’s sake.




· [image: Power strip - Free electronics icons]There is a myriad of retrofit gadgets that can be fitted to existing dumb devices, in order to turn them into connected devices that can save energy or make the device demand flexible.   Angela: graphic on the right – a powerboard (not Australian sockets) with WiFi connectivity to phone app please.
· Barriers to adoption of retrofit solutions include lack of consumer will to spend money on a device that might be approaching the end of its life, incompatibility of some retrofit solutions with every possible type of dumb device, interoperability with smart home ecosystems and perceived cybersecurity risks.  
More Information
The EDNA reports on Harnessing IoT and Retrofitting Connectivity as well as further information is available from the EDNA website and by contacting the EDNA operating agent at steve@beletich.com.au      March 2024

Key Findings
[image: ]Missed opportunities in IoT devices
Many IoT devices utilise connectivity for functions such as convenience and security (and this increased functionality can also increase energy consumption).  Although connectivity may enable some products to save energy, for example by receiving external signals from sensors, this is not always the focus.  A coordinated and systematic effort is warranted, encouraging connectivity where it provides tangible energy benefits, whilst requiring connectivity to be efficient whenever implemented.


Examples of retrofit solutions for dumb devicesExamples of retrofit solutions for dumb devices 
End Use Category
Retrofit Solution
HVAC

Connected thermostat

Room HVAC control

Radiator control

Vent control
Water Heating
Water heater control
Plug Load / Lighting
Smart plug or strip

Automatic button pusher
Appliance
Clothes dryer sensor

Cooking thermometer
Lighting
Smart bulb socket

Smart switch plate
Window Coverings
Window covering control


The table on the right lists a range of retrofit solutions that can turn dumb devices into smart devices.  











[image: Energy Star Logo PNG vector in SVG, PDF, AI, CDR format]ENERGY STAR connected criteria
For new household devices, the US ENERGY STAR program requires ‘connected’ products to report energy consumption and operational status, and have the capability to be controlled remotely by energy management systems or other user-authorized entities.  For retrofit solutions, ENERGY STAR’s Smart Home Energy Management Systems (SHEMS) specification encourages energy benefits in products such as connected thermostats, smart wall outlets and smart plug strips.  The specifications require some energy-based functionality as well as open connectivity.

image1.png
Monitoring Control
« Sensors * Remote control

» Automated control
(scheduled or optimized)

« Data

Product-level

energy benefits





image2.png
] [E
2




image3.png




image4.jpeg
ENERGY STAR




