Policy Considerations for Small Network Equipment
[image: ]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 policy brief summarises the key findings of the EDNA report Small Network Equipment: Considerations for Energy Efficiency Policy.  Small network equipment (SNE) covers a range of products used in homes and small businesses to create a data network and/or pass data traffic on a network.  Examples of SNE include modems, firewalls, routers and network access points.  
The EDNA report lays a foundation for future policy efforts to improve the energy efficiency of SNE.  It categorises products, examines relationships between functionality and power and discusses various policy considerations and approaches.
Observations for Policy Makers
· SNE devices are required to be energised 24/7 in order to maintain a network and be ready to pass data traffic.  
· These devices can draw up to 30 watts each, and their numbers are increasing.  Estimated global energy consumption is 120 TWh per annum and growing.  
· Strategies exist to reduce SNE energy use by 20 to 50%, however one key barrier is the lack of incentive for manufacturers to invest the time and resources required to design more efficient products. 
· SNE energy consumption is not covered by many government efficiency polices, with the exception of the EU Ecodesign regulation and industry-led voluntary measures in 2 major economies. 
· Due to the complexity and unique characteristics of SNE, more data collection and research may be necessary for policy makers to establish power targets or MEPS. 
· However creative policy approaches, such as using energy labelling, or labelling and MEPS in combination, may yield energy savings while reducing the technical burden of developing stringent MEPS.  For example, global SNE energy use could be reduced by around 15% if best-on-market efficiency is adopted.  
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More Information
The EDNA report and further information is available from the EDNA website and by contacting the EDNA operating agent at steve@beletich.com.au      December 2021
Key Findings
[image: ]To develop policies, SNE devices need to be well categorised 
SNE can be broadly categorised as follows:
· Broadband access equipment (e.g. modems) provide access to the wide area network. 
· LAN equipment provides the local area network to end user devices.  
· [image: ]Integrated access devices (IAD) can provide both of these functions.
SNE can be further categorised by function - depending on the complexity of the functions provided - from simple passing of bits (e.g. a range extender) to the provision of WAN connection, security, firewall, etc.  Power draw varies based on the functions provided.



Manufacturer Barriers Exist 
Manufacturers face several barriers to improving the efficiency of SNE:
· Cost considerations 
· Poor consumer consideration of energy efficient SNE devices
· Resistance to change - ‘if it works, don’t change it’ 
· Product reliability (network dropout) and durability (thermal cycling) due to power scaling
· Lack of incentives to invest in energy efficient SNE.

[image: ]
Power Saving Pathways Exist
Options to reduce power in SNE include:
· Powering down unused components, for example unused network interfaces
· Adjusting the processing speed and/or component duty cycle to suit current data needs
· Increasing the efficiency of hardware components such as power supplies, chipsets and radio antennas.  
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terminology of ENERGY STAR (U.S. EPA 2013). A number of other names are used for 
IADs or a subset of them, including home gateway, broadband gateway, or modem-router. 
Market research suggests that sales of broadband access equipment is flat or growing 
slowly in North America (CA IOUs 2020) and we expect that these trends apply to other 
economies in which a large fraction of the residential sector has broadband access. 



LAN equipment includes SNE devices that do not have a direct interface to a service 
provider. Rather, the defining function of these products is to move traffic between products 
within a LAN (Figure 1). Common LAN equipment includes routers, access points, and 
switches, and newer-to-market equipment such as Wi-Fi mesh systems (multi-component 
products that improve Wi-Fi coverage by establishing and maintaining a mesh network), and 
smart home or IoT gateways (a type of proprietary LAN equipment that connects consumer 
end products like light bulbs or home security systems to the LAN). Market research 
estimates growth in LAN equipment, particularly in Wi-Fi mesh systems, as consumers seek 
to improve access throughout their homes (CA IOUs 2020). 



The WeUm ³gaWeZa\´ can cause confusion in SNE product terminology. Generically, a 
gateway iV aQ\ W\Se Rf SNE SURdXcW WhaW liQkV WZR QeWZRUkV. A ³hRme gaWeZa\´ iV a 
bURadbaQd acceVV SURdXcW WhaW liQkV a WAN aQd a LAN. The WeUmV ³IRT gaWeZa\´ RU ³VmaUW 
hRme gaWeZa\´ aUe XVed WR describe a LAN device that links two LANs. A home security 
system, for example, may include an IoT gateway that connects a LAN of the security 
system to the broader LAN within the home. 



 



Figure 1: Project scope (within solid black box) in relation to broader networks (WANs) and 
local networks (LAN).  



 



3.2 Primary categorization by function 
At the highest level of the categorization, we segment SNE products into the two functional 
categories introduced above: broadband access equipment and LAN equipment. Broadband 
access equipment is further segmented into modems and IADs based on the absence or 
presence of LAN-related functions (Table 1). LAN equipment is segmented by how it moves 
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Figure 4: SNE idle power for function-based product categories. Broadband access equipment 
categories include data from c¶t and U.S. VA datasets. LAN equipment categories include data 
from c¶t dataset. 



4.3 Impact of network-related components 
We expect that some WAN interfaces require more power than others; power depends on 
the medium (e.g., copper, fiber, air) over which data is transmitted. Segmenting by WAN 
interface type, however, still shows a wide spread in idle power, particularly for xDSL and 
DOCSIS equipment (Figure 5). WAN interface categories show at least a 2x and at most a 
5x spread in power between the lowest and highest power products in the group. For IADs, 
additional LAN functions can explain some of the spread, which may also be a result of 
some products containing more efficient components than others or utilizing power scaling 
strategies.  



Most of the LAN equipment in the datasets contain both wired Ethernet and wireless Wi-Fi 
interfaces, and show wide spread in power draw within function-based product categories 
(Figure 6). The data hints that increasing product functionality increases power draw, 
however some level 3 products use less power than some level 1 products. 
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Figure 4: SNE idle power for function-based product categories. Broadband access equipment 

categories include data from ct and U.S. VA datasets. LAN equipment categories include data 

from ct dataset.
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