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GREEN NETWORKING

When Ethernet, a protocol 
originally developed for lo-
cal area networks, began to 

be used in high-speed broadband and 
transport networks, the new environ-
ment exposed flaws that hadn’t been 
obvious before – such as the amount of 
energy that Ethernet equipment uses. 

Not surprisingly, energy use in-
creases with higher data speeds. But to 
make matters worse, Ethernet equip-
ment broadcasts signals continuously. 
As Jim Theodoras, director of technical 
marketing at ADVA Optical, explains, 
“At Layer 2, packets are always running. 
Even if they’re idle packets or pause 
packets [which carry information only 
about network states], they’re still burn-
ing the same amount of energy.”  

In response to this problem, en-
gineers and researchers at Lawrence 
Berkeley Laboratory and elsewhere be-
gan working several years ago on En-
ergy-Efficient Ethernet (EEE). Though 
the concept is simple – after x number 
of idle packets, equipment goes into 
sleep mode until it starts receiving data 
packets again – Theodoras says it was 
difficult to execute in such a way that 
users “wouldn’t get disgruntled with the 
Internet experience.” 

Breakthrough in  
PoWer Saving 
In October 2010, the Institute of Elec-
trical and Electronics Engineers (IEEE) 
ratified the EEE standard. Because an 
Ethernet transmitter in sleep mode uses 
less than 10 percent of the energy it uses 
in awake mode, the new standard has 
the potential to save a large amount of 
energy – and money – compared with 

IEEE Ratifies Energy-Efficient 
Ethernet Standard 
The new standard promises to radically reduce the power consumption of 
Ethernet equipment. 

original Ethernet. Obviously, the savings 
will depend on the equipment’s rate of 
utilization. Though rates vary, the aver-
age utilization of most Internet links is 
less than 10 percent, so power savings in 
the range of 80 percent are quite likely. 
Of course, equipment is replaced only as 
it reaches end of life, and the EEE stan-
dard isn’t activated unless both ends of a 
link support it, so these potential savings 
will not be realized for some years.

Why was such a large potential 
power saving ignored for so long? The-
odoras says that transport accounts for 
only about 5 percent of the power used 
by an Ethernet switch while it is trans-
mitting data. Because the memory and 
switching engine draw far more power, 
these other components were the first 
targets for engineers concerned about 
saving energy. 

However, a switch’s memory and 
switching engine are used only spo-
radically; they don’t draw power when a 
switch is not in use. By contrast, trans-
port power is on all the time, and over 
the course of a day the usage adds up – 
it probably accounts for more than half 
the total power used. In fact, transport 
efficiency should have been addressed 
long ago; it was just a less obvious target. 

imPlementation and  
Future Work
Theodoras, who is president of the Eth-
ernet Alliance, an industry group that 
supports the development and adoption 
of Ethernet standards, says the Alliance 
oversaw several “plugfests” last year to 
make sure devices using the new stan-
dard are interoperable.  

PHYs (the physical-layer chips) for 
EEE are readily available now, and new 
devices are beginning to appear on the 
market. In December, HP announced the 
first EEE-compliant Ethernet switches. 

Equipment that uses the new stan-
dard will range from consumer devices, 
such as laptops and smart phones, to 
switches in data centers and telecommu-
nications networks. Large service pro-
viders and OEMs have all specified that 
EEE be built into their new equipment. 
“Everyone [in the industry] has gone in 
lockstep together toward implementa-
tion,” Theodoras says.

The industry is currently considering 
work on EEE for PHYs that were being 
specified while the EEE spec was being 
written, although there is no official 
work in progress at this time.  

Stay tuned.   BBP
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