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GREEN NETWORKING

A lthough tracing the impact of 
broadband services on reduced 
energy consumption is easy – 

just think of broadband’s role in green 
management solutions such as smart 
grid and intelligent transportation sys-
tems, not to mention videoconferencing, 
virtual work environments and health 
care – tracing the impact of a network 
itself is an elusive problem. Unfortu-
nately, when service providers are asked 
about the energy consumption of their 
networks or the energy it takes to oper-
ate and maintain these networks, they 
are sometimes reduced to guessing at the 
answers. That shouldn’t be the case. 

An eco-efficient network can not 
only reduce the environmental impact 
of wireline access networks but also help 
grow a service provider’s business by 
lowering expenses for power consump-
tion, daily operation and maintenance 
and by improving service offerings to 
customers.

multiservice plAtforms
A network that can support more capac-
ity and higher traffic volume with less 
equipment can have an immediate and 
positive impact on both the environment 
and the provider’s bottom line. Less 
equipment means lower costs and power 
bills for the service provider and lower 
energy consumption, fewer raw materi-
als used and less material waste to impact 
the environment. 

Network architects are replacing 
highly specialized, application-specific 
platforms such as Ethernet switches, 
broadband remote access servers and 
digital loop carriers with intelligent, 

The Environmental Impact  
Of Broadband Networks 
New broadband technologies allow network designers to reduce network 
power usage dramatically. 

Ethernet-based multiservice access plat-
forms (MSAPs) to create networks that 
deliver more functionality to more sub-
scribers from smaller footprints. These 
highly flexible network platforms deliver 
a wide variety of broadband and legacy 
narrowband services, support a range of 
copper and fiber transport technologies 

provider must dispose of and thereby 
lowers a broadband network’s carbon 
footprint. In addition, the flexibility of 
an MSAP enables a service provider to 
introduce new, competitive technologies 
quickly and cost-effectively.

Finally, the service-management fea-
tures of PPPoE, DHCP option 82 and 

Today’s network architects are replacing 
specialized platforms with intelligent, Ethernet-
based multiservice access platforms to deliver 

more functionality from smaller footprints.
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and scale easily to support a growing 
customer base. More functionality and 
flexibility in a single platform minimizes 
the number of network hardware ele-
ments that must be powered and cooled, 
reducing overall power consumption 
and HVAC costs.

With its ability to support a variety of 
network technologies, an Ethernet-based 
MSAP also promises greater longevity in 
a network as newer, higher-bandwidth 
technologies such as VDSL2, active Eth-
ernet and GPON replace older technolo-
gies such as ADSL2+. A longer lifespan 
reduces the raw materials that a service 

other protocols used on MSAPs elimi-
nate or minimize the need for separate, 
hardware-based service-management 
platforms. Whether an MSAP is de-
ployed in a central office or in a remote 
terminal, this can save physical installa-
tion space and thus reduce or eliminate 
the need to build new facilities to house 
network equipment.

finAnciAl Benefits of power-
efficient network elements 
Electrical power usage is a major con-
tributor to the carbon footprint of a 
broadband network. Highly efficient 
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network elements, such as today’s Eth-
ernet-based MSAPs, consume much 
less power than the network elements of 
only a few years ago. Service providers 
can also realize greater electrical power 
efficiencies by choosing the right tech-
nology for their networks. 

Research published by the Broadband 
Forum in its September 2009 marketing 
report, “Energy Efficiency, Dematerial-
ization and the Role of the Broadband 
Forum” (MR-204), reveals that for every 
watt saved by more efficient telco equip-
ment, 2.41 watts of power are saved in 
downstream consumption. This power 
saving benefits the environment and 
also translates into financial savings for  
providers. 

If, by using more efficient broadband 
electronics, a provider can save 1 watt of 
power per circuit on equipment usage, 
and thus 2.41 watts per circuit overall, 
and if the equipment runs 24 hours per 
day, 365 days per year, the provider saves 
21.1 kWh per year. A small provider 
with 5,000 circuits could thus reduce its 
annual power consumption by 105,560 
kWh. At $0.106 per kWh, the average 
electricity price paid by commercial 
organizations in the United States (ac-
cording to the U.S. Energy Information 
Administration, September 2010), this 
translates to saving $11,189 per year.  

When broadband networks decrease 
the number of network elements that 
require power, they also require less bat-
tery usage in emergency situations. Even 
though 97 percent of lead-acid batter-
ies, the kind most often used in central 
offices, are recycled, minimizing the 
number of platforms required to oper-
ate a broadband network requires the 
purchase of fewer batteries in the first 
place. Further, every watt of power saved 
contributes to reducing the number of 
batteries required in power outage situ-
ations.

technology choices Affect 
power consumption
The amount of electrical power required 
by broadband access platforms depends 
on the technology a service provider 
uses for last-mile connectivity. Recent 
comparisons of the amount of electric-
ity required to operate an end-to-end 

broadband circuit, including customer-
premises equipment (DSL modem or 
optical network terminal), reveals some-
what surprising results, which are sum-
marized in Figure 1. 

On a watts-per-circuit basis, an 
ADSL2+ architecture offers a signifi-
cantly higher electrical power saving than 
a GPON FTTP architecture. This may 
seem surprising because a single GPON 
optical line terminal laser is shared by 
numerous optical network terminals in 
residences or businesses. 

However, watts per circuit offers only 
a short-term measure of power usage. 
Most broadband providers agree that 
consumers’ demand for broadband is 
now measured by the ability to deliver an 
increasing number of megabits per sec-
ond. Therefore, measuring the number 
of watts required to provide a megabit 
per second of bandwidth provides a more 
relevant view of the power requirements 
of a broadband network. Viewed in this 
manner, an active Ethernet FTTP archi-
tecture provides a significant power sav-
ing over ADSL2+ because it can deliver a 
much greater amount of bandwidth.

What do these numbers mean in a 
real-world scenario? Although an active 
Ethernet FTTP circuit may offer more 
energy saving on a watts-per-Mbps ba-
sis, if ADSL2+ provides sufficient band-
width to meet consumer demand for the 
foreseeable future, a service provider is 
not likely to upgrade its network. Nor 
will the service provider reap the poten-
tial watts-per-megabit power benefits of 

active Ethernet if its consumers do not 
use the bandwidth that active Ethernet 
offers. However, when a service provider 
operates in a competitive environment 
in which it needs to retain and attract 
customers, upgrading to a new technol-
ogy that offers more bandwidth may be 
necessary. In that case, it pays to con-
sider which technologies provide the 
greatest power savings.

summAry
Today, green broadband means more 
than greater productivity and lifestyle 
changes that save energy. Environmen-
tally conscious network operators are 
already building eco-efficient networks 
with reduced footprints that decrease 
the use of raw material, lower power 
consumption and lessen their impact on 
the physical world while also reducing 
their operational expenses. 

Thoughtful analysis of technology 
and equipment and careful planning 
are needed when creating a network ar-
chitecture. With careful consideration, 
operators can select the right technology 
and equipment to balance short-term 
financial consequences, such as more 
raw-material consumption, against 
long-term environmental benefits, such 
as indefinite deferment of future infra-
structure redesign. Although each net-
work scenario is unique, an operator 
now has enough broadband technology 
and equipment options to make the 
right choice for its business, its custom-
ers and the environment.  BBp

technology Bandwidth 
(mbps)

watts per circuit watts per mbps

ADSL2+ 24 6 0.25

VDSL2 60 9.7 0.16

GPON 75 12.25 0.16

Active Ethernet 1,000 10 0.01

Figure 1: Electricity required to operate a broadband circuit end to end

Operators must balance short-term effects, such 
as consumption of raw material, against the 

long-term benefits of longer-lived equipment.


