
FIBER: THE GREENEST BROADBAND TECHNOLOGY

Broadband provided through fiber-optic cable is the most environmentally sustainable and highest
performing technology of today and tomorrow. A fiber-to-the-premise (FTTP) connection has the highest
download and upload speeds, is scalable for future technological demands, and remains the most
efficient, resilient, and sustainable technology. Fiber’s environmental and climate footprint is substantially
lower than other broadband technologies in use today. Universal deployment and adoption of FTTP
would also significantly reduce greenhouse gas emissions (GHG) by enabling more remote activities.

WHAT IS FIBER?
Fiber strands are made of plastic or glass and are about the diameter of a strand
of human hair. Each fiber strand is capable of transmitting information (e.g. voice,
data, and video services) as pulses of light over long distances. A fiber-optic cable
contains anywhere from a few to hundreds of optical fibers within a plastic
casing.1

LOW ENERGY CONSUMPTION
Data transmission over fiber networks requires much less power to operate than wireless technologies,
coaxial cable, and copper networks.2 Light signal transmitted through a fiber strand does not degrade as
quickly as electrical signals traveling over copper cables, reducing the amount of networking equipment
needed, whereas coaxial cable requires amplifiers to be placed approximately every 1000 feet. Studies
comparing the energy consumption and CO2 emissions of FTTP with wireless, traditional copper or
coaxial cable-based technologies find FTTP to be more sustainable than other technologies in almost all
speeds and capacity rates. For example:

● A study comparing power consumption of broadband networks in Germany estimated that a
last-mile copper-based network uses more than three times the amount of power as a FTTP
GPON network and more than four times the power for each Gbps of data transferred.3

● A 2022 white paper by consultancy IDATE DigiWorld estimated that fiber consumes three times
less energy than xDSL and 10 times less than 4G access technology.4

● The Fiber Broadband Association estimates the carbon footprint of an FTTH network that takes
into account transportation expenses in addition to the electricity used for network operations to
be 18 percent less than DSL and 39 percent less than an HFC cable network.5

● And a study by cable manufacturers’ association Europacable concluded that a fiber GPON
network transmitting a minimum of 50 Mbps consumes three times less energy than a Fixed
Wireless Access network.6 The same study also concluded that fiber is more energy efficient than
networks using microwave, millimeter wave, copper, satellite, and laser for the transport of the
fronthaul and backhaul in 4G and 5G mobile networks.7



MORE RELIABLE SERVICE, AND LOWER MAINTENANCE NEEDS
Fiber cable is more sustainable than other technologies due to its much longer lifespan of over 50 years
without a need for recabling.8 This in turn lowers the cost of ownership and limits the waste from
disposal of old cabling. FTTP networks are also more reliable than copper-based alternatives because of
the absence of electrical equipment, such as amplifiers in the outside plant, reducing the frequency of
outages and the need for technician field visits.9 ISPs can operate a greener FTTP service because of the
reduced need for field maintenance that requires deploying trucks, diesel generators, and other
equipment.

FIBER DEPLOYMENT  REDUCES FOSSIL FUEL USE IN TRANSPORTATION
A number of studies have pointed out that universal broadband access is a key part of the transition to a
clean energy economy.10 FTTP enables increased use of telecommuting, telemedicine, and remote
learning which substantially reduce transportation-related fossil fuel consumption. An analysis published
by the Southern California Association of Governments (SCAG) found that “there is a strong case for
providing broadband as a means to reduce transportation demand, vehicle miles traveled (VMT), and
greenhouse gas (GHG) emissions.”11 The report concluded that if universal fiber broadband enabled
widespread remote work, “telecommuting would yield between 2% and 15% reduction in VMT and GHG”
in the SCAG region.12
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