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Abstract As the Internet has grown, energy consumption and GHG emission from internet use have become
issues in recent years. On the other hand, such interest in greening the Internet has focused on edge devices,
and there is a lack of deeper related studies of the energy wasted by excessive network-connectivity and the
savings potential in wired network equipment. This study presents the background and reasonability of studies
on the energy efficiency of wired networks in terms of the environment, economy and energy resources. The
energy consumption and savings potential of network equipment were also estimated and the major factors of
energy consumption was analyzed based on the data, and future studies for the Internet are presented.
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[Fig. 11 Global average surface temperature [3]
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[Fig. 2] The global ICT GHG emissions [7]
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[Fig. 3] Global mobile and fixed networks emissions [8]
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[Table 1] Global economic mitigation potential in 2030
estimated from bottom-up studies [11]

Carbon Economic Reduction relative| Reduction relative
price otential to SRES Al1B to SRES B2
(US$/ (G]:COzeq /yr) (68 GtCOzeq/yr) | (49 GtCOzeq/yr)
tCO2eq) (%) (%)
0 5-7 7-10 10-14
20 9-17 14-25 19-35
50 13-26 20-38 27-52
100 16-31 23-46 32-63

[Table 2] Global economic mitigation potential in 2030
estimated from top-down studies [11]

Carbon Economic Reduction relative| Reduction relative
price otential to SRES A1B to SRES B2
(USs/ (GIt’COzeq/yr) (68 GtCOzeqfyr) | (49 GtCOzeq/yr)
tCOzeq) (%) (%)

20 9-18 13-27 18-37

50 14-23 21-34 29-47

100 17-26 25-38 35-53

Table 137} 2= A|}2].©. SRES A1B2} SRES BE 713
=g, AA}= 20309 GHG 2AYFo] 68GtCO.e 7S,
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[Fig. 4] The USA energy consumption and costs for
network-connected equipment
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[Table 31 Annual energy use of network equipment on
the LBNL campus [18]

. Annual Energy | Percent
Equipment Type (MWh) of Total
Managed Switches & Router 310 82%
Security Appliances 27 7%
Enterprise Access Points 23 6%
Unmanaged Desktop Switches 20 5%
Total 380 100 %
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[Table 4] Impact of green technologies on the 2015-2020 perspective network in terms of energy savings [21]

Full load power Number of Overall full consumption Percentage gains Energy gains
consumption (Wh) devices (GWh/year) (GWh/year)
Home 10 17,500,000 1,533 70% 1,060
Access 1,280 27,344 307 70% 213
Metroftransport 6,000 1,750 92 54% 49
Core 10,000 175 15 58% 9
Overall gain 68%
Total BAU(GWh/year) 1947 Total gains with green technologies (GWh/year) 1331
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