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Internet bandwidth available to end 
users of networks will continue to 
grow rapidly over the next several 

years, and this growth will quickly ren-
der ineffective or obsolete many student 
housing networks. Many off-campus 
student housing communities will be 
disadvantaged by having limited or no 
ability to change their current networks 
because of inflexible term contract ar-
rangements and aging infrastructure. 
Student housing communities agile 
enough to implement high-speed, reli-
able wired and wireless Internet access 
will gain competitive advantage. 

In recent years, the student hous-
ing sector has matured and attracted 
the interest of investors. Higher enroll-
ment rates and the lower volatility of 
the student housing sector made it a 
more attractive target for institutional 
and noninstitutional capital, resulting 
in new development despite the overall 
economic downturn. 

At the same time, the technology 
landscape has shifted dramatically and 
with it the expectations of student resi-
dents. To meet these expectations, a stu-
dent housing community must provide 
unfettered, ubiquitous wired and wire-
less access with almost perfect reliability 
and very high end-user bandwidths. 

Is There really More DeManD 
for BanDwIDTh? 
Over the last 10 years, bandwidth de-
mand by U.S. subscribers has been in-
creasing, and bandwidth availability 
and the delivery mechanisms to satisfy 
those demands have also increased, 
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Studies by the OECD show that global bandwidth 
is far higher than in the U.S. – indicating that U.S. 

bandwidth levels have plenty of room to grow.

though not necessarily at the same level. 
There still appears to be significant la-
tent demand for additional bandwidth 
and improved Internet performance, 
although many improvements occurred 
during 2011 and 2012. 

The key drivers behind the spiraling 
demand for increased bandwidth are 
well documented. End users’ expecta-
tions are increasing commensurately, 
and a wide variety of rich-media appli-
cations are now de facto standards and 
part of everyday culture. 

A 2012 study conducted by Sand-
vine demonstrates the shift in the type 
of traffic on U.S. residential Internet 
connections. The largest overall propor-
tion is now Netflix (streaming video), 
which accounts for a massive 29 percent 
of utilization. “Traditional” Web traffic 
now accounts for only 11.5 percent of 
overall bandwidth utilization. 

A 2011 study of average advertised 
broadband speeds in 34 countries by the 

Organization for Economic Coopera-
tion and Development shows the United 
States ranked 18th with an average of 29 
Mbps. In terms of the fastest advertised 
bandwidth, the United States ranked 
10th at 153 Mbps. 

The OECD study shows that 

• The global state of the art in terms of 
both maximum and average speeds 
is many times that of the United 
States, validating that U.S. band-
width levels have plenty of room left 
to grow.

• Consumer bandwidth at the high 
end now routinely exceeds 100 
Mbps, and in some markets, average 
bandwidth exceeds 100 Mbps.

• Growth in maximum and average 
bandwidth continues to meet or ex-
ceed predictions. 

• Global numbers continue to be use-
ful predictors of what is in store for 
the United States. 
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BroaDBanD  
In sTuDenT housIng
Because U.S. college students are above-
average consumers of Internet amenities, 
student housing properties must provide 
better than the national average to gain 
a competitive advantage. The quality of 
Internet access and the ability to access 
the Internet in an unhindered and ubi-
quitous manner over wired or wireless 
networks has and will continue to have 
a positive impact on occupancy and net 
operating income. Internet service below 
that of competing properties may place a 
community at a significant leasing dis-
advantage by reducing the community’s 
popularity with potential residents. 

The Gen-Y demographic has a high 
expectation of being able to consume 
Internet bandwidth on demand. Even in 
the last few years, the consumption of 
technology by student housing residents 
(and indeed by many other Internet us-
ers) has directly contributed to demand 
growth and supply challenges. 

Device proliferation: Students no 
longer use a single laptop but now ex-
pect to connect and use a myriad of dif-
ferent devices – smartphones, tablets, e‐
readers, game consoles and many more. 

Video and TV consumption: In 
the last five years, students have shifted 
from traditional broadcast TV and 
rented physical videos to video content 
sourced using an Internet connection. 
Many TVs and DVD players sold today 
have Ethernet jacks for connecting to 
the Internet, and specialized media play-
ers such as the Roku depend on reliable 
connections. As media moves from stan-
dard to high definition, the bandwidth 
requirement will increase dramatically. 

Music and audio: This is almost ex-
clusively streamed or downloaded using 
Internet radio and many music down-
load sites. 

Cloud content: Many services en-
courage the consumption of content 
directly from the cloud (that is, using 
bandwidth) instead of localizing con-
tent. Examples include Spotify and 
Apple’s iCloud. 

Video gaming: The trend is shift-
ing from one or several people using an 

Xbox or a similar console in the same 
room to online gaming in real time with 
players anywhere in the world. This de-
mands bandwidth, stability and fast re-
sponse times. 

Other: Personal videos and photos 
are all stored online in services such as 
Flickr, and much college research once 
confined to libraries is now in the do-
main of search engines. Social media is 
now an always-on experience for most 
college students. 

The average student housing com-
munity today provides less than 10 
Mbps to the bed – in some cases, sig-
nificantly less. To meet or exceed U.S. 
averages, student housing owners and 
operators will need to adopt new strate-
gies to deliver increased bandwidth. 

Internet capability is rapidly becom-
ing the most critical amenity in student 
housing. Although attaining and main-
taining the lead poses challenges for a 
student housing community, these chal-
lenges are not insoluble. With careful 
planning and attention, owners and op-
erators can leverage Internet access as a 
significant competitive advantage. 

ProjecTIng fuTure DeManD
Nielsen’s Law states that bandwidth 
available to high-end users increases by 
50 percent each year. This law has proved 
largely correct in the United States over 
the last 10 years, and it is likely to con-
tinue to do so in the foreseeable future. 
Nielsen’s Law suggests that by the end of 
2014, the average advertised U.S. down-
load speed will be around 98 Mbps. 

However, Nielsen’s Law may be ren-
dered obsolete by the growth of previ-
ously unforeseen traffic, such as video. 
Bandwidth available to end users, es-
pecially in certain geographies, is far 
outstripping the rate that would be ex-
pected using the law. 

For example, HKBN, the Hong 
Kong Broadband Network, has pro-
vided 100 Mbps to homes since 2004 
and 1,000 Mbps since 2005 in a major 
deployment that passes 800,000 homes. 
In several countries, gigabit and multi-
hundred-megabit services have been de-
ployed – exponential increases over the 
accepted current norms in the United 
States. Other countries are deploying 
or planning to deploy 100 Mbps and 
1 Gbps bandwidth to end users. The 
United States is unlikely to be left very 
far behind despite the logistical chal-
lenges of infrastructure deployment in 
such a large country. Verizon FiOS is 
now available to consumers at a 300 
Mbps downstream rate, and Comcast 
service is available at 105 Mbps. 

Using Nielsen’s Law and the OECD 
data, Campus Technologies extrapo-
lated the domestic U.S. available band-
width per end user based on the law’s 
original precept – that the bandwidth 
available to a high-end user will increase 
by 50 percent per year. 

In this extrapolation, shown in Ta-
bles 1 through 3, gigabit availability per 
high-end user will be exceeded by 2016. 
Several other countries are already at 
that point today. 

Demand per high-end user will exceed 1 Gbps  
by 2016, and demand per average user  

will exceed 1 Gpbs by 2020.

YEAR RATE SCALE 
2011 153 Mbps 
2012 230 Mbps 
2013 345 Mbps 
2014 518 Mbps 
2015 777 Mbps 
2016 1,165 Mbps 
2017 1,748 Mbps 
2018 2,622 Mbps 
2019 3,933 Mbps 
2020 5,900 Mbps 

Table 1: Bandwidth Available to U.S. High-End 
Users
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Extrapolating the average U.S. speed 
of 29 Mbps yields the following: 

YEAR RATE SCALE 
2011 29 Mbps 
2012 44 Mbps 
2013 66 Mbps 
2014 99 Mbps 
2015 149 Mbps 
2016 224 Mbps 
2017 336 Mbps 
2018 504 Mbps 
2019 756 Mbps 
2020 1,134 Mbps 

Table 2: Bandwidth Available to U.S. Average 
Users

In this table, 100 Mbps per user de-
mand is reached in 2014 and exceeded 
in 2015. The numbers in Table 2 are 
more digestible for student housing 
network bandwidth predictions – but 
be aware that student housing demands 
better-than-average Internet bandwidth. 

oversuBscrIPTIon  
In sTuDenT housIng 
In most student housing networks, ex-
ternal bandwidth is delivered through a 
gateway device that manages bandwidth 
shaping and provisioning of end users. 
Normal industry practice is to apply a 
concentration ratio or oversubscription 
rate – to provision 10 users with a 10 
Mbps demand rate, an operator would 
not provision a gateway external con-
nection of 100 Mbps but would instead 
divide that number by the concentra-
tion factor. A concentration factor of 10 
would require an external bandwidth 
connection of 10 Mbps in the previous 
example. Gateway devices also provide 
rate limiting or bandwidth shaping 
functionality to ensure fair distribution 
of resources among active users. 

Concentration is possible because us-
ers rarely, if ever, simultaneously demand 
the full bandwidth available to them, 
and traffic patterns such as Web brows-
ing are inherently asynchronous with 
pause times between page demands. 

Clearly, however, an operator must 
choose the concentration ratio care-
fully. Too high a ratio will result in user 
slowdown, and too low a ratio will result 
in idle bandwidth and excessive costs. 
Concentration ratios can vary substan-
tially by class of user, but a 50:1 ratio 
is not uncommon in student housing. 
(Increased video streaming will reduce 
the concentration rates achievable in the 
future as traffic becomes less asynchro-
nous.) Thus, a network with 200 users 
allocated the U.S. 2011 average of ap-
proximately 29 Mbps per user will re-
quire external bandwidth of 116 Mbps 
on its external connection. 

Applying the growth rates from the 
possibly understated Nielsen’s Law, the 
throughput that must be handled by 
the network over the next 10 years is 
as shown in Table 3. The numbers are 
probably meaningful up to 2015. 

Of course, most 500-bed student 
housing communities today do not pro-
vision 290 Mbps to the community. 
That is simply the bandwidth needed to 
provide the average U.S. download speed 
to each bed in the community. Most stu-
dent housing communities do not pro-
vide the 2011 average of 29 Mbps per 
bed. Indeed, some barely provide 4 Mbps 
per bed. However, some do provide these 
speeds, and some exceed them. 

There is a wide differential between 
the worst and the best bandwidth per 
bed in student housing. The top perform-
ers in any market – in terms not only of 
bandwidth but also of ubiquitous avail-
ability and close to 100 percent reliability 
– will see higher occupancy and higher 
yield. Internet capacity and capability is 
fast becoming a top requirement for stu-
dents when they seek accommodation. 

avoIDIng rIsks
The major risk to any student housing 
property or portfolio is a decrease in net 
operating income through decreased 
occupancy or rent attrition should a 
competitor offer better or more reliable 
Internet service. To mitigate that risk, 
owners and operators should 

• Ensure their properties are not 
locked into term contracts that in-
hibit their ability to provide best-in-  
market services 

• Ensure sufficient physical infrastruc-
ture (wiring and electronics) to de-
liver adequate Internet services

Too high a concentration ratio slows down user 
Internet access, and too low a ratio results in  

idle bandwidth and excessive costs.

YEAR PER USER 200 USERS  500 USERS  SCALE 

2011 29 116 290 Mbps 

2012 43 174 435 Mbps 

2013 65 261 652 Mbps 

2014 98 391 978 Mbps 

2015 147 587 1,468 Mbps 

2016 220 880 2,202 Mbps 

2017 330 1,321 3,303 Mbps 

2018 495 1,981 4,954 Mbps 

2019 743 2.972 7,432 Mbps 

2020 1,114 4,459 11,148 Mbps 
Table 3: Gateway Bandwidth Requirements
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• Ensure their on-property Internet 
infrastructure is in their control and 
not in that of a third party 

• Understand the effect of Internet 
provisioning on their pro formas

• Manage the risk of copyright viola-
tion complaints

• Conduct marketing to maximize the 
value of best-in-class Internet provi-
sioning during the leasing cycle. 

If the growth of bandwidth per user 
will soon exceed the capacity of today’s 
student housing networks, property 
owners and managers and their network 
designers and planners need to take into 
account the demands on and the poten-
tial lifespan of the various components 
of their property networks. They also 
must be aware of the changes that are 
likely to be required. 

PhysIcal wIrIng  
InfrasTrucTure 
Almost all personal computers sold today 
contain gigabit-capable network interface 
cards that can also operate at 100 Mbps 
by autosensing the capabilities of their 
connections. Given the usual two- to 
four-year lifetime of a computer and the 
fact that most devices can easily be up-
graded to Gigabit Ethernet, the majority 
of network-connected devices will likely 
be gigabit-capable within two years. 

However, the physical wiring in 
many student housing communities may 
not support gigabit speeds. With per‐user 
speeds expected to exceed 100 Mbps in 
2014–15, Cat 5 will become obsolete, 
and Cat 5e installations will have to be 
surveyed to determine their suitability for 
carrying payloads in excess of 100 Mbps. 

New networks built today should 
use gigabit-capable structured wiring to 
avoid wiring upgrades in the short term. 
Operators and owners of existing net-
works should begin to determine when 
they will need to upgrade their physical 
infrastructure and plan accordingly. 

wIreless access 
Most local area wireless access technolo-
gies rely on access points that need the 
same wired infrastructure and access 
or distribution layer capability as wired 
connections, and similar challenges ap-
ply. Wireless connections continue to 
provide slower connection capabilities 

than wired connections, although the 
gap is narrowing quickly. Wireless ac-
cess points deployed today will almost 
certainly support the 802.11n standard, 
and emerging standards for gigabit Wi-
Fi will almost certainly be in general use 
shortly. Coverage of a whole property 
(residential and common areas) with 
reliable Wi-Fi is considered an essential 
amenity and an integral part of any stu-
dent housing deployment. 

Carrier wireless (3G or 4G) is unlikely 
to have a significant impact on band-
width requirements at student housing 
properties until two conditions are met: 
first, that 4G or better performance is 
available to the areas in which communi-
ties are located and second, and perhaps 
more important, that carriers alter their 
monthly plans to include unlimited data. 
In the short term, although slow progress 
is being made toward geographic cover-
age improvement, most student residents 
will always use Wi-Fi where it is available 
to conserve their phone plans and im-
prove download speeds. 

swITches
In the Cisco three-layer switching 
model, the access layer connects users to 
the delivery network. Currently, many 
subscriber- and visitor-based networks 
use Ethernet switches in the access 
layer with a maximum capability of 100 
Mbps per port. In the United States, for 
the time being, this remains a viable op-
tion for switches currently in service, as 
access-layer electronics usually have a 
shorter lifespan than the wiring infra-
structure and will be adequate for the 
next two years (at least for a network 
that serves average users). The connec-
tion between an access-layer switch and 
the distribution or core layers should be 
at least at gigabit speed.

All new access layer switches de-
ployed today, whether as upgrades or 
for new construction, should provide  

1 Gbps access layer ports to connect to 
individual users and should provide ei-
ther a 10 Gbps uplink or the ability to 
field upgrade to a 10 Gbps uplink. 

The distribution and core layers 
may be separate or combined, depend-
ing on the network design. Any port 
in the distribution/core layer that con-
nects an access-layer switch or switches 
must be able to handle the traffic passed 
to and from those switches. Generally, 
networks designed and deployed today 
should use gigabit ports at a minimum 
and should have an adequate aggregate 
throughput capability and the ability to 
field upgrade to 10 Gbps in the lifespan 
of the equipment. 

gaTeway DevIces
In a student housing network, access is 
usually managed by a gateway device 
that provides bandwidth shaping, ac-
cess control, proxy, firewall and DHCP/
NAT functionality. Some student hous-
ing networks physically or contractually 
restrict the number of devices a resident 
may use to two or three and require that 
those devices be preregistered. Campus 
Technologies strongly believes these 
practices are unnecessary and coun-
terproductive. A gateway device should 
have sufficient resources to provide IP 
addresses and support MAC addresses 
at a rate of 10 per resident and should 
not require device registration. The days 
of requiring resident registration or log-
on are behind us. Residents see these 
practices as restrictive and intrusive, so 
they should be avoided. 

As shown in Table 3, networks of 
500 or more users that deploy no more 
than 100 Mbps Ethernet technology at 
the gateway and the core will have to 
reduce service levels by restricting band-
width, by allowing contention and thus 
increasing latency or by increasing con-
centration levels; another option is to 
segment the network to a more granu-

Restricting the number of devices a resident 
may use and requiring residents to register their 
devices is unnecessary and counterproductive.



MDU Technology

38  |  BROADBAND COMMUNITIES |  www.broadbandcommunities.com |  OctOber 2012

lar level and deploy multiple gateways. 
However, these tactics will provide only 
temporary relief because the continuing 
increase in per-user bandwidth expecta-
tion will overrun any such temporary 
measures in a short time. 

Even in a 200-user network, the life 
expectancy of a gateway with 100 Mbps 
throughput is close to zero. In a larger 
network, saturation exists already, and 
operators that attempt to employ 100 
Mbps core and gateway technology will 
be unable to provide national average 
performance per user. 

BanDwIDTh conservaTIon
The growing trend of using the public 
Internet to stream multimedia will give 
rise to new bandwidth-conservation 

technologies. Today, content is streamed 
toward end users in “unicast” mode. 
Four people watching the same video 
require four times the bandwidth of one 
person watching the same video because 
each stream requires its own Internet 
bandwidth. 

Internet streaming is a much less 
efficient use of bandwidth than tra-
ditional analog or digital TV, which 
broadcasts a single signal to multiple re-
cipients. Although Internet technologies 
exist to support multicast viewing, they 
are not commonly adopted or deployed. 
This is a dilemma: On the one hand, 
consumers demand the convenience of 
Internet-based streaming; on the other 
hand, unicasting is a highly inefficient 
use of resources. 

Large multiuser networks such as 
student housing networks must deploy 
band width-conservation tech niques that 
keep multiple demands for identical 
content from consuming all available 
external Internet bandwidth. Campus 
Technologies is testing bandwidth-con-
servation technologies in several deploy-
ments and is convinced that this will be 
key to facing growth challenges. 

conTracTual challenges 
Most student housing communities are 
locked into term contracts for long peri-
ods with limited control over the quan-
tity of bandwidth provided and limited 
or no ability to get out of those con-
tracts. The single largest risk factor for 
student housing owners and operators 
is a lack of ability to control the quality 
and quantity of a critical service that will 
directly affect leasing and net operating 
income. All owners and operators must 
carefully examine the contract position 
of their assets with regard to Internet 
provisioning and maintain a high level 
of flexibility in future years. v
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