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•  Zmiany rynkowe i ich konsekwencje 

•  Nowe modele biznesowe dla rynku telekomunikacyjnego 
i Internetowego 

•  Kilka pomysłów co z tym zrobić 
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Figure 1.   Five Traffic Milestones and Three Traffic Generator Milestones by 2015 

 
 

There will be an unprecedented increase in the number of devices on the network, and the traffic balance will 
begin to shift away from traditional PCs and towards TVs, phones, tablets, and other devices. In a related trend, 
the device mix is becoming increasingly portable, and traffic originating from Wi-Fi devices will surpass traffic from 
wired devices in 2015. The volume of traffic will continue to grow, generated largely by video, and Internet video 
will officially reach the 50 percent mark in 2012. 

After a brief introduction to the main conclusions of this year’s forecast, each of the five milestones will be 
discussed in turn. 

Forecast Overview 
The current Visual Networking Index forecast projects global IP traffic to quadruple from 2010 to 2015. As Figure 2 
shows, overall IP traffic is expected to grow to 81 exabytes per month by 2015, up from 20 exabytes per month in 
2010, a CAGR of 32 percent. 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 5 

 

 
© 2011 Cisco and/or its affiliates. All rights reserved. This document is Cisco Public Information. Page 7 of 16 

Figure 3.   The VNI Forecast Within Historical Context 

 

Most IP traffic growth results from growth in Internet traffic, compared to managed IP traffic. Of the 80.5 total 
exabytes, 60 are due to fixed Internet and 6 are due to mobile Internet. Fixed and mobile Internet traffic, in turn, 
are propelled by video. 

Figure 4.   Cisco VNI Global IP Traffic Forecast 

 

As in previous forecasts, the sum of all forms of IP video (Internet video, IP VoD, video files exchanged through 
file sharing, video-streamed gaming, and video conferencing) will ultimately reach 90 percent of total IP traffic. 
Taking a more narrow definition of Internet video that excludes file sharing and gaming, Internet video will account 
for 61 percent of consumer Internet traffic in 2015 (Figure 5). 
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Traffic Milestone 2: One-Fifth of Internet Video Traffic Will Come from TVs, Handsets, 
and Other Non-PC Devices (2014) 
At the end of 2010, 92 percent of Internet video traffic originated from PCs. By 2014, one-fifth of Internet video 
traffic will originate from non-PC devices, and by 2015 the proportion of traffic from PCs will be 79 percent. 
As in the case of mobile networks, video devices can have a multiplier effect on traffic. An Internet-enabled 
high-definition television that draws 30 minutes of content per day from the Internet would generate as much 
Internet traffic as an entire household today. 

Traffic Milestone 3: Internet Traffic from Wireless Devices Will Surpass the Volume 
of Traffic from Wired Devices (2015) 
The rapid growth of mobile data traffic has been widely recognized and reported. The trend towards mobility 
carries over into the realm of fixed networks as well in that an increasing portion of traffic will originate from 
portable or mobile devices. Figure 7 shows the growth of wireless and mobile traffic in relation to traffic from wired 
devices. 

Figure 7.   Global IP Traffic, Wired and Wireless 

 

The increasing use of portable devices, even those not currently providing mobile access, creates even greater 
potential for traffic migration from fixed to mobile devices. Portable devices also increase overall traffic by 
increasing the contact time with the network. 

Traffic Milestone 4: The Number of Households Generating over 1 Terabyte per Month 
of Internet Traffic Will Reach 1 million (2012) 
Globally, the average Internet household will generate 62 gigabytes of Internet traffic per month in 2015, up from 
17 gigabytes per month in 2010. There is no such thing as an average household when it comes to Internet traffic, 
however. The top 1 percent of broadband connections generate over 20 percent of the traffic, and the top 
10 percent generate over 60 percent of the traffic. The remaining 90 percent have a lower usage profile, creating 
8 gigabytes per month of Internet traffic in 2010 and 27 gigabytes per month in 2015. 
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Figure 5.   Global Consumer Internet Traffic 

 

Internet video will reach 50 percent of consumer Internet traffic by year end 2012, which brings us to our 
first milestone. 

Traffic Milestone 1: Internet Video Will Surpass 50 Percent of Consumer Internet 
Traffic (2012) 
Internet video will officially reach the halfway mark of consumer Internet traffic by the end of 2012. The 
implications of video growth would be difficult to overstate. With video growth, Internet traffic is evolving from a 
relatively steady stream of traffic (characteristic of P2P1) to a more dynamic traffic pattern. 

Because video has a higher peak-to-average ratio than data or file sharing, and because video is gaining traffic 
share, peak Internet traffic will grow faster than average traffic. With video, the Internet now has a much busier 
busy hour. The growing gap between peak and average traffic is amplified further by the changing composition of 
Internet video. As shown in Figure 6, real-time video such as live video, ambient video, and video calling are 
taking an ever greater share of video traffic. Real-time video has a peak-to-average ratio that is higher than on-
demand video. 

Busy-hour Internet traffic will quintuple between 2010 and 2015, while average Internet traffic will quadruple. Busy-
hour Internet use will grow at a CAGR of 39 percent, compared to 34 percent for average Internet traffic. Average 
Internet traffic will be the equivalent of 165 million people streaming Internet high-definition video simultaneously 
and continuously throughout the month, while busy-hour traffic will be the equivalent of 430 million people 
streaming Internet high-definition video simultaneously and continuously throughout the hour. 

                                                 
1 Peer-to-peer, by definition, is highly symmetric traffic, with between 40 to 60 percent of P2P traffic consisting of upstream 
traffic. For every high-definition movie downloaded, approximately the same amount of traffic is uploaded to a peer. Now, with 
increased video traffic most of the video streams that cross the network have a highly asymmetric profile, comprised mostly of 
downstream traffic, except in areas where P2P TV is prevalent (in China, for example). 
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Figure 6.   Global Consumer Internet Video Traffic 

 

With the exception of short-form video and video calling, most forms of Internet video do not have a large 
upstream component. 

As a result, traffic is not becoming more symmetric as many expected when user-generated content first became 
popular. The emergence of subscribers as content producers is an extremely important social, economic, and 
cultural phenomenon, but subscribers still consume far more video than they produce. Upstream traffic has been 
flat as a percentage for several years, according to data from the participants in the Cisco VNI Usage program. 

It appears likely that residential Internet traffic will remain asymmetric for the next few years. However, there are 
a number of scenarios that could result in a move toward increased symmetry. 

! Content providers and distributors could adopt P2P as a distribution mechanism. There has been a strong 
case for P2P as a low-cost content delivery system for many years, yet most content providers and 
distributors have opted for direct distribution, with the exception of applications such as PPStream and 
PPLive in China, which offer live video streaming through P2P, and have had great success. If content 
providers in other regions follow suit, traffic could rapidly become highly symmetric. 

! High-end video communications could accelerate, requiring symmetric bandwidth. PC-to-PC video calling 
is gaining momentum, and the nascent mobile video calling market appears to have promise. If high-end 
video calling becomes popular, this will move traffic toward symmetry again. 

Generally, if service providers provide ample upstream bandwidth, applications that use upstream capacity 
will begin to appear. 
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Broadband Speed 
Broadband speed is another crucial promoter of IP traffic. Broadband speed improvement results in increased 
consumption and use of high-bandwidth content and applications. The global average broadband speed 
continues to grow and will quadruple from 2010 to 2015, from 7.0 Mbps to 28 Mbps. In addition, 3 percent of 
households in 2015 will have broadband speeds greater than 100 Mbps. Consider how long it takes to download 
a high-definition movie at these speeds: at 5 Mbps, it would take 41 minutes to download the movie; at 10 Mbps, 
it would take 20 minutes; but at 100 Mbps, it would take only 2 minutes. High-bandwidth speeds will be an 
essential support for consumer cloud storage, making the download of large multimedia files as fast as a transfer 
from a hard drive. Table 3 shows the number of households with broadband speeds above various benchmarks. 

Table 3. Households by Broadband Speed, 2010–2015 

Households by Broadband Speed 

   2010 2011 2012 2013 2014 2015 CAGR  

Number of Households by Average Traffic per Month (Millions of Households) 

Households with greater than 5 Mbps 272 321 375 432 491 553 15% 

Households with greater than 10 Mbps 162 191 222 257 292 328 15% 

Households with greater than 50 Mbps 26 32 38 45 52 60 18% 

Households with greater than 100 Mbps 5 7 9 12 16 21 33% 

Number of Households as a Percentage of Total Internet Households 

Households with greater than 5 Mbps 41% 45% 50% 56% 62% 68% – 

Households with greater than 10 Mbps 24% 27% 30% 33% 37% 40% – 

Households with greater than 50 Mbps 4% 4% 5% 6% 7% 7% – 

Households with greater than 100 Mbps 1% 1% 1% 2% 2% 3% – 

Source: Cisco VNI, 2011 

Trends to Watch 
Cisco’s approach to forecasting IP traffic is conservative, and there are certain emerging trends that have the 
potential to increase the traffic outlook significantly. The most rapid upswings in traffic occur when consumer 
media consumption migrates from offline to online or from broadcast to unicast. 

! Applications that might migrate from offline to online (cloud): The crucial application to watch in this 
category is gaming. Gaming-on-demand and streaming gaming platforms have been in development for 
several years, with many newly released in 2010 or 2011. With traditional gaming, graphical processing is 
done locally on the gamer’s computer or console. With cloud gaming, game graphics are produced on a 
remote server, and transmitted over the network to the gamer. Currently, online gaming traffic represents 
only 0.03 percent of the total information content associated with online and offline gameplay2. If cloud 
gaming takes hold, gaming could quickly become one of the largest Internet traffic categories. 

                                                 
2 Total gameplay (online and offline) in the United States represents an estimated 166 exabytes per month, according to the 
University of California, San Diego’s “How Much Information?” study. (See http://hmi.ucsd.edu/howmuchinfo.php for the full 
report, published in 2009.) The VNI estimate for online gaming traffic in the U.S. is 47 petabytes per month at the end of 2010. 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 10 

!"#"$%&'()"*+,%*-'

'

./'

'
'

!"#$%&'()*'+,%&-.'/0'1-2.3".4565$2#%7'.&8"9&:'"2'45&'5/;&'

$,</-. ./32</-.

=>?'@1,A: =>?'@1,A:BC'C5/2&

D'@1,A: D'@1,A:E".&/'
F/20&%&29&

G'@1,A: ?'@1,A:C&&%'4/'C&&%'H
."%&94'./32</-.

=>?'@1,A: (='@1,A:IJ'E/J ('@1,A: K='@1,A:K'L'IJME

K'@1,A: =>?'@1,A:I/;&'
@/2"4/%"2# G'@1,A: K'@1,A:N2<"2&'8".&/'

#-;&

?'@1,A: ?'@1,A:O%/3:"2#

('@1,A: ('@1,A:F/28&%#&29&

KK'@1,A: ?='@1,A:M/4-<

$,</-. ./32</-.

=>?'@1,A: =>?'@1,A:BC'C5/2&

D'@1,A: D'@1,A:E".&/'
F/20&%&29&

G'@1,A: ?'@1,A:C&&%'4/'C&&%'H
."%&94'./32</-.

=>?'@1,A: (='@1,A:IJ'E/J ('@1,A: K='@1,A:K'L'IJME

K'@1,A: =>?'@1,A:I/;&'
@/2"4/%"2# G'@1,A: K'@1,A:N2<"2&'8".&/'

#-;&

?'@1,A: ?'@1,A:O%/3:"2#

('@1,A: ('@1,A:F/28&%#&29&

KK'@1,A: ?='@1,A:M/4-<

!"#$%&'()$*+#$(,-(./**0&1(2345&(678(84$/94:(&:*/;4*&:(

!0"' $0+*,' 1"#%23' 45%,"6' 78' +' *")%*,' 19':;:' 78'<5-,*+#7+3' -5&&+*7-"-' +##' ,0"' +1%=">
&"8,7%8"6' 6*7="*-' %?' ,0"' "@)"$,"6' A*%2,0' 78' ,0"' -)""6' *"457*"6' +86' 78' ,0"' ,*+??7$'
A"8"*+,"6'19'1*%+61+86'5-"*-'78',0"'$%&78A'9"+*-B''

!"#$%&'(P*'O%/-.1-2.'$:&'9-:&:'Q$/4&.'17'ROR'"2'S$:4%-<"-'

!"#$%&'(767(<"1(4=4>*&=(?$";(@<<1(A6B(C&%+5/%40(84>&$(7"D(45=(!&>*&;9&$(E&&*/5F(<";;/::/"5(GHHI1(
BCB@1(<!EJ(



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 11 

!"#"$%&'()"*+,%*-'

'

./'

'
'

!0"'*122"*31)'$+,"4%*5"-'+*"'6&1#,53-$*""27'8,0"'+95#5,:',%';+,$0'!<'%2'-"="*+#'-$*""2-'
-5&1#,+2"%1-#:' 52'>5??"*"2,' *%%&-@'+2>'+#-%' ,%'*"$%*>'+,' ,0"'-+&"',5&"'+-':%1';+,$0A'
+2>'6$%22"$,">'>"=5$"-7'8,0"'+95#5,:',%'$%22"$,',+9#",-@'-&+*,)0%2"-'+2>'%,0"*'>"=5$"-'
-1$0'+-'$+&"*+-@'",$B',%',0"'0%&"7-'9*%+>9+2>'#52C@'=5+'D5E5AB'(,0"*'=5>"%'+))#5$+,5%2-'
85B"B'=5>"%'%2'>"&+2>@'FG'!<'+2>'$%22"$,">'!<-A'+#-%'4",'+'4%%>'#"="#'%?'*"-)%2-"-B'

!0"*"?%*"@',0"',;%'?"+,1*"-',0+,'+$$%*>524',%',0"'52>1-,*:'$%1#>'"2,5$"'$1-,%&"*-',%'4",'
+' -1)"*3?+-,' 9*%+>9+2>' $%22"$,5%2' +*"H' IA' ,0"' 5&)*%=">' !<' "J)"*5"2$"' +2>' .A' ,0"'
-5&1#,+2"5,:'%?'1-+4"'%?'-"="*+#'>"=5$"-@'"+$0'*"K15*524'+'9*%+>9+2>'$%22"$,5%2B'(2#:'
+'?";'0+="'K1%,">'?+-,"*'52,"*2",'+$$"--'+-'+'C":'?"+,1*"'%?'-1)"*3?+-,'9*%+>9+2>B'

L,' ,05-'-,+4"@'%2#:'.IM'%?'9*%+>9+2>'$%22"$,5%2-' 52'N1*%)"'+*"'+,'I/O95,P-'%*'&%*"'
+2>'IQM'+*"'-,5##'+,'#"--',0+2'.O95,P-B'R%;"="*@'&+2:'%?',0"'%)"*+,%*-';"'0+="',+#C">'
,%'0+="'>%19,-'%2'$1-,%&"*-7'52,"*"-,'52'="*:'0540'-)"">'52,"*2",'+$$"--'52'5,-"#?H'

!' ST":%2>'I/O95,P-@'$1-,%&"*-'>%'2%,')"*$"5="'+2:'>5??"*"2$"' 52'9*%+>9+2>'K1+#5,:U'
8"J$#1>524'VW!<AB'

!' S!0"' 52>1-,*:' 5-';+5,524' ?%*'+'C5##"*'+))B'!0"*"'+*"'2%'+))#5$+,5%2-'>*5=524' ,0"'="*:'
0540'9*%+>9+2>'>"&+2>'%2',0"'0%*5X%2',%>+:UB'

!' Y!0"*"'+*"'2%'*"+#'1-+4"-',%>+:'?%*'%??"*-'%="*'I//O95,P-@')%--59#:'"J$"),'FG'!<SB'

!' S!0"' =5>"%35?5$+,5%2' %?' ,0"' 52,"*2",' 5-' ,0"' 9544"-,' >*5="*' %?' -1)"*3?+-,' 9*%+>9+2>'
,+C"31)B'D0"2')"%)#"')%-,'-%&",0524'%2'E+$"9%%C@' ,0":';5##'1)#%+>'+'RG3&%=5"'$#5)'
52-,"+>'%?'Z1-,')%-,524'+'-,+,1-'&"--+4"UB'

!"#$%&'()'*+%,$'"+'$-./-"#,'0.1%&2+'34()5'64()'
!*5)#"3)#+:' 0+-' 9"$%&"' +' C":' ?"+,1*"' %?' 9*%+>9+2>' -"*=5$"-' 52'N1*%)"H' ,0"' +="*+4"'
)"2",*+,5%2';5,052'52$1&9"2,-7'9*%+>9+2>'$1-,%&"*'9+-"-'*"+$0">'.IM'+,',0"'"2>'%?'
./I/'8="*-1-'[M'+,' ,0"'"2>'%?'.//\A']'+2>' ,05-')"2",*+,5%2' 5-'+9%="'^/M'52'E*+2$"@'
,0"'_",0"*#+2>-@'T"#451&'+2>'W%*,14+#B'()"*+,%*-'&1-,' ,0"*"?%*"'9"'+9#"',%'$+**:'!<'
-542+#-',%'$1-,%&"*-B'

L#&%-,'%2"' 52' ,;%'N1*%)"+2'0%1-"0%#>-' 8^`MA'0+-'+'RG' ,"#"=5-5%2'-",']'-%'%??"*524'
RG'!<'$0+22"#-'0+-'+#*"+>:'9"$%&"'+'6&1-,'0+="7'?%*',*5)#"3)#+:')*%=5>"*-B'!05-'+#%2"'
5-'+')%;"*?1#'>*5="*'*"K15*524'%)"*+,%*-7'2",;%*C-',%'$+**:'?+-,"*'+2>'?+-,"*'-)"">-B'

7",*&$'89:';"0+0&$%<'"+'&$=*"&$2'>?'2"@@$&$#0',$#$&%0".#+'.@'()'$AB$&"$#C$'

8DD
6D

89D

ED

F
G
H
E

EDD

8D

EFDI JDDI E'< 66'<

EKH'L>BM+

G'L>BM+

F'N 8D'L>BM+

ED'K 6D'L>BM+

8GD'L>BM+

;
"0+
0&
$%
<
B$
&'+
$C
.#
2'
OL
>B
M+
P

Q$+./*0".#'OR"A$/P

A'8G

A'6

A'8S9A'8S9

R&$+$#0 7*0*&$R%+0

8DD
6D

89D

ED

F
G
H
E

EDD

8D

EFDI JDDI E'< 66'<

EKH'L>BM+

G'L>BM+

F'N 8D'L>BM+

ED'K 6D'L>BM+

8GD'L>BM+

;
"0+
0&
$%
<
B$
&'+
$C
.#
2'
OL
>B
M+
P

Q$+./*0".#'OR"A$/P

A'8G

A'6

A'8S9A'8S9

R&$+$#0 7*0*&$R%+0

!"#$%&'()$*+#$(,-(./**0&1(2345&(678(84$/94:(&:*/;4*&:(



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 12 

Online service provider 

Traffic

Current traffic
delivery charge

Internet access 
charge

Very weak price 
signal linked with 
traffic generation

Time

End user 

Traffic

No price signal
linked with traffic
generation

Time

Source: A.T. Kearney analysis



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 13 

•  Video – killer app – tylko kto na tym zarobi?  

•  Mobilność, nowe urządzenia – tylko kto za to zapłaci? 

•  Dalszy intensywny wzrost oczekiwanego pasma i szybkości we 
wszystkich sieciach – ale kto zapłaci za inwestycje?  

•  Model biznesowy dzisiejszego Internetu coraz mniej przystaje  
do rzeczywistości 

•  Model biznesowy tradycyjnego operatora jest zagrożony 
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Source: A.T. Kearney analysis
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Source: A.T. Kearney analysis

Retail connectivity providers

Technology enabler (such as Akamai)

PUBLIC NETWORK

PRIVATE NETWORK

End Users

Internet
core

Content delivery services Managed services delivery

Last-mile

RAN

Connectivity
provider

Aggregation
and backhaul

€

Traffic flow
Additional payment flow
Services

Online service
provider

€

Fixed

Mobile

Source: A VIABLE FUTURE MODEL FOR THE INTERNET | A.T. Kearney, 2010 



© 2010 Cisco and/or its affiliates. All rights reserved. Cisco Confidential 19 

Sources: “Traffic Management and ‘net neutrality,’” Ofcom, June 2010; “Eléments de réflexion et premières orientations sur la neutralité de l'internet et des réseaux,” 
ARCEP, May 2010; Comments by the Open Internet Coalition, FCC No. 09-93,  U.S. Federal Communications Comission, Oct 2009.
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•  Żaden z tych modeli nie jest idealną odpowiedzią na pytanie  
co dalej 

•  Rzeczywistość – jak to rzeczywistość – będzie zapewne 
kombinacją kilku z nich z dodatkiem nieokreśloności J 

•  Jest jednak kilka pewników, o których warto myśleć, planując 
przyszłość 
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•  Coraz większa ilość danych w sieci 
Niezbędna budowa coraz bardziej przepustowych sieci w każdym obszarze 
Niezbędna zmiana podejścia do biznesu, aby te inwestycje miały sens 

•  Coraz więcej wideo w sieci 
Sieć rozumiejąca i dbająca o wideo jako główny składnik ruchu 

•  Koniec modelu 1:1 (operator:klient) 
Sieć otwarta na usługi przychodzące z zewnątrz (technologicznie oraz TTM) 
Sieć jako platforma dla usług własnych i obcych (np. OSE) 
Sieć przygotowana do zapewnienia możliwości różnicowania usług (QoS) 

•  Współpraca z dostawcami usług on-line i nie tylko 
Inicjatywa po stronie operatorów 



Thank you. 
Dziękuję 
Kamil Ciukszo 
Kamil.ciukszo@cisco.com 
0696 094 889 


