(4
/1

77 /
/. / I///I

K77
P

Broadband
Pricing and Connectivity in Africa o Business
Cgnnexion
Andy Brauer Connective Intelligence”
Chief Technology Officer

Business Connexion



Agenda

Hyper Connectivity creating a situation of Hyper-Competition

which will result in a market characterized by Hyper-choice for the consumer.

Andy Brauer
2009
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Hyper Connected World
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Hyper Connectivity

Hyper Connectivity: 50 Billion Connected Devices in 2020 ‘

Datacenter ’

“There will be no limit on the number of
connections as part of the mobile grid.
Everything has the potential to be
connected .. Call it the 100 percent celling.”

‘us m

- CEO Verizon
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The Blurring Personal and Business Boundary
Percent Hyperconnected Both For Business and Personal Use

DEEE

Laptop PC Mobile Phone Sensors/Monitors

CCICDCD

Text or Instant Web Conferencing  Social Networking  Posting to Blogs,
Messaging Wikis, Forums




Hyper Connectivity

The Connected Life by 2020 cs

2020

illi Revenue Opportunity For
24 B' I I '0 n Mobile Network Operators in 2020

2011

9 Billion

Connected Devices

2011

6 Billion

Connected Devices

Revenue opportunity for connected devices in vertical sectors

$69 Billion
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$36 Billion

Comnectd Devices Hyper-Connected Home: Real World Example

i My Home
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Why hyper competition?

® Globalisation — less trade barriers and efficient transport (e.g. containers)
® Speed of hyper connected communication and the pace of modern busines
® Disruptive Technologies

Daiive Tachriokond A newtechnology that has a serious impact on the
Iisruptive Technologies  status quo and changes the way people have been o
A dealing with something, perhaps for decades Hoath
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Hyper Competition

Hypermarketing

Empowered
Digital Commons

)

Hypercompetition

++ Media ++ Gadgets ++ Intelligence ++
++ Augmentation ++ Science, Technology & Innovation ++
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Convergence in the data centre 40G is here

100G Announced 9" May 2012
Unified Infrastructure (Ethernet base) 1TbE 2015 100TbE 2020
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Unified Infrastructure e

Storage

Networking
Server

Cloud Fabric

Clustering TCPIP and Ethernet is common thread
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OpenFlow Trend

IN[0)¢

(Network
0S)

X86 vmware
(Computer) _ '
Unified Infrastructure —

Computer Industry Network Industry

Simple common stable hardware substrate below+ programmability + strong
iIsolation model + competition above = Result : faster innovation



OpenFlow & SDN
Software Defined Networks

TRILL or Transparent Interconnection of Lots of Links,
SPBM or Shortest Path Bridging MAC mode,
ECMP or Equal-Cost Multi-Path
and MLAG or Multi-Chassis Link Aggregation Protocol

Spanning Tree’s Problem is highlighted by Cloud

-
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_ What is Broadban cliaeeeGc:
.

It used to be the back haul

network
Now it is last mile Where ever you

are

Its when you have enough or
there is surplus to meet your
current requirement.

If you don’t it is a narrow band.

N\




How fast can we go

Copper

ADSL today

4 Mbps

\/
| Maximum using DSL |
50 Mbps?
| Maximum using cable I

200 Mbps?

1,000,000 Mbps
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1G
Analog Voice

o

Wireless Migration

3.5G -4G
2.75G 36 i
Intermediate Mukimedia Up 0 100 Mbps

2.5G

Packet Data

2G

Digital Voice

Up to 14 Mbps

<‘ >//l
TD-SCOMA

2 Mbps?

cdmaz2000
(1 X-EV-DO)

Upto 14 Mbps /
2004+

2001+ 2003+

Sowrce: US. Bancorp Piper Jaffray & NMS

cvenually

2007+ /1 2010+
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R 800,00

R 700,00

R 600,00
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R 200,00

R 100,00
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2Mbps Uncapped Total Costs

R 744,37

R 686,37
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u Total Price:
(Telkom land line
+ ADSL from
Telkom and
Uncapped from
ISP)

i Total Price:
(Telkom land line
+ Bundle Price)

Cybersmart Mweb Openweb  WebAfrica




MTH MNigeria 5120 0.002 353 0.07
Vodafone Australia | 1536 0.15 110 0.07
:‘::'::':“ South Africa | 2048 1.2 149 0.07
MTH Promotion | South Africa | 2048 0.19 149 0.07
Cell C Promotion | South Africa | 2048 039 149 0.07
Vodafone Egypt 1536 MA, 116 0.08
Zain Bahrain 1536 MA 147 0.10
Cell C South Africa | 3072 0.13 400 0.13
Vodafone :u o 2048 5 47 279 0.14
Crange LI 1024 057 167 0.16
Bta South Africa | 1536 0.3 280 0.18
Vodacom Sguth Africa | 20438 0.19 385 0.19
MTH South Africa | 2048 0.19 389 0.19
Crange Botswana 1024 1.03 208 0.20




ISP Speed Uncapped Bundle Total Total
Account Price Price Price
(ADSL + (Telkom (Telkom
uncapped landline + landline
account) ADSL +
from bundle
Telkom + price)
uncapped
from ISP)
Afrihost 1Mbps* R157.00 R297.00 R510.37 R445 37
2Mbps* R297.00 R497.00 R744.37 R645.37
Cybersmart 1Mbps* R175.00 R295.00 R488.37 R443.37
2Mbps* R235.00 R445.00 R682.37 593.37
Mweb 1Mbps* R199.00 R339.00 R512.37 R487.37
2Mbps* R233.00 R445.00 R686.37 RS97.37
OpenWeb 1Mbps* R197.00 N/A*® R510.37 N/A*®
2Mbps* R297.00 N/A™ R744 37 N/A*
WebAfrica 1Mbps* R179.00 R329.00 R482 37 R&77.37
2Mbps* R235.00 R485.00 R686.37 R637.37




Kenya vs South Africa

On SMB 2215 000 MB
Offer 10MB 20 000 MB

90 Cents

16 Cents
10 Cents

7.5 Cents

Costly MB Least Costly MB

==Kenya =Sputh Africa
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South Africa ADSL
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Average cost per MB

POINT.22"topic

5140

* Low sample sizes:

5120

Cable in Asia-Pacific and South and East Asia
Fibre in Middle East and Africa.

5100
580
560
540
$20

Asia-Pacific*

. L] Cnpperl $9.56
mCable 51.66
W Fibre 515.90

=

Eastern Europe Latin America
55.84 $58.56
$1.76 $14.05
$3.73 51.38

| MiddleEast and |

Africa®
S64.96
5-
54.63

Average cost per megabit by technology Q1 2013
[business, standalone and bundled services)

-

Morth America

510.16
£4.05
54.19

m Copper

South and East
Asia®
542.44
$116.59
553.07

mCable W Fibre

=

Western Europe

S8.67
51.19
54.79
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i Total Price:
(Telkom land line
+ ADSL from
Telkom and
Uncapped from
ISP)

ki Total Price:
(Telkom land line
+ Bundle Price)
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African Undersea Cables (2013)
Vafrican-undersea-cables

Vorsion 31 - Oct 2011 m®



Average monthly charge (USD PPP)

$1.200.00 Business tariff benchmarks - Q1 2013

(Bundled and standalone services, all broadband technologies,
size of bubble represents number of data points)

$1,000.00
Southand East Asia

$800.00
® Asia-Pacific
® Eastern Europe

$600.00 ® Latin Amenca

Asia-Pacific © Middle East and Africa
@ North America
Middie East and Afeica

® Southand East Assa

$400.00 ® Western Europe

$200.00

Western Europe
North America
Latin Amenca
Eastern Europe
$-
-5.00 - 5.00 1000 15.00 2000 2500 30,00 35.00 40.00 45.00

Average downstream bandwidth {Mbps)




Broadband prices worldwide

Brazil $16.9

Chile $19.7
South Africa $27.4

World average: $57

S {All prices in USD/month)
Data source: ITU Marid medlan: 526 www.pingdom.com
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* Low sample sizes:

Cable in Asia-Pacific and South and East Asia
Fibre in Middle East and Africa.

s40 -

Asia-Pacific* Eastern Europe Latin America
$9.56 [ 55.84 | s5856
$1.66 5176 $14.05

515.90 $3.73 51.38

Average cost per megabit by technology Q1 2013
(business, standalone and bundled services)

m Copper m Cable m Fibre

| — | ™

Midﬂ?r:ic?f and | North America sau‘:;:‘f East | \Western Europe
$64.96 | $10.16 [ $42.44 | $8.67
$- | $4.05 | s11659 | $1.19
54.63 | $4.19 [ $53.07 [ 54.79



Country (down speed)

Monthly fixed broadband cost, cheapest listed plan per country

Burundi (128kbi:) |
Ghana (128kbps) |
Sierra Leone (128kbps) 1
T (T o e S
Madagascar (512kbps) | —
Benin (512kbps) I
Mali (512kbps)
Uganda (256kbps) | —
Cameroon (192kbps)
Kenya (256kbps)
Senegal (512kbps) I
Cote divoire (128kbps) IEE——
Zimbabwe (256kbps) EEG—
Niger (128kbps) I
Burkina Faso (128kbps) I——
Tanzania (256kbps) EG— 8
South Africa (384kbps) E—
Libya (512kbps) n—
Algeria (256kbps) I—
Morocco (4Mbps) —
Angola (1Mbps)  —
Egypt (256kbps)
Sudan (unknown speed) .

$0.00 $20.00 $40.00 $60.00 $80.00 $100.00

Monthly cost (USD)




Liquid Fibre




Gateway

| =.____L._L_.._._._.___._._.,._____.a

b, I

Source: @ Hamilton Research, 2012. wwaw africabandwidthmaps com




Continent pricing

B Fibre §/Mbit
~ WCable $/Mbit
~ HDSLS/Mhit

Aa  Western Castern USA&  SEAsia  Latin  Middle
Pacific  Europe Europe Canada América Eastand
Source: Paint Topic Africa



Inter connect

Device types

@ Metro/core
network device

& Aggregation device

o Radio access
network controller

& Access device

1588 Clock master/
slave access device

¥ Tester

. Management system
& Microwave device

B Mobile base station

Connection types
—— 10-Gigabit Ethernet
—— Gigabit Ethernet
—— Fast Ethernet
—— TDM link

—— OTN link

= SOH link

~—— SHDSUADS/
VDSL link

—— ATM link
- Radio link
Network areas
< Access network
> Provider network
«» PBB-TE network
«» MPLS-TP network
~ MPLS network
== Global interconnect
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£ moneysmart”
The VValue of Mobile Data

How does your prepaid data compare?
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AfTerFibre

. | Yres SN
s R ~. | ¢ Uzbekistan
Spain \ = G
3 Greece Turkey Turkmenistan. <
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~ i~ lraq N Iran § ;
Y «___Pakis
Algeria Libya Egypt
Westermn & Saudi
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Atlantic
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WASACE 100G Fibre
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Bandwidth per Capita

Bits per capita Outgoing
el ‘ connections

MHorth America

GDP per capita

LIS 0300

LIS0 300-1008
W LSO Ho00-3000
B UsD 20004000
B us0 a0 10600 | U Yoo Pablic VEAT Bronces



AFRICAN UNDERSEA
CABLES, MAY 2013




VSAT KASNET

>




VSAT Africa

W 3A at 7 degrees East
Prodicted African downlink Cavoraqga




(rul TRUENET ADSL Speed & Distance

20 Mbps 7 - 6000
.I
-
5000
15 Mbps ®
4000
9
Eg'_li}mbps THH inEm 1 ° ~ 3000

2000

r

5 Mbps

1000

T mlluu

PP PE PRI PP P E PRI P I PP IPLPII PP

0 Mbps

Probe Name

H Upload Speed M Download Speed @ Distance to DSLAM

Distance (m)




Cni TRUENET

40 Mbps

30 Mbps

20 Mbps

Speed

10 Mbps

0 Mbps

=
bt o
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B Upload Speed

Probe Name
® Download Speed

VDSL Speed & Distance

I

AR R A R R

@ Distance to DSLAM

1200

1000

800

600

400

200
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OpenFlow Switching

Controller

* Add/delete flow entry
* Encapsulated packets
 Controller discovery

[ recict o counrs

1. Forward packet to port(s)

2. Encapsulate and forward to controller
3. Drop packet

4. Send to normal processing pipeline

Switch| MAC | MAC | Eth |VLAN| IP IP 1P TCP | TCP
Port | src dst | type 1D Src Dst | Prot | sport | dport

o et

A Flow is any combination of above fields
described in the Rule
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