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 The changing face of ICT 

 Market trends 

 Commercial impacts for traditional telcos

 The rise of over-the-top (OTT) applications

 Regulatory challenges
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 A mixture of lectures and practical exercises – learning 

through doing as well as listening.

 Based on three cost models developed for ITU training 

purposes: fixed access, fixed core network, mobile 

network.

 Addresses the emerging regulatory challenges of a 

converged market – voice, data, internet and video 

“quadplay”

 All material for the workshop is available on the CRC 

website - presentations, models, and group worksheets.

 Material is in English but we will provide translation as we 

go along! 
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The changing face of ICT
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ITU Agenda: The Sustainable 
Development Goals



Universal 
Broadband

Infrastructure 
Security

Emergency

IoT,  Sensor 
Networks

C&I

Healt
h

Agriculture

Governance

Spectrum  
Management

Standards, Conformity & 
Interoperability

Digital 
Inclusion

SMART 
SOCIETY

Green ICT & E-
Waste

Education

Transport
Capacity 
Building

Electricity

Water 

Finance 

Measurement
s

Privacy & 
Security

Policy & 
Regulation

Applicatio
ns

Investment

ICTs have become even more 
multi-sectoral and can be 
leveraged to achieve SDGs

ICTs are central to achieving the 
Sustainable Development Goals

Source: ITU

http://www.itu.int/en/ITU-D/Regulatory-Market
http://www.itu.int/en/ITU-D/LDCs/Pages/default.aspx
http://www.itu.int/en/ITU-D/Capacity-Building
http://www.itu.int/ITU-D/cyb/app/index.html
http://www.itu.int/en/ITU-D/Cybersecurity
http://www.itu.int/en/ITU-D/Statistics
http://www.itu.int/en/ITU-D/Digital-Inclusion/Pages/default.aspx
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Seven major trends in ICT markets

ICTS move 
centre stage

Mobile 
engine for 
expanding 

access

ICTS less 
visible but 

more 
prevalent

ICTs enable 
and disrupt

The rise of 
the app 

economy

Market 
concentration

Cyber threats

Source: ITU
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Coverage of mobile-cellular networks and the 
number of Internet users (2007-2016) 
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Mobile subscriptions
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Source: ITU

Fixed line subscriptions
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Mobile broadband prices
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Mobile broadband affordability
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Market trends
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Market trends – mobile networks

17

2012 20182018 2012 20182012

-11% +58%

+250%

Voice MediaData

Global mobile data and media are growing rapidly

Source: Ovum, global market forecasts
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Market trends – fixed networks
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2012 20182018 2012 20182012

-27% +33% +35%

Voice MediaData

While fixed voice continues to fall, data and media are growing

Source: Ovum, global market forecasts
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Major impacts of the market trends

 Growth in high-bandwidth applications at expense of low 

bandwidth 

 e.g. more than 100% CAGR for mobile data traffic in Korea 

2010-2014.

 Convergence of all applications on a single network 

platform:

 Converged all-IP Core Network (with QoS differentiation)

 Fibre PON or xDSL in the fixed Access Network (mainly 

FTTC but FTTH in high density areas)

 3G/4G mobile with fibre to cell sites and offloading to wifi

where possible

 Service Platform – content delivery network 

 Centralized content delivery for “cold” contents

 Distributed content delivery for “hot” contents
19
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Commercial impacts
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The commercial imperative of multiplay

• Voice is almost dead

• Broadband access is a commodity

Erosion of margins

• Cable company triple- and quad-play offers

• Customers increasingly demand bundled offers

• Response to OTT applications

Competitive pressures

• Need to recover investment in fibre access and IP core networks

Network amortization

21
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The commercial benefits of multiplay

• Bundling increases “stickiness” in the market: from >30% to <10%

• Harder for subscribers to defect – maintain usage of fixed wire access

Reduce churn

• Package tariffs encourage subscribers to use more services

• Reducing single service subscribers improves margins as well as 
revenue

Increase ARPU

• Cross-sell and up-sell to existing subscribers

• Reduce and share marketing costs across services

Lower subscriber acquisition costs
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Packaging examples
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Network operators’ 3-pronged approach

The 
quad-play 
challenge 

Value Defence

• Reduce churn, 
lower opex, share 
costs

Value Creation

• Acquire customers, 
new revenues from 
converged apps

Strategic 
positioning

• Fight back against 
OTT and position 
for future killer apps
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Case study: OTT
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What is Over-the-Top?

 Over the Top is a 1987 movie starring 

Sylvester Stallone as a champion arm-

wrestler (seriously!).

 OTT also describes a service that rides 

on top of a user’s internet connection

 The user’s ISP/telco is not involved in 

the supply of an OTT service

 OTT services take many forms

 voice and messaging services more 

apparent today

 video and music services increasingly so
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Rise of OTT

 Term originally used primarily in the context of video 

services supplied over fixed broadband networks

 E.g. Netflix vs AT&T’s video-on-demand services

 Now applied more generally

 Voice, messaging, video, music

 Mobile and fixed networks

 Mobile context enabled by arrival of the smartphone and 

public wifi

 Further enabled by the enhanced capabilities of 4G

 Consequences particularly great for mobile networks

 Displaces supply of voice and messaging

 risks reducing network connectivity to a commodity

 third-party providers challenging the mobile operator 

hegemony 
27
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Some comparisons

28

Telco OTT

Access to 

customer

• Via own network

• QOS guaranteed

• Via someone else’s 

network

• Unlikely to guarantee 

QoS

Potential 

customers 

• Those within the footprint 

of the telco’s network

• Any person anywhere in 

the world

Business 

model

• Subscription based • App sales, freemium, 

advertising, partnerships, 

or “yet to be determined”

Platform • Open standards

• Interoperability

• Proprietary

• Not interoperable 

• Walled gardens
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Key OTT battleground #1 – mobile voice

 Mobile voice revenues have peaked in many developed 

markets and are now in decline 

 Developing markets are still on the rise but they too will soon 

peak  

 Mobile VOIP making inroads but hampered by:

 need for widespread indoor wireless broadband

 lack of interoperable apps

 Smartphone battery life
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are generally dependent on the maturity of the market, the economic and political 
conditions of the market, the regulatory regimes, the competitive forces that are at play 
in the market, and the availability of substitute solutions. 
 
In the subsequent sections, we will delve into each of the major revenue curves and 
discuss the nature of growth and decline in various countries. 

First Revenue Curve – Voice 
 
The first cellular market started in Japan in 1979 and gradually all markets launched 
cellular services over the course of the next 25 years. For much of this time, the primary 
revenue growth driver was voice. As such, the markets that started early also reached 
saturation early. For example, while the cellular market in India was just coming out of 
its cocoon in 2003, Japanese voice revenues already peaked and started declining. Next, 
many countries in Europe followed. Perhaps, as the precursor to the 2008 financial 
meltdown, the voice revenues in many European nations peaked in 2007 and started 
declining. Obviously, the micro-revenue environment was a bit different depending on 
how each individual operator was doing but typically, the number 3 and 4 operator in a 
given country peaked first in voice revenues and the decline began. In the US, the voice 
revenues of Sprint and T-Mobile USA started declining in 2007, which led to the overall 
voice revenues in the US market to retreat even though Verizon and AT&T – the top two 
operators by overall revenues and total subscribers still had growing voice revenues. In 
fact,  they  haven’t  pe aked  yet  as  of  the  wr it ing  of  this  paper. 
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Figure 2. Mobile Voice Revenue Growth Curves 
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Key OTT battleground #2 – mobile messaging

 Mobile messaging revenues have also either peaked 

or are peaking

 The battle against OTT messaging has effectively 

been lost!

 Instant messaging, social networks, P2P messaging

 It was good was it lasted—and now the high margins will be 

difficult to replace

30

 

 

the fast 3G/4G networks were in place complimented by industry changing devices, the 
stage was set for disruption in the messaging space. Even before Whatsapp, Voxer, and 
Viber, the likes of Blackberry Messenger and Skype, had started the phenomenon in the 
developing nations where consumers are price sensitive and creative in minimizing their 
tariffs.  That  so me   of   the  op e rators  we re   caught  by   su r pr is e  and  didn’t  anticipate  the  shift  
points to the fundamental flaw in the DNA of some.  
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Figure 6. Mobile Messaging Revenue Growth Curves  
 
In the next 2-4 quarters, the markets of US, Finland, Sweden, France, and Italy will join 
the ranks of declining messaging revenues.  
 
Even in China, which is still considered a growth  market,  C

h

ina  Mo bile,  wo rld’s  biggest  
operator by revenue and subscribers started to see its messaging revenue decline (figure 
7). In fact, mobile apps and VAS commanded the highest share in 2011 from the mobile 
data revenues. 



ITU training workshop on Costing and Pricing for Infrastructure Access 

Session 1: Convergence in Practice: Trends, Issues and Challenges

Factors pushing messaging to OTT alternatives

 The key drivers that tip a market towards OTT: 

 Technology readiness—3G+ networks and high penetration 

of smartphones foster wide distribution of OTT apps 

 Cost incentives—high prices of SMS encourage a switch to 

the cheaper (even free) OTT applications

 Network effects—in particular youth aged 13–24 years tend 

to be the leading indicators of a more widespread uptake 

 The strength of the OTT alternative—markets with high 

penetration of a single OTT app, or where a single OS 

platform is highly concentrated, are at the greatest risk

 e.g. KakaoTalk has 100% presence on smartphones in Korea 

(40m users)

31
Source: McKinsey (2013)
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Mobile revenues increasingly dependent upon 

data access

 Mobile access revenues are still growing

 Smartphone penetration (which is a proxy for high-data 

usage) is still below 50% in most developed markets

 Access revenue growth has helped compensate for the 

declining revenues from voice and messaging

 What will happen once we crest the wave and access 

revenues begin to decline too? 
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by Q1 2012.3 AT&T rushed to beef up its network and the backhaul. The experience at 
AT&T helped other operators prepare their network when iPhone came to their network. 
Android started to show the same data consumption characteristics as the iPhone by 
2010. 
 
While the investments to keep up with the data demand increased the CAPEX and 
OPEX for the operators worldwide, they were able to sustain such an investment only 
because the revenues from such traffic was delightfully growing at astronomical rate as 
well.  A

T
&T ’ s  data  re venue  grew  from  $689M in 2004 to $22,000M in 2011, a 30x 

increase. Other operators have seen similar hockey stick curves.  
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Figure 8. Mobile Access Revenue Growth Curves 
 
We are very much in the growth cycle of the access curve. In most of the major markets, 
the smartphone penetration (which is a proxy for high-data usage) is still below 50%. 
Markets like Hong Kong, Singapore, and Australia have already exceeded the 50% 
threshold and big markets like the US are fast approaching it and will cross the 
milestone in 2012. 
 
The role of access revenues to the overall health of  the  mo bi le  operators  can’t  be   
overstated. The growth of the access curve helped compensate for the declines in voice 
and messaging revenues. For example, in the US, the voice revenues declined $12B from 
2007 to 2011. During the same time, the data revenues increased by $41B, easily 
compensating for the decline. In Japan, the voice revenues declined by $3B but the data 
revenues increased by $25B from 2007 to 2011.  

                                                           
3
 Source: Chetan Sharma Consulting, 2012 
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OTT as the saviour for mobile operators?
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Figure 13. The four revenue growth curves 
 

 
 
Figure 14. Mobile Operator Strategies: The rise and fall of the 4 Revenue Curves 

 Could OTT be the next major source of revenue for mobile 

operators and replace the traditional cash cows of voice and 

messaging?

 OTT as a portfolio of services

 Not a single functional block like voice or messaging

 Made up of dozens of new applications

 Mobile operator as an enabler or an OTT service provider?

 OTT service provision would require a different skill-set in the 

mobile operator
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The make-up of future mobile revenues? 

34

OPERATOR’S  DILEMMA (AND OPPORTUNITY): THE 4TH WAVE       

 

21 What is the 4th Curve? |  www.mobilefutureforward.com  
© Copyright 2012, All Rights Reserved. Use without permission is strictly prohibited.  

 

The opening up of the network for innovation necessitates re-architecting the network 
elements that can scale with demand and meet the specific requirements of the vertical 
and the application. Table 1. lists several growth areas, the likely competitors (beyond 
their fellow operators), the market opportunity, the ARPU potential and how the money 
will flow into the value-chain.  The market penetration indicates the potential for how 
much a given solution can be adopted in the next 3-5 years. ARPU refers to the potential 
monthly revenue from the customers adopting these solutions. So, for an operator with 
10 million subscribers, the risk management solution has the potential to reach 5 
million subscribers who pay $1-2 each thus increasing the overall monthly ARPU by 
$0.5-1. 

 

 
Figure 12. The 4th curve opportunities 
 
In some areas, operators will compete head-on with the OTT players such as Google and 
Microsoft but in the new complex mobile ecosystem, operators should learn to 
collaborate and compete at the same time. In certain areas, like mobile advertising, 
financial services, identity management, they should collaborate with their fellow 
operators to provide a better front-end to the customer and the vertical industry. When 
Google and Facebook can offer 250 million+ customer profiles in the US to the 
advertisers, Verizon and AT&T are better off together than working alone.9 

                                                           
9
 For  a  more  detailed  treatment  of  this  su b ject,  please  see,  “Mobile  Internet  3.0:  How  Operators  Ca n   Be c ome  

Service  Innovators  and  D
r

i ve  Profitability,”  Ch etan  Sh arma  Consulting,  2012 
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Regulatory challenges
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Costs and prices in telecoms

36

$

volume

Fixed costs

Cost per minute

A.  HOW COSTS USED TO BE



ITU training workshop on Costing and Pricing for Infrastructure Access 

Session 1: Convergence in Practice: Trends, Issues and Challenges

Costs and prices in telecoms
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$

volume

Subscription charges

Charge per minute

B.  HOW PRICES USED TO BE
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Costs and prices in telecoms

38

$

volume

Costs

Revenues
C.  HOW REGULATION USED TO BE

Make sure revenues do not 
exceed costs unreasonably
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Costs and prices in telecoms

39

$

volume

Fixed costs 
(generally higher 
than they used to be)

Cost per megabyte 

D.  HOW COSTS ARE NOW
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Costs and prices in telecoms
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$

volume

Fixed price bundles 
(with high charges 
for over-use)

E.  HOW TARIFFS ARE NOW
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$

volume

Costs and prices in telecoms
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F.  HOW REGULATION IS NOW

When is a bundled tariff 
anti-competitive?  

Revenues

Costs
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Price regulation issues 1 – cross-subsidy

 Bundles offer reduced prices to customers who are 

prepared to commit expenditure regardless of the amount 

usage. 

 Retail bundles generally include voice, data and text.

 Bundles offer apparently far lower price per minute or per 

message per per Mbyte of data … but only if the whole (or 

a large part of the bundle is used).

 Some customers will end up paying more, and some will 

pay a lot less per unit of usage.  There is cross-subsidy. 

 Regulators have to decided whether such cross-subsidy is 

unfair or anti-competitive.  Generally this means below a 

measure of incremental or avoidable cost.  
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Price regulation issues 2 – margin squeeze

44

 A margin squeeze may occur where a vertically integrated operator 

is dominant in the supply of an essential input for a downstream 

market in which it also operates. 

 The vertically integrated operator could then harm competition by 

setting such a low margin between its wholesale price and the 

price it sets at retail level that an efficient downstream competitor is 

forced to exit the market or is unable to compete effectively

 The analysis is made more difficult where retail services are sold in 

bundles but wholesale services are not (or are sold in different 

bundles or with different discount schemes).

 The regulator must then apply a margin squeeze test. 
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The margin squeeze test

 The general idea of the margin squeeze test is to identify:

a) Identify the difference between the retail price of the dominant 

operator and the price of its the equivalent wholesale service, 

and 

b) Identify he additional costs required to turn the wholesale 

service into the retail service 

c) Compare these two: if b) > a) then there is a margin squeeze

 In assessing costs two types of operator may be considered: 

Reasonably Efficient Operator (REO) or Equally Efficient Operator 

(EEO)

 If the EEO or REO could not operate in the margin between retail 

and wholesale prices then there is a margin squeeze.
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Two costs standards for the margin squeeze 

test 

46

Equally efficient operator 
(EEO)

Tests if the proposed retail prices 

would cover the SMP operator’s 

own network & commercial costs

P – r – w ≥ d

Where:

 P = retail price of the SMP´s 

downstream service

 r = regulated price of the wholesale 

service needed by alt operator to 

provide such downstream service

 w = SMP’s other upstream costs

 d = the SMP’s downstream costs

Reasonably efficient operator 
(REO)

Tests if a reasonably efficient 

downstream operator paying the 

wholesale input price could earn a 

reasonable margin

P – r –w ≥ d

Where:

 w = the upstream costs of a 

hypothetical REO

 d = the downstream costs of a 

hypothetical REO



ITU training workshop on Costing and Pricing for Infrastructure Access 

Session 1: Convergence in Practice: Trends, Issues and Challenges

Case study for discussion

 A is one of three licensed mobile operators in the 

country.  X is a reseller that is hosted on A’s network. 

 A has now launched a retail mobile data service and, 

after protracted negotiation has offered X a wholesale 

equivalent service. 

 Retail price per 10GB per month = $30 (but the average 

subscriber only uses 6GB)

 Wholesale price per GB usage = $4.5

 Retail costs of A = $0.5 per GB; for X = $0.8 per GB 

 X complains to the regulator that A is engaging in an 

anti-competitive margin squeeze against X.  
• Has a good case been made out?  Why, or why not?

• What should the regulator do?


