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Summary of the National IT and Telecom Agency's'Analysis of Pricesand
Costsfor Maobile Data Services Abroad'

The EU Roaming Regulation, which entered into force in 2007, contains an obligation
on the Commission to evaluate, before the end of 2008, whether the Regulation should
also cover mobile data services (SMS, MM S and other data services). Initially, these
services were exempted from the scope of the Regulation, as there was no sufficient
basis for determining if the prices for these services were too high, and if so, whether
the problem was at the wholesale and/or retail level.

With aview to providing abasis for assessing if regulatory intervention is needed, the
National IT and Telecom Agency has carried out an analysis of the roaming services
SMS, MM S and other data services.

Results of the analysis

Overadl, the analysis shows that the prices for sending an SMS, an MM, or using
other data services when located in another EU country are very high, both in relation
to national prices and the real costs of providing the services. Both at the wholesale
level and at the retail level, the prices charged are far in excess of costs.

Below isabrief review of the conclusions.

» SMS
Today it costs DKK 2.50 (€0.3355%) to send an SM S from a mobile telephone when
located abroad. For comparison, it costs less than DKK 0.25 (€0.0335) to send an
SMS at home in Denmark. So it is more than ten times as expensive to send an SMS
from another EU country than to send an SMSin Denmark. Thislarge price difference
isin no way justified by differencesin the costs involved in producing the services.

When a Danish customer sends an SMS from his mobile telephone abroad, the Danish
telecommuni cations company will pay an average of DKK 1.28 (€0.1718) to the
foreign mobile company for borrowing the telecommunications network. The analysis
shows that the foreign company'sreal cost of letting a Danish mobile customer use the
network for sending an SMSisless than DKK 0.06 (€0.0081).

Also the Danish telecommunications company is charging excessively for delivering
the service to the customer. On average, the Danish telecommuni cations company is
adding about DKK 0.72 (€0.0966) on top of the price to cover its own costs and make
aprofit on the product.

The analysis shows that if the Danish company only added DKK 0.20 (€0.0268) on
top of the price, then it would cover the real costs of the company and ensure a
reasonable profit at the same time. So in an effective market with more reasonable

! The average exchange rate from June 2007 to May 2008 has been used to convert DKK to
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profits, a product that costs DKK 2.50 (€0.3355) today, including VAT, would not
need to cost more than DKK 0.31 (€0.0416) including VAT.

Price for sending roaming SMS

DKK 2.50
(€0.3355)
DKK 2.507
DKK 2.00 - VAT
DKK 0.72
PKK 1507 Gt ® The Danish company's
costs and
profit
DKK 1.004
® Payment to the
DKK 1.28 DKK 0,31 foreign company
DKK 0.50 (€0.1718) (€0.0416)
DKK 0.06 (€0,0081)
- DKK 0.20 (€0.0268)
DKK 0.00 - P DKK 0.06 (€0.0081)

Today In an effective market

» MMS
Today, an MM S sent from another EU country will, on average, cost DKK 5.81
(€0.7797) including VAT. The price for sending an MMS of the same sizein Denmark
isabout DKK 2.50 (€0.3355) including VAT. So it is more than twice as expensive to
send an MM S from abroad than to send it in Denmark.

When an MM S is sent from abroad, the Danish telecommunications company has to
pay about DKK 1.29 (€0.1731) to the visited mobile network. The analysis shows that
the real costs of the foreign telecommunications company are no more than about
DKK 0.28 (€0.0376). This means that the wholesale price is more than four times as
high asthe real costs.

The Danish telecommunications company is adding about DKK 3.36 (€0.4509) on top
of the priceto cover its own costs and ensure a profit. The calculations of the analysis
show that if the amount added on top of the price was only about DKK 1.36
(€0.1825), then it would still be able to cover the real costs and ensure a reasonable
profit for the company at the same time.

So in an effective market with more natural profit margins both at the retail and

wholesale levels, it should not cost more than DKK 2.06 (€0.2764) including VAT to
send an MM S from another EU country.



Price for sending roaming MMS

DKK 5.81
DKK 6.00 - (€0.7797)
DKK 5.00 + VAT
DKK 4.00 -

m The Danish company's

DKK 3.00 - DKK 3.36 Cost_s and

(€0.4509) DKK 2.06 profit
DKK 2.00 - (€0.2764) m Payment to the

(€0.0550) foreign company

DKK 1.00 - DKK 1.36 [(Se¥E:¥is))

DKK 1.29

(€0.1731)
DKK 0.00 - DI CEOWIN(€0.0376

Today In an effective market

Also the price for receiving an MM S abroad is far higher than the real costs. The price
for receiving an MM S abroad is today about DKK 4.35 (€0.5837) including VAT. It
costs nothing to receive an MM S when located in Denmark.

The analysis shows that in an effective market with more natural profit margins both
at theretail and wholesale levels, it should cost no more than about DKK 0.90
(€0.1208) including VAT to receive an MMS of an average size when located in
another EU country.



Price for receiving roaming MMS

DKK 5.00+
DKK 4.35
DKK 4.50+ (€0.5837)
DKK 4.004
DKK 3.50+
DKK 3.00+ VAT
DKK 2.50+
Deié};szagjég m The Danish company's
DKK 2.00+ (€0- ) costs and
profit
DKK 1.50+ H Payment to the
DKK 0.90 foreign company
DKK 1.00+ (€0.1208)
DKK 1.29 DKK 0.18 (€0.0242)
DKK 0.50+ (€0.1731) DKK 0.49 (€0.0658)
DKK 0.23 (€0.0309)
DKK 0.00+

Today In an effective market

» Other data services
On average, it will cost a Danish consumer about DKK 48 (€6.4412) including VAT
per MB data downloaded to a mobile telephone located abroad. For comparison, the
average cost is about DKK 11 (€1.4761) including VAT per MB data downloaded to a
mobile telephone when the customer is located in Denmark.

The analysis shows that the Danish telecommunications company will pay DKK 21.96
(€2.9469) per MB data to the foreign telecommunications company. If the foreign
company charged only DKK 3.42 (€0.4589) per MB data downloaded or sent by the
customer in the visited network, this would be able to cover the company'sreal costs
and ensure areasonable profit.

On average, the Danish company adds DKK 16.79 (€2.2531) on top of the price per
MB data downloaded or sent from the customer's mobile telephone in another EU
country. Also in this case the profit margin is very high. By adding just DKK 3.62
(€0.4858) to the price, the Danish company would be able to cover its costs and ensure
areasonable profit.

So in an effective market with more natural profit margins, a product that costs about

DKK 48 (€6.4412) today, including VAT, should cost no more than about DKK 8.80
(€1.1809) including VAT.



DKK 60.00-

DKK 50.00+

DKK 40.00+

DKK 30.00+

DKK 20.00+

DKK 10.00+

DKK 0.00 -

Per spectives

Price for roaming other data services per MB

DKK 48.44
(€6.5003)

VAT

® The Danish company's
costs and
profit

m Payment to the
foreign company

DKK 8.80

(€1.1809) pyk 1.76 (€0.2362)
DKK 3.62 (€0.4858)

B DKK 3.42 (€0.4589)

In an effective market

To awide extent, the calculations and conclusions of the analysis are based on
information from the Danish providers.

In an overall perspective, it isthe opinion of the National 1T and Telecom Agency that
there are no circumstances to indicate that providersin Denmark have significantly
lower costs than the other providersin EU. It istherefore the Agency's opinion that the
results of the analysis can be used as an indicator of cost levels across the EU.



1.1.Background

On 7 June 2007, the EU ministersfor IT and telecommunications agreed politically to
issue Regulation of the European Parliament and of the Council on roaming on public
mobile telephone networks within the Community?. The Regulation entered into force
on 30 June 2007.

The Roaming Regulation introduced maximum price ceilings both at the wholesale
and retail levels as far as voice-based mobile telephony is concerned. However, data
services such as SMS, MM S and other datatraffic do not fall within the scope of the
Regulation. This should be seenin light of the fact that there was no sufficient basis
for adecision at the time which might justify regulation of these services. However,
the Roaming Regulation introduced an obligation on the Commission to evaluate,
before the end of 2008, whether the Regulation should be extended to cover SMS,
MMS and other data services.

To enable the Commission to analyse and evaluate the need to regulate SMS, MMS
and other data services, the national regulatory authorities, including the National IT
and Telecom Agency in Denmark, are required under the Regulation to monitor
developments in wholesale and retail prices for data services provided to roaming end-
users. This monitoring obligation is met primarily by the national regulatory
authorities undertaking a data collection every six months where the providers supply
information that makes it possible to calculate roaming prices quarterly for the
individual services - both voice telephony and data services.

The results of these data collections are communicated both to the Commission and to
the European Regulators Group (ERG), which issues an overall report every six
months to illustrate developments in prices for individual servicesin the respective
countries. The first report was published on 17 January 2008 and covered the second
and third quarters of 2007. The second report is expected to be published in July 2008
and will cover the fourth quarter of 2007 and the first quarter of 2008.

In the first report, dated January 2008, ERG concludes that the prices for data services
vary quite significantly from country to country - without a specific pattern being
identifiable at this point.

1.2.Purpose

With the forthcoming revision of the Roaming Regulation, thereis aneed for anin-
depth analysis of the pricesfor SMS, MM S and other data traffic in order to determine
if it isnecessary to regulate these services.

Accordingly, the purpose of the present analysisis to examine the price level of the
roaming services activated by Danish end-users when using their mobile telephones
for SMS, MM S and other data services in another EU country.

2 Regulation (EC) No. 717/2007.



In addition, the analysisisto clarify if the wholesale prices of foreign mobile
providers are the reason why Danish consumers have to pay high prices for using data
communications services via their mobile telephones when abroad. Furthermore, the
analysisisto determine if the wholesale prices reflect the mobile providers costs.

Finally, the cost analysisis intended to be used for estimating what the end-user price
for SMS, MMS and other data services will be in an effective market.

1.3.Introduction to international roaming

International roaming refersto the situation in which an end-user from one country
wants to use his mobile telephone in another country. This presupposes that the end-
user can use aforeign network to get access to the desired mobile services. When an
end-user uses aforeign network, thisisreferred to as the visited network, while the
end-user's own network in his home country is referred to as the home network.?

To be able to supply international roaming services, the providers negotiate roaming
agreements with providers in other countries. Each company will typically make
international roaming agreements with several providersin agiven country. The
agreements will often be mutual, in the sense that both parties undertake to give the
other party's end-users access to their respective networks.

When an end-user is using mobile services abroad, there will consequently be a
wholesal e payment from the provider of the home network to the provider of the
visited network. Furthermore, the provider of the home network is charging its end-
users at theretail level for the mobile service used.

For example, Teliawill pay an amount to O2 in the United Kingdom if Telia's end-
user haswatched a TV clip on his mobile telephone via O2's network. Teliawill then
bill the end-user in question for the TV clip.

1.4. Structure of the analysis

The analysisis structured in such amanner that the retail prices paid by Danish end-
users for roaming services are analysed in section 2. The wholesale prices paid by
Danish companies to foreign companies are analysed in section 3. Section 4 analyses
production costs in connection with the provision of SMS and data services, while
supranormal profits are analysed in section 5. Finally, there is a sensitivity analysisin
section 6.

% The names Home Public Land Mobile Network Operator (HPLMN) and Visited Public Land
Mobile Network (VPLMN) are often used to describe the home network and visited network
respectively.



1.5. Method

The analysis of retail pricesis based on publicly available information from the four
network providers, TDC, Sonofon, Teliaand "3". Unless otherwise stated, the exact
prices disclosed have been used.

Asfor the analysis of wholesale prices, thisis based on data collected from the
national regulatory authorities in Europe in connection with the previously described
monitoring of the Roaming Regulation. The datain question gives details of traffic
volumes and turnover at the wholesale level.

The analysis of production costs incurred by mobile companies in connection with
provision of roaming servicesto foreign usersis primarily based on the National I T
and Telecom Agency's pricing model in the mobile area (LRAIC)*.

Asan element in preparing the analysis, the National IT and Telecom Agency has held
meetings with the four network providers for clarification of specific roaming issues.
So the analysisis aso based on information given by the network providers at these
meetings.

* Details of the National 1T and Telecom Agency's LRAIC model can be found on

hitp://wwwi.itst.dk/samtrafikregul ering/tel epriser-pa-engrosniveau/l rai ¢/l rai c-processer/lrai c+
mobil



http://www.itst.dk/samtrafikregulering/telepriser-pa-engrosniveau/lraic/lraic-processer/lraic-

2.1.Introduction

The EU Commissioner for Information Society and Media, Viviane Reding, has
repeatedly called on the industry to reduce prices for data roaming on their own
initiative. One occasion was her speech on 11 February 2008 in Barcelona at the
GSMA Mobile World Congress.5 Here, the Commissioner indicated that in case the
industry did not take significant steps towards the introduction of aregular Eurotariff
for using data services abroad, then the Commission would have no other choice than
to use regulatory intervention.

In this context, it may be mentioned that on 1 April 2008 Telia reduced its prices
significantly, to the present level of DKK 20 (€2.6838) per MB within the EU.
Furthermore, Sonofon made it possible, from 1 May 2008, by buying a special
additional subscription, to use data services at DKK 3.75 (€0.5032) per MB within
Scandinavia (see section 7). Finally, "3" on 15 May 2008 modified their price
structure in such a manner that EU consists of one zone, where the price for data
transfer will be DKK 20 (€2.6838) per MB.

2.2.Method

The National IT and Telecom Agency has examined the roaming prices for SMS,
MMS and data traffic when Danish end-users use of these servicesin the Nordic
countries, EU and the rest of Europe. The analysisis limited to four network
providers: TDC, Telia, Sonofon and "3". Thus service providers are not included in
the analysis as they will typically make use of the roaming agreements of their
network providers. This means that the roaming prices of service providers are
identical with those of the network providers.

All prices stated in the retail analysis are inclusive of VAT.



http://europa.eu/rapid/pressReleasesAction.do?reference=SPEECH/08/70&format=HTML&ag
ed=0&language=EN&guiLanguage=en

2.3.Price tables

The tables below show the price information collected by the National 1T and
Telecom Agency. The prices serve as a basis for further analysis of the retail prices.

DK TDC TELIA  SONOFON 3 Weighted
average
. DKK 025 DKKO020 DKK020 DKK 0.20 DKK 0.22
(€0.0335)  (€0.0268) (€0.0268) (€0.0268) (€0.0295)
MIMS (sent) DKK 250  DKK3.00 DKK 2.50 DKK 2.00 DKK 2.56
(€0.3355)  (€0.4026) (€0.3355) (€0.2684) (€0,3435)
_ DKK 7.00 _ DKK0.00 DKKO0.00 DKK 0.00 DKK 0.00
MMS (received) (€0.9393)  (€0.0000) (€0.0000) (€0.0000) (€0.0000)
. DKK 12.00 DKK 10.00 DKK 10.00 DKK 10.00 DKK 11.24
Data traffic (1 MB) (€1.6103)  (€1.3419) (€1.3419) (€1.3419) (€1.5083)
Calculated MMS price (sent) DKK 2.50 DKK 3.00 DKK 2.50 DKK 2.00 DKK 2.56
(€0.3355)  (€0.4026) (€0.3355) (€0.2684) (€0.3435)
Calculated MMS price DKK 0.00 DKK 0.00 DKK 0.00 DKK 0.00 DKK 0.00
(received) (€0.0000)  (€0.0000) (€0.0000) (€0.0000) (€0.0000)
Table2.1
Nordic countries TDC TELIA SONOFON 3
SMS DKK 2.50 DKK 2.50 DKK 2.50 DKK 2.50
(€0.3355) (€0.3355)  (€0.3355)  (€0.3355)
MIMS (sent) DKK 7.00 DKK3.00  DKK2.50  DKK 2.00
(€0.9393)  (€0.4026)  (€0.3355)  (€0.2684)
MMS (received) DKK 7.00 DKK 0.00  DKKO0.00  DKK0.00
(€0.9393) (€0.0000)  (€0.0000)  (€0.0000)
Data traffic (L MB) DKK 5500  DKK 20.00 DKK 31.25 _ DKK 20.00
(€7.3806) (€2.6838)  (€4.1935)  (€2.6838)
. DKK 7.00  DKK 417  DKK 433  DKK 3.95
Calculated MMS price (sent) (60 kB) (€0.9393) (€0.5596)  (€0.5811)  (€0.5301)
Calculated MMS price (received) (60 DKK 7.00 DKK 1.17 DKK 1.83 DKK 1.95
kB) (€0.9393)  (€0.1570)  (€0.2456)  (€0.2617)
. DKK 7.00  DKK 495 DKK555  DKK 3.95
Calculated MMS price (sent) (100 kB) (€0.9393)  (€0.6643)  (€0.7448)  (€0.5301)
Calculated MMS price (received) (100 DKK 7.00 DKK 1.95 DKK 3.05 DKK 1.95
kB) (€0.9393) (€0.2617)  (€0.4093)  (€0.2617)

Table2.2




Weighted
EU TDC TELIA SONOFON 3 average
SMS DKK2.50 DKK 250 DKK250 DKK2.50 DKK 2.50
(€0.3355) (€0.3355) (€0.3355) (€0.3355) (€0.3355)
MMS (sent) DKK7.00 DKK3.00 DKK250 DKK2.00 DKK 4.53
(€0.9393) (€0.4026) (€0.3355) (€0.2684) (€0.6079)
MMS (received) DKK7.00 DKKO0.00 DKKO0.00 DKKO0.00 DKK 3.08
(€0.9393) (€0.0000) (€0.0000) (€0.0000) (€0.4133)
Data traffic (1 MB) DKK 55.00 DKK 20.00 DKK 56.25 DKK 20.00 DKK 48.44
(€7.3806) (€2.6838) (€7.5483) (€2.6838) (€6.5003)
. DKK 7.00 DKK 4.17 DKK5.80 DKK 3.95 DKK 5.81
Calculated MMS price (sent) (60 kB) (€0.9393) (€0.5596) (€0.7783) (€0.5301) (€0.7797)
Calculated MMS price (received) (60 DKK 7.00 DKK 1.17 DKK 3.30 DKK 1.95 DKK 4.35
kB) (€0.9393) (€0.1570) (€0.4428) (€0.2617) (€0.5837)
. DKK 7.00 DKK 4.95 DKK 7.99 DKK 3.95 DKK 6.53
Calculated MMS price (sent) (100kB) g5 9393) (€0.6643) (€1.0722) (€0.5301) (€0.8763)
Calculated MMS price (received) (100 DKK 7.00 DKK 1.95 DKK5.49 DKK 1.95 DKK 5.07
kB) (€0.9393) (€0.2617) (€0.7367) (€0.2617) (€0.6804)
Table2.3
Rest of Europe TDC TELIA SONOFON 3
DKK 2.50 DKK 1.66 DKK 2.50 DKK 2.50
SMS (€0.3355) (€0.2228) (€0.3355) (€0.3355)
DKK 7.00 DKK 3.00 DKK 2.50 DKK 2.00
MMS (sent) (€0.9393) (€0. 4026) (€0.3355) (€0.2684)
DKK 7.00 DKK 0.00 DKK 0.00 DKK 0.00
MMS (received) (€0.9393) (€0.0000) (€0.0000)  (€0.0000)
DKK 90.00 DKK 72.11 DKK 75.00 DKK 60.00
Data traffic (1 MB) (€12.0773) (€9.6766) (€10.0644) (€8.0515)
DKK 7.00 DKK 7.23 DKK 6.89 DKK 7.86
Calculated MMS price (sent) (60 kB) (€0.9393) (€0.9702) (€0.9246) (€1.0548)
Calculated MMS price (received) (60 DKK 7.00 DKK 4.23 DKK 4.39 DKK 5.86
kB) (€0.9393) (€0.5676)  (€0.5891) (€0.7864)
DKK 7.00 DKK 10.04 DKK 9.82 DKK 7.86
Calculated MMS price (sent) (100 kB) (€0.9393) (€1.3473) (€1.3178) (€1.0548)
Calculated MMS price (received) (100 DKK 7.00 DKK 7.04 DKK 7.32 DKK 5.86
kB) (€0.9393) (€0.9447) (€0.9823) (€0.7864)
Table2.4

The weighted average in Tables 2.1 and 2.3 is calculated on the basis of figures from
the ERG coordinated data collection which shows traffic volumes of the individual
providers. However, MM S volumes do not appear from this data collection. All the
same, the National IT and Telecom Agency estimates that the usage pattern regarding
SMS can be compared proportionally with the usage pattern for MMS. Asa
consequence, the Agency has based the MM S weighting on the respective providers



SMS distribution on foreign networks within the EU.° The weighted pricesin Table
2.3 will be compared with the estimated costsin section 5.

In the analysis, the prices will normally be grouped in four zones: Denmark, Nordic
countries, EU and the rest of Europe. Denmark means Denmark proper, i.e. excluding
the Faroe |slands and Greenland. In relation to the division of countriesinto zones,
this may vary to some extent from provider to provider. For an exhaustive list of each
provider's division of countriesinto zones, see Annex 1. Where reference is made to
EU pricesin the analysis, this refers exclusively to the respective providers EU
category. Accordingly, this category does not include those Nordic EU countries that
areincluded in the Nordic countries zone of the providers.

It should be noted, however, that Telia's zone 3 contains countries both from Europe
and Asia. In the price category rest of Europe only the European countriesin Telia's
zone 3 will be included. In addition, Telia has varying prices for this zone, depending
on the provider chosen in the visited country. For this category, the National 1T and
Telecom Agency has made an average calculation containing the prices of the least
expensive providers in the respective countries.

In view of the different settlement methods of the providers, it has been necessary to
make cal culations regarding the MM S price comparison. For example, several
providers settle MM S wholly or partialy on the basis of the data volume actually
transferred. For the purpose of price comparison, the National I T and Telecom Agency
has therefore assumed that an average MM S will take up 60 kB. It has also been
considered that the maximum volume of an MM Sis 100 kB.

With regard to MM S and data traffic prices, allowance has also been made for
possible charging intervals (e.g. settlement per 50 kB).

2.4.SMS

Short Message Service (SMS) isa communication protocol that makesiit possible to
exchange short text messages between maobile telephones.

2.4.1. Sending SMS
As can be seen from Figure 2.1, both TDC, Sonofon, Teliaand "3" operate with a unit
price of DKK 2.50 (€0.3355) per SM S sent by Danish end-users from another EU
country (including the Nordic countries). It isa common feature for TDC, Sonofon
and "3" that no price distinction is made between SMS's sent from the zones Nordic
countries, EU and rest of Europe. Asthe only provider, Telia has fixed provider-
variable pricesfor rest of Europe. It isacommon feature for all four providersthat no
charges are made for receiving SMS's when Danish end-users are located in other
European countries.

® Foreign networks mean "Non-group networks'. This means that the network is not owned, or
partially owned, by the provider in question.



SMS price
3.00 -
DKK 2.50 DKK 2.50 DKK 2.50 DKK 2.50
250 | (€0.3355 (€0.3355) (€0.3355) (€0.3355)
2001 DKK 1.66
(€0.2228) mDK
1.50 Nordic countries
/EU
1.00 W Europe
0.50 -
DKK 0.25 DKK 0.20 DKK 0.20 DKK 0.20
(€0.0335) (€0.0268) (€0.0268) (€0.0268)
0.00 -
TDC TELIA SONOFON "3"
Figure2.1

An SMS sent and received in Denmark will typically cost about DKK 0.22 (€0.0295)".
However, if an SMSis sent from another Nordic or EU country, it will cost DKK 2.50
(€0.3355). So it can be seen that it is about 11 times as expensive to send an SMS
when sent from one of the other EU countries than when sent and received within
Denmark's borders.

2.5.MMS

Multimedia Messaging Service (MMS) is a standard for sending and receiving
messages via mobile tel ephones that enables multimedia objects (images, sound, video
and text) to be included in the messages.

2.5.1. Sending MMS
As can be seen from Figure 2.2, there is awide variation as to whether the individual
providers operate with different prices for MMS, depending on the zone in which the
message is sent or received. Within Europe, TDC does not differentiate. Sonofon
distinguishes between Nordic countries, EU and rest of Europe, whereas"3" and Telia
only operate with a different price for rest of Europe.

Of the four network providers, only TDC operates with afixed price for sending
MMS's abroad. Thus the price does not vary depending on the size of the MMS. As
for Telia, Sonofon and "3", the end-user is charged the same unit price as the end-user

" The price varies depending on the type of subscription held by the end-user. The national
pricesin Figure 2.1 have been drawn from the basic subscriptions of the respective providers.
In addition, it is often possible to take out a special subscription where SMS and MM S prices
are lower than those outlined in Figure 2.1.



pays for sending MM S'sin Denmark. Furthermore, an amount will be added for the
data volume being transferred (see section 2.6 regarding data traffic).

Calculated MMS price (sent - 60 kB)
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Figure2.2

At the national level, "3" isleast expensive as the transmission of an MM S costs
DKK 2. The most expensive company is Telia, with DKK 3. In between are TDC and
Sonofon with DKK 2.50 (€0.3355). The weighted national average for the four
providers amounts to an overall price of DKK 2.56 (€0.3435). If we compare the
prices charged by the providers for roaming within EU, thereis alarger difference. At
TDC, an MMS costs DKK 7 irrespective of the size, whereas an average MM S at
Teliacosts DKK 4.17 (€0.5596). Sonofon charges DKK 5.80 (€0.7783), while"3"
asks DKK 3.95 (€0.5301) for an MM S of average size. Altogether, thisgives a
weighted average for the four providers of DKK 5.81 (€0.7797) for sending an MM S
within the EU zone.

On the basis of the prices mentioned above, it is about 2.3 times more expensive, at
the four providers, to send an MM S from EU than to send it in Denmark.
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As can be seen from Figure 2.3, end-users under Sonofon may have to pay more than
TDC'sfixed price of DKK 7 in case they send MM S messages of adata size
exceeding the average within EU. If an MMS is sent with the maximum data size of
100 kB, it will cost DKK 7.99 (€1.0722) at Sonofon. At Teliaand "3", however, an
MMS of the maximum size sent within EU can never cost more than, respectively,
DKK 4.95 (€0.6643) and DKK 3.95 (€0.5301). The weighted average price of the four
providers for sending MM S messages of the maximum sizeis DKK 6.53 (€0.8763).

Conversely, end-users under Telia, Sonofon and "3" may similarly have to pay less
than the rates shown in Figure 2.2 in case the MM S messages they send contain a data
volume below the average of 60 kB. As mentioned above, the national MM S prices do
not vary depending on the size of the message, for which reason it is 2.6 times more
expensive, on average, to send MM S messages of the maximum size for EU than
nationally.

2.5.2. Receiving MMS
When a Danish end-user receives an MM S in Denmark, it is free of charge. If,
however, a Danish end-user receives an MM S while abroad, the end-user will have to
pay for this. The prices vary to a certain extent from provider to provider. TDC has set
aprice of DKK 7.00 (€0.9393), corresponding to messages sent - irrespective of
zones and the size of the MMS. Both Telia, Sonofon and "3" exclusively charge a
price for receiving MM S based on the volume of data traffic transferred. Asfar as
Sonofon is concerned, the price also depends on the EU country zone in which the
end-user is located when receiving the MMS.
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As can be seen from Figure 2.4, Teliais least expensive, with a price of DKK 1.17
(€0.1570) for receiving an MMS of an average size within EU - irrespective of the
country zone. For the same area, the price of "3" is DKK 1.95 (€0.2617). Sonofon
charges DKK 3.30 (€0.4428) for MMS's of the average size sent within EU. However,
Sonofon differentiates on the price between reception in Nordic countries relative to
reception within EU and rest of Europe. An MM S received in Nordic countries will
thus cost DKK 1.83 (€0.2456) for Sonofon end-users. In addition, Sonofon, Teliaand
3" differentiate between MM S's received in EU and MM S'sreceived in rest of
Europe. The weighted average price of the four providers for receiving MMS
messages in EU is DKK 4.35 (€0.5837), whereas it is free of charge within Denmark.
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Aswas the case with MM S's sent, there is also a difference in the price for receiving
an MMS having the maximum data size of 100 kB and receiving an MMS of the
average size of 60 kB. This does not apply to "3", which, because of a charging
interval per 50 kB, is charging the same price in both cases. As mentioned above,
TDC charges DKK 7.00 (€0.9393) per MM S irrespective of size. None of the other
providers prices for EU may potentially be higher than those of TDC. However, both
Sonofon's and Telia's prices for rest of Europe are higher than those of TDC for
receiving an MM S of the maximum data size. As can been seen from Figure 2.6, it
costs end-users between DKK 1.95 (€0.2617) and DKK 7.00 (€0.9393) to receive an
MMS of the maximum sizein the EU zone.

The weighted average price of the four providers for receiving MM S messages of a
maximum size within the EU zone is DKK 5.07 (€0.6804).

2.6.0ther data services

Modern mobile telephones have facilities for using data transfer services, for instance
GPRS, UMTS and HSDPA.. These data services can be used for services such as
WAP, MMS and Internet access. Data traffic will typically be settled by measuring the
volume of datatransferred (e.g. per MB), whereas traditional circuit-switched
services, including ordinary voice telephony, are settled on the basis of thetime
connected (e.g. per minute).

So the settlement in relation to data traffic will follow the level of the data volume
transferred - unless data traffic is used for sending/receiving MM S where there may
also be an addition of a unit price (see section 2.5). If an end-user uses his mobile
telephone for connecting to the Internet, the end-user will only have to pay for the data
volume actually transferred. But there is a difference in terms of whether the providers
use charging intervals. Sonofon is only charging a payment based on the exact usage



per 1 kB. Teliaisusing a charging interval per 10 kB or fraction thereof, while TDC
and "3" settle per 50 kB or fraction thereof (see Annex 1).

In the same manner as MM S, some of the providers choose to differentiate the
charging according to the country zone in which the end-user islocated. TDC has the
same price for Nordic countries and EU, but not for rest of Europe. Teliaand "3" have
the same charging for EU and Nordic countries, but not for rest of Europe, where
there isaprice variation from country to country. Sonofon's prices have been fixed
differently in all three categories.

Data traffic (per MB)
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As can be seen from Figure 2.6, the price level for national datatraffic pricesis
relatively identical. TDC charges DKK 12 (€1.6103) per MB, while Telia, Sonofon
and "3" all charge DKK 10 per MB. It should be noted, however, that certain
providers operate with so-called flat-rate subscriptions, where the end-user, subject to
afixed monthly payment, can use data traffic without restrictionsin Denmark®.

However, the four providers' prices for using data traffic abroad vary to some extent.
Teliaand "3" make afixed charge of DKK 20.00 (€2.6838) per MB in Nordic
countries and EU, whereas Telia charge an average of DKK 72.11 (€9.6766) per MB
in rest of Europe, and "3" makes afixed charge of DKK 60.00 (€8.0515) TDC and
Sonofon charge, respectively, DKK 55 (€7.3806) and DKK 56.25 (€7.5483) per MB
in the EU zone. TDC charges DKK 90.00 (€12.0773) per MB for data traffic in rest of
Europe, while Sonofon charges DKK 75 (€10.0644) per MB. Within the Nordic

8 Asfar as"3" is concerned, this will often include use of "3's" network in Sweden.



countries, TDC charges the same price as for the EU zone, i.e. DKK 55 per MB.
Sonofon's price is lower, asthe company is charging DKK 31.25 (€4.1935) per MB.

In the light of this, it may be concluded that the weighted average price of the four
providersis DKK 48.44 (€6.5003) per MB in EU in relation to the weighted average
price of DKK 11.24 (€1.5083) per MB in Denmark. This means that on averageit is
4.3 times more expensive to download one MB in EU as in Denmark.

It should be noted, however, that from 1 May 2008 Sonofon has introduced the
subscription type "Broadband International”, where it is possible, subject to a
monthly payment of DKK 50.00 (€6.7096)°, to obtain a price of DKK 3.75 (€0.5032)
per MB in Denmark, Sweden and Norway.

2.7.Conclusion

From the analysis above it can be concluded that there is alarge difference in invoiced
pricesfor sending SMS, MM S and data nationally and in EU.

Furthermore, it can be concluded that the international roaming price for SMSis
identical for al providers, evenif set at alevel 11 times higher than the national price.

For MMS and data traffic there are greater variationsin prices. Asfor MMS; it is
about 2.3 times more expensive to send an MMS of average sizein EU than
nationally.

For datatraffic, it is 4.3 times more expensive, on average, to use datatraffic in EU
than from one's home country. It should be mentioned, however, that since early 2008
the prices for data traffic tend to be faling.

To determineif the identified price differences can be justified by higher costs, the
following analysis aimsto illustrate what costs exist at the wholesale level for the
services in question, and subsequently these will be compared with the retail prices.

® There is a commitment period of six months.



3. Wholesale price analysis

3.1.Introduction

The purpose of this section isto analyse the price leve of international roaming SMS,
MM S and other data services at the wholesale level, and subsequently, in section 5,
thiswill be compared with an assessment of the real cost level, so as to estimate the
profit of the companies.

Asit will be avery extensive process to obtain the exact prices, in view of thelarge
number of agreements existing between the individual companies in the EU, the
National IT and Telecom Agency has chosen to apply the average wholesale prices
being paid. In practice, the average prices are calculated as the proportion between the
overal turnover and sale for, respectively, SMS, MM S and other data services. Data
for this has been obtained via ERG.

3.2.Wholesale price level in EU

The average wholesale prices in EU for the 2nd and 3rd quarters of 2007 appear from
the table below.

Wholesale pricesin EU (DKK)

Service 2nd quarter 2007 3rd quarter 2007

SMS 1.03 (€0.1382) 1.28 (€0.1718)

MMS (60 kB) 1.44 (€0.1932) 1.29 (€0.1731)

Data per MB 24.53 (€3.2917) 21.96 (€2.9469)
Table 3.1.

The prices reflect what mobile companies pay on average to companiesin other
countries for roaming data services. These wholesale prices are at avery high level in
comparison with national wholesale prices for similar services. As can be seen from
the table, the wholesale prices for data have fallen from 2nd to 3rd quarter 2007, while
the wholesale price for SM S has risen during the period.

It should be noted, however, that this refers to average prices. In practice, higher and
lower prices may be paid by the companies, depending on the specific agreements.
Prices may depend on company size, whether the companies have joined an aliance or
operate with special price agreements between affiliated companiesin several
countries. Another factor that may play a part is Danish end-users travel habits. If
Danish end-users travel more to countries with prices higher than the average, this will
have the result - other things being equal - that the Danish companies pay a wholesale
price higher than the average. However, it is not possible, with the data available, to
analyse and quantify the significance of these factors in more detail.

Initsfurther analysis, the National IT and Telecom Agency has used the prices for 3rd
guarter 2007 to reflect the Danish mobile companies wholesale costsinvolved in
selling international roaming services at the retail level. In addition, the wholesale
prices are used for assessing the relation between production costs in the EU and the
wholesale prices.



3.3.Wholesale price level in Denmark

The wholesale prices set by Danish companies in relation to foreign companies appear
from the table below™.

Wholesale pricesin DK (DKK)

Service

2nd quarter 2007

3rd quarter 2007

4th quarter 2007

1st quarter 2008

SMS

1.87 (€0.2509)

1.87 (€0.2509)

1.80 (€0.2415)

1.84 (€0.2469)

MMS (60 kB)

2.11 (€0.2831)

2.15 (€0.2885)

1.30 (€0.1744)

1.27 (€0.1704)

Data per MB

36.09 (€4.8430)

36.76 (€4.9329)

22.2 (€2.9791)

21.63 (€2.9026)

Table3.2.

As can be seen from the table, the wholesale prices for data have fallen sharply from
3rd quarter 2007 to 1st quarter 2008, while the price for SM'S has remained nearly

constant throughout the period. It can also be seen that the average prices for Danish
companies are markedly higher than the average prices of EU in 2nd and 3rd quarter

2007.

1%The Danish wholesale prices are calculated on the basis of ERG data.




4. Production cost analysis

4.1.Introduction

In connection with the provision of mobile services, the companiesincur costsin
connection with network deployment, settlement, administration, marketing etc. The
purpose of this part of the analysisisto estimate the level of these costs for the home
network and the visited network in connection with the sale of international roaming
SMS, MM S and other data services. Each service is analysed separately in the
following. Thus the costs of sending and receiving SMS will be analysed in section
4.3, while MM S will be analysed in section 4.4, and finally other data services will be
analysed in section 4.5.

4.2 .Method

The National IT and Telecom Agency does not have a specific cost model for
international roaming services at its disposal. Instead, the Agency's LRAIC mode for
mobile termination has been chosen as a basis for calculating the wholesal e costs of
international roaming services. In practice, it has been chosen to use average figures
for the wholesale costs of the four Danish companiesin 2008. So we have not used
specific information relating to the individual Danish companies. This means that the
Danish companies LRAIC costs are used as an estimate of the general wholesale cost
level of companiesinthe EU. The National IT and Telecom Agency is aware that
there may be differences in companies wholesae costsin the EU, partly because of
differencesin geographical country characteristics, the number of providersin the
market, usage profiles of end-users, wage costs, etc. In view of this, the Agency has
made an assessment of how representative the calculated costs are in relation to the
rest of EU.

As an estimate of the companies retail costs, the National IT and Telecom Agency has
chosen to compare the companies' wholesale prices with the end-user prices set by the
companies for national services.

The methods for calculating the retail and wholesale costs are described in more detail
below.

4.2.1. LRAIC model
The National IT and Telecom Agency's LRAIC model for mobile termination
calculates unit costs at the wholesale level for a number of services, for instance SMS,
MMS and data usage. The model calculates unit costs for GPRS and UMTS (Release
99) technologies, but not EDGE and HSPA.. The model includes all relevant wholesale
costs and common costs, while retail costs, e.g. customer services, are not included.
The model calculates costs over a period of 50 years, and economic depreciation is
used for alocating costs over the period. A rea pre-tax WACC of 8.6 per cent has also
been used in mode.

The model includes wholesale costs for invoicing whol esale services, contracts etc.
However, no distinction is made between wholesale costs for national mobile services
and international roaming mobile services. Specific roaming costs, such as costs of
contract administration, tests etc., are therefore included in the wholesale costs of the



model. Wholesale costs are allocated on an overall basisto all national mobile
services.

In principle, the wholesal e costs specific to international roaming should be allocated
to individual international roaming services. However, details of the level of these
wholesale costs are not available to the Agency. In the following, the unit costs of
national mobile services will therefore be used as estimates of unit costs for the
international roaming services. It isthe opinion of the National IT and Telecom
Agency that this approach will not have any significant impact on the results of the
analysis.

4.2.2. Retail costs
When providing roaming services to end-users, the companies incur costsin
connection with customer services, marketing, settlement, etc.
Theretail costs are to be covered by the retail prices set by the companiesin relation
to the end-users of the various mobile services. In theory, the retail costs can be
alocated to the various mobile services, using severa different principles. However,
the share of the overall retail costs that the companies may have covered by the
individual serviceswill in practice depend on competition in the market and the price
sensitivity of the consumers for the individual services.

The National IT and Telecom Agency has chosen to compare the whol esal e prices of
TDC and Sonofon with the companies' national end-user prices™. Thisgivesa
measure of the retail markup for national services. The National IT and Telecom
Agency is of opinion that this method gives areadlistic picture of how the companies
are allocating the retail costs to various services. Thereis no reason to believe that
roaming services should cover a higher share of the retail costs than national services.

It isworth noting that a reasonable profit isincluded in the retail markup when this
method is adopted.

4.2.3. Optimal vs. actual traffic routing
In analysing traffic routing, the starting point may be the most cost-effective routing,
or the starting point may be the actual routing. In the following analysis, the starting
point will be the actual traffic routing. The cost-effective traffic routing will be dealt
with separately in section 4.8.
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