
i  ,  ' .  i  t ' . ^

V l l i r / "1
t \  ' \  r l

t

;
t 1 (Z)k{*F?,R

BENCHMARKING STUDIES

FOR OFTEL

COMPARISON OF TJK TELECOMS WITH
OTHER LEADTNG COUNTRIES

l7ltVfasoll' ry coMtvIUNIC.\TIoNS

F{EAD OFFICE

WORLD TRADE CENTRE
EXCH.ANGE QUAY
MANCHESTER M5 3EJ
ENCLAND
1Pl2 +44 (0)l6l 877 7808
FAX:  +44 (0) l6 l  877 7810

SCOTTISH OFFICE

WESTFIELD PARK
ESKBANK
EDTNBURGH EI{22 3BD
SCOTLAND
151'+44 (0)13 I  660 6595
P4a; +44 (0)l3l 660 6596

E-Mail: masoncomtOmasoncom.co. uk
U RL : hnp ://www. masoncom. co. uk/masoncom/



t .

2 .

1

4.

5 .

6.

7.

8 .

9,

10 .

11 .

t2 .

A

B

C

D

E

CONTENTS

EXECUTIVE SUMMARY

INTRODUCTION

METHODOLOGY

BUSINESS TELEPHONY

ISDN

ANALOGUE MOBILE

DIGITAL MOBILE

PzuVATE CIRCUITS

CALLING CARDS

SPECIALLY TARIFFED SERVICES

VIRTUAL PzuVATE NETWORKS

HIGH SPEED DATA SERVICES

APPENDICES

APPROACH TO DATA ANALYSIS

DATA COLLECTION - DEFINITION OF TERMS

SUMMARY OF OPERATORS

BEST IN CLASS MODELS

USER REQUIREMENT VAzuATION MODELS

(bY{*F:?j

Paragaphs

|  -25

26 -29

30-65

66 - 112

113  -  152

153  -  186

t87 - 2t7

218 - 244

245 - 265

266 - 287

288 - 294

295 - 302

\

367A0188 REV B



1 . EXECUTIVE SUMMARY

Objectives
Work Done
Findings
Conciusions
Possibie Overall Reasons For The Rankinss

l?,ki*Fr,?R
Paragraphs

I
2 -6
7 -r l
t2 -16
17 -25

3674,0188 Page I REV B



(ZtYr|,*FH}

1. EXECUTIVE SUMMARY

OBJECTIVES

Benchmarking is one of the mechanisms by which OFTEL tests the extent to which it

has achieved its goal of ensuring the best deai for UK consulners. This repon presents

the findings of a benchmarking study to determine a ranking of the UK. in worid

terms, with regard to the avaiiability, scope, quaiir.v and vaiue for money of

telecommunications services for business customers, and to investigate the underlying

reasons. The study was carried out by Mason Communications. an independent

international telecoms consultancy, who were supported by Nucieus Consuiting.

WORK DONE

The study involved data collection from Public Teiecommunications Operators

(PTOs) and Mobile Communications Operators (MCOs) across an initial selection of

nine countries worldwide. An initial data collection exercise was carried out to review

which countries should be considered in detail for each service. The selection criteria

were that the service must be widely available in the selected country and. that

information regarding the price and availability of service shouid be avaiiable

(published or via an established contact) or obtainable. Following the initial data

analysis, the following country selections were made:

. UK, USA, Sweden. France and Australia included for ail services;

. Germany included for ISDN and Mobile due its strong reputation for these

services;
o Japan included for Virnral Private Networks (VPNs) and High Speed data;
. Hong Kong and Singapore excluded due to their reiativeiy small size.

Each of the major telecommunications operators in the selected countries was asked to

complete structured questionnaires about the prices, avaiiabilir.v, scope and qualiqv of

the following telecommunications services:

. Business Telephony Services (Public Switched Telephone Network):

. ISDN;

. Analogue Mobiie;

. Digital Mobile;

. Private Circuits;

. Calling Cards;
o Specially Tarified Services;
. Virnral Private Net'works;
' High Speed Data Services.

The questionnaire data was supplemented through locai research, including ret'erence

to the local regulatory environment. Research was divided geographically into the
pacific Rim (Australia and Japan, researched from Austraiia), North America (USA-

researched from the USA) and Europe (UK' France, Germany and Sweden, researched

from the UK). The data was then analysed. using market information tiom other
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sources. inciuding the companion OFTEL benchmarking study conducted by Nucleus
Consulting and Mason Communications, "Customers views of telecoms: case studies
of UK and USA businesses", which compares the use of telecommunications services
by businesses in the UK and the USA.

Analysis of pricing information (as of July 1995) was carried out empioying protiles
for network services of typical large, medium and smail businesses. derived from the
information obtained during the case studies. In addition to providing realistic usage
profiles, the benefit of this approach was that. unlike many previous benchmarking
studies, the effects of actual discounts on published tariffs could also be considered.
This is particularly relevant to the USA market where few users pay standard tariff
prices and tend to negotiate significant individual discounts.

Price comparisons were carried out in Purchasing Power Pariqv (PPP). This provides a
comparison of the "value for money" of the goods provided in different countries.
When country expenditures are converted into a common crurency by means of PPPs,
they ile, in effect, expressed at the sirme set of international prices so that
comparisons between countries reflect only differences in the volume of goods and
services purchased. The effective reductions to country prices through PPP are shown
in Table I below:

Country UK France Germany Sweden Ausnalia Japan USA

PPP Effect (o/o) 100 t ) 69 74 97 52 9 8

Table I Impact of PPP on Price Comparison

FINDINGS

The qualiry of price information provided by operators was generally good. However.
the qualiry and availability of prices for two of the newer services (virnrai private
nerworks and high speed data) was insullicient to produce a meaningfirl ranking.

Information regarding service availability and scope was inconsistent across operators
but efforts were made to provide comparisons where possible.

Also. information on quality of service was not available from some operators and the
information provided by others wurs inconsistent. The availability of quaiity of service
information largely depends on whether the regulator has required or encouraged
sratistics to be published (USA, UK and Australia all publish quaiity data).

367A01 8B Page 3 REV B
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PPP Price Ranking

i 0 The following table compares the overail PPP price ranking of each country for each
service (The usage profiles of businesses are set out in Appendix A).

Servrce UK USA Sweden France Austral ia Germany

Business Telephony 2 ) , t '

ISDN 2 ' I
I 5 6 +

Analogue Mobile 4 ) 6 2 'l

Digital Mobile J I 4 2 6
Private Circuits a

J 2 I ) 4 '

Calling Cards ) 4 I J 5

Freephone Serrices,, J I 2 4
'Shows 

where rankings differed between small, medium and lage firms

Table 2 Summarv of Business PPP Price Rankine

' PPP Impact

1 1 The impact of PPP on the pricing comparisons is demonstrated in Table 3 by
comparing PPP with f currency for the three leading countries (UK. Sweden, USA).

PPP $

Jewrce T.JK USA Sweden UK USA Sweden

Business Telephony 245 2t5 1 7 8 ?45 2t9 242

ISDN l 3 l 4 8 l 3 l 4 l l

Analogue Mobile 28 3 6 l 5 28 3 6 2 l

Digital Mobile 28 36 l 3 2 8 36 l 8

Private Circuits 47 l 6 l 4 47 ) z 20

Calling Cards 0.6 0 .8 0.4 0.6 | 0 .8 0.5

Freephone Services 8 6 8 8 6 l l

Discounted prices in f000's per annum for a medium sized business

Table 3 Comparison of PPP versus Currency Price Ranking

CONCLUSIONS

12 The following conclusions can be drawn from the above data:

. Sweden is cheapest for almost all services;

. USA has lower telephony and private circuit prices than Sweden when
measured in currency (with actual discounts appiied);

. UK is generally third in the price ranking, but close to Sweden in the currency
comparison (except private circuits);

o 
fffi:X,r#il:cond 

in price for mobile. but otherwise traiis the UK by a

. Fi"nce has theliehest overall prices:
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The use of PPP instead of exchange rates for price comparison does not significantly
affect the rankings with the exception of PSTN and private circuits. In a comparison
in f sterling, based on discounted prices. USA PSTN prices are significantiy lower
than Sweden's prices. UK prices are lower, but much closer to Sweden's prices (,2%o

higher). France is also a long way behind Ausualia. which is closer to the UK. For
most other services. using exchange rates, Sweden remains in first position. although
the USA and UK are much closer. These results occru since changing tiom exchange
rates to PPP increases Sweden's costs by approximately 36% and the USA by only
2%. Otily in the case of PSTN and private circuits, however. are the PPP rankings
sufficiently close for the change to alter the rankings between USA and Sweden.

Availabitit"v/Scop e of S ervice

There is insufficient information to compare country offerings on availabiliqv, (i.e.
access to the service within the country).

There is linle consistency in the country rankings for scope of service ofrering. The
UK generally compares favourably to other countries in terms of features available on
individual services. For example, the UK does rark equal number one for analogue
mobile. The rankings suggest that UK businesses have access to widely feanued
service offerings which are likely to be at a higher price than in Sweden and the USA.

Quality

There is insufficient substantiated information to rank countries on service qualiry.
From the limited evidence available UK business customers do have better access to
quality of service information than most other countries.

PROBABLE REASONS FOR THE RANKINGS

The potential reasons for the rankings identified fall into a number of categories:

. Geographic factors;

. Cultural factors;

. Strong competition;

. Effective regulation;

. Effrcient operation:

. Historic investment in infrastructure;

. Large market size;

. Maturitv of Service

Probable reasons for the ranking follow.

l 4

15

16

T7
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Sweden has a modern. low pnced. telecommunications sen'ice. developed during the
1980s by a state owned monopoly (Televerket). Televerket. iater renamed Telia. were
encouraged by the Swedish government. during the 1980s. to provide low cost
telecommunications services as pan of their social policy. During this time Televerket
manufacrured their own equipment rvhich may have provided Sweden with an
advantage through access to a low cost manufacnuer.

Whilst there was no regulation to prevent competitors from entering the Swedish
frxed network market, no-one did so until 1992. The market has now been subject to
regulation, and also a price cap introduced on the dominant operator. The introduction
of competition has meant that new operators have put further downward pressrre on
the already low prices of the dominant operator. Telia is required to interconnect with
new operators at fully allocated cost.

Sweden has had a competitive mobile network market since 1981, with two operators
who have adopted very aggressive pricing policies. This has resulted in the world's
highest penetration of mobile users at l6yo of intrabitants.

USA has had strong competition in its large long distance fixed service market since
the mid 1980s. Srong competition and large market size has served to produce low
prices and high discounts to businesses. Where there is limited competition. (e.g.
mobile), then the USA performs poorly in the rankings. Further comparison of the
USA telecommunications services. against the UK, is available in the companion
Oftel benchmarking report.

Australia has a high cost telecommunications infrastructure, Iargely due to its need
for wide geographic coverage across a very low population densitv. Deregulation was
introduced in 1992 into fixed services, and competition is starting to have some
impact through the discounts offered to business users.

Australia has three competing mobile networks and a fairiy high user base. which is
leading to very strong competition, and consquently to moderate prices.

France lags the other study countries, largely due to its monopoly provision of fixed
telecommunications services and lack of incentive for the monopoiy operator to
reduce prices. Whilst competition has been introduced to mobile services. there are
still only two operators. whilst other study countries have three or more.

UK prices have significantly reduced during the last five vears. largeiy through the
use of the price cap on the dominant operator. significant competition in the long
distance mobiie markets, and growing competition in local loop. Further pressures

now exist through competition in all services. Discounts offered to businesses tbr
PSTN and ISDN calls are now substantial, typically around I 5o/o for large businesses.
although they are still significantly less than the USA and cannot be customised to

specific customers.
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INTRODUCTIOi\

BACKGROUND

The Office of Telecommunications (OFTEL), is a non-ministerial Government
Department responsible tbr reguiating the UK telecommunications industry. OFTEL's
-eoai is to obtain the best possible deai for the customer in terms of quaiiqv, choice and
value for money. To achieve this. OFTEL has the foilowing policy objectives:

o to promote competition befween providers of telecommunications services
where this competition is sustainable and economicaily effrcient;

. where competition is not immediately possible, or where sufficient
competition has not emerged, to encourage - and if necessary to regulate for -
the lowering of prices, the improvement of quality and an increase in variety
of services offlered in order to achieve better value for money for customers.

BENCHMARKING

Benchmarking is one of the mechanisms by which OFTEL tests the extent to which it
has achieved its goal of ensuring the best deal for UK consumers. OFTEL started this
Benchmarking Project in 1,994. The first stage comprised a comparison of the position
of UK consumers with those in the USA and France, in terms of the qualiry and
availability of telecommunications services. Stage fwo of the Benchmarking Project
comprises three linked studies:

r study one: a comparative analysis of the availability, quaiiqv and cost of
telecommunications services available to business users in the UK and other
leading countries;

. study two: case studies comparing the services avaiiable to large businesses in
the UK and USA:

. study three: case studies examining the services available to small and medium
sized enterprises in the UK and USA.

Study one was carried out by Mason Communications, an independent international
telecoms consultancy based in Manchester. supported by Nucleus Consuiting, an
independent internationai networking consultancy based in London and Chicago. This
report contains the tindings from sfudy one. The results of studies two and three are in
a separate document. "Benchmarking case studies of large, medium and small sized
businesses". Studies two and three were conducted by Nucieus Consulting, supported
by Mason Communications.

26

27

28
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OBJECTIVES

29 The objective of srudy one was to determine a ranking of the UK in world terms with
regard to the availabiliry, scope. quality and value for money of a range of
telecommunications services and to investieate the underlvine reasons. The services
reviewed were:

. Business Telephony (Public Switched Telephone Network);
O ISDN;

riffifffi;
. A second objective was to undertake a comparative analysis of the provision of these

services in the UK and in the countries regarded as world leaders for each of them.

i 67A0 l 8B Page 9 REV B
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3. IVTETHODOLOGI'

STUDY PROCESS

The study involved data collection from Public Teiecommunications Operators
(PTOs) and Mobile Communications Operators (MCOs) across an initial seiection of
nine countries worldwide. An initiai review was carried out to review which countries
shouid be considered in detail for each service. The selection criteria were that the
service must be widely availabie in the seiected country and that information
regarding the price and availabiliry of service shouid be available (published or via an
established contact) or obtainable. Following this initial data analysis. the follo*ing
country selections were made:

o UK. USA, Sweden. France and Australia included for all services:
. Germany included for ISDN and Mobile due its strong reputation for these

services;
. Japan included for Virnral Private Networks (VPNs) and High Speed data to

determine whether Japan's successfi.rl businesses are aided through wide
availability of these modern services;

. Hong Kong and Singapore excluded due to their relatively small size.

IN COUNTRY RJGULATORY ENIYIRONNIENTS

The UK has operated a competitive market for telecommunications services since
1984, when BT was privatised and issued with a licence to operate as a public
telecommunications operator. Similar licences were granted to Mercury and Kingston
Communications. From 1984 until 1990 there was a duopoly for basic senrices, whilst
new licences were issued to operators of cellular mobile and satellite services.
Following the end of the duopoly in 1990 a large number of additional licences have
been granted. including national and regional PTOs and cable operators.

The UK regulatory .n,rironment is managed by the Offrce of Telecommunications
(OFTEL). OFTEL regulates the telecommunications market in three main ways:

. through enforcement and modification of licences;
o through exercise of powers under general competition legislation:
o through the exercise of consumer protection powers.

OFTEL's overall aim is to obtain the best possible deal for the customer in terms of
quality, choice and value for money. To deliver the aim. OFTEL has five objectives
which provide an appropriate framework to describe the characteristics of the

regulatory regime in the UK.

Promoting network competition. The UK regulatory regime is designed to encourage

the development of competing and interconnecting networks so that there is.a choice

of operators offering either retail services to customers or wholesale services to other

operators.

31

32

34
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Services competition. The regulatory framework is designed to encourase the
expansion of the number of players otfering an increasing variery of retail services to
consumers.

Ensuring fair trading. The regulatory framework is designed to ensure that
competition is fair, that anti competitive practices are prevented and that the abuse of
market dominance is prevented.

Fair distrihution of henefits. The regulatory regime is designed to ensure that all
consumers benefit from competition. not just those with market power.

Consumer protection. As well as licence conditions designed to protect the consumer
(e.g. requiring operators to produce Consumer Codes of Practice), the main regulatory
mechanisms to protect customers who have yet to benefit from competition is BT
price control. This exists to protect consumers by imitating the competition in those
areas of the market where competition is not yet effective.

The regulatory environment in the USA is significantly different to all other study
countries due to the different strucnre of the industry. Following dereguiation in
1984, local services are provided by the Regional Bell Operating Companies
(RBOCs). RBOCs are generally limited to providing services within their geographic
region. For long distance services, RBOCs interconnect with long distance carriers.
The long distance market is very competitive including companies such as AT&T,
Sprint and MCI. Long distance operators are able to offer specific tailored discounts
to large users, a system referred to as a'Tariff l2' arrangement.

Overall responsibilitv for reguiation is held by the Federai Communications
Commission (FCC). In practice. however, the FCC focuses on the activities of the
long distance carriers, whilst State Public Utilities Commissions (PUCs) regulate the
local operators. The local and long distance operators are now abie to negotiate prices
with businesses for the use of their serices. In many cases, large discounts €ue offered
for the "bundling" of services, i.e. additional discount based on a commitment to take
more than one service.

The provision of telecommunications in Sweden is fully open for competition. In
practice, Telia operate almost a monopoly in local access, other operators using Telia's
infrastructure to access customers. Tele2 are Telia's main competitor, although in total
there are currently eight licensed operators for PSTN services, seven for leased lines
and four for mobile.

Responsibility for reviewing licensing rests with the National Post and Telecom
Agency. The licence merely states that the operators have to agree to certain technicai
interfaces and interconnection. Telia are 100% government owned and have a price
cap of Retail Price Index (RPI) -l%o imposed on them until the end of 1996. This
applies to residential and smail business only. Telia are able to negotiate prices with
large businesses. All pricing has to be cost based on historical fully allocated costs. In
addition, competition law also appiies with heavy penalties for collusive behaviour.

39

4 l
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Fixed telecommunications services in France are provided as a monopoly service by
France Telecom. Mobile services are provided by SFR and Bouygues Telecom in
addition to France Telecom. Regulatory control is undertaken by the Direction
Generale des Postes et Telecommunications (DGPT), established in 1993. France
Telecom are subject to a price cap which, in 1994.limited price increases to RPI -3%.

The provision of telecommunications in Australia is being opened up to competition
in all sectors. Telstra (formerly Telecom Australia) is the dominant operator and is
fully government owned. In fixed seryices. competition is now provided by Oprus. It
has been guaranteed a duopoly environment until 1997 for fixed communications. For
mobile services, Telstra and Optus compete with Vodafone. review due in 1997.

The Australian regulator is Austel, set up in 1989 to look after the interests of
telephone users and to administer the 1989 Telecommunications Act. Telstra is
subject to a number of clauses in its licence including a price cap, universal service
obligation, non discriminatory pricing and a need to publish prices.

Telecommunications services in Germany are dominated by Deutsche Bundespost
Telekom (DBT). DBT has a monopoly on the provision of all fixed services. Mobile
services are subject to competition, DBT competing 

"vith 
Mannesman Mobilfunk

(established 1992) and E-Plus (established 1994). Reguiatory control is undenaken by
the Federal Minister of Posts and Telecommunications (MPT), whose role was
established in 1989 following the separation of DBT into regulatory and operational
functions.

Japan has operated a competitive environment for telecommunications services since
1985. Five new companies are licensed to operate fixed services in addition to the
previous two monopoly operators (ltlTT for domestic and KDD for international).
Japan has also licensed five operators to provide mobile services (three analogue and
two digital). Regulation in Japan is the responsibiiity of the Ministry of Posts and
Telecommunications. The MPT also issue and monitor iicences.

BEST IN CLASS ASSESSMENT MODEL

Due to the breadth of the scope of the study, both in terms of the range of services and
the range of data required. the study required primary data collection from
representative operators for each service in each of the study countries. In total, data
was collected from twenty six operators across the seven countries. In order to ensure
that meaningful and useful output was generated, a simpie but effective process was
required. This requirement led to the development of the mociel described in Figure I .
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Figure I Best in Class Assessment Model

The database of services was developed through requesting data directly from
operators in each of the countries. The data collection process was undertaken using a
structured postal questionnaire which is attached as Appendix B. The major operators
were selected and are listed in Appendix C. In addition. the data was supplemented by
published data from tariff research organisations. Data was collected for each of the
key components of cost, availabilif,v, scope of service offering and service quaiiqv.

The second key input to the model was the typicai usage prof,rle of each of the
services by large, medium and small businesses. This user requirement provides the
input to determine the overall cost comparison. This reflects the usage levels of
typicai small, medium and large businesses and is calculated based on the actual usage
of UK businesses in case study businessesr. A surlmary of the user requirement is
included in Appendix A.

Typical profiles which represent an "exemplar user" include:

o Large Business based on:

50 large offices
200 smaller subsidiary offices ( 10- 15 staff )
Mix of local. national. international calls
Significant user of mobile telephony
General user of all telecommunications services;

OFTEL benchmarking study, "Customers views of telecoms: case srudies of UK and USA businesses"

Case study companies
comprised the follawing
secrorc in the USA und the
UK: Relail, Banking, Leisure,
Health. Pharmsceutical,
Professional Sertrices, Mail
Order, Software, Financial,
Construction. and Travel

367A018B Page I 4 REV B



-t\. (

lvias( )rl

Medium Business based on:
l0 medium otfices
Primarily national telephone calls
User of most telecommunications services:

Small business based on:

l -2 offices
Up to 50 stafftotal
User of PSTN and Mobile services oniy.

52 Given that the specific businesses cover a very broad industr.v base, it was necessary
to model alternative user requirements, to determine the robustness of the overall
price rankings. Typically, this was applied by varying the volumes of usage by each
business profile. Full details of the sensitivity analysis are inciuded in Appendix A.

53 The exemplar user requirement was "priced" using the input from the database of
services with the tbllo*ing additional parameters applied:

PSTN rates are converted to "effective rates" by the OFTEL methodology
which uses negative exponential distribution to convert nominal charges per
minute. taking into account minimum charges, the actual rates per minute paid
for calls which average three minutes in duration but whose durations reflect a
typical range of lengths.

Annual costs added to 20Yo of initial (connection) charges to produce a total
annual charge for the service based on the user requirement.

The figures were converted to UK t and then to UK I Purchasing Power
Parity (PPP) based on the OECD2 figures (1994 figures, from August 1995
"Main Economic Indicators").

54 A second set of total figures for each basket was produced based on the discount
available for that service against standard tariffs. The operators prices are accurate at
lst  July 1995.

55 Where the service has a single dominant operator, then the country cost model was
generated from the single operator data. Where the market share of the secondary or
next largest operator is estimated to exceed 70yo, the model multiplies the total costs
of each in country operator by its respective market share to produce an average figure
for that service in that country; and thus generates the country cost model. The
exception to this is the USA, where the large number of operators necessitated the use
of representative suppliers. Nynex were selected to represent local operators. in
conjunction with AT&T, representing long distance operators.

56 Two types of price comparison have been carried out for ail services. First. the price
of the basket of services identified in the user requirement has been calcuiated (with

t Organisation for Economic Co-operation and Development, Paris
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and without discounts where available). Differenr user requirements have then been
applied to the basket comparisons to determine the robustness of the overall ranking.
Second. a series of simple rate comparisons shows the comparison of specific
parameters. e.g. call costs (locai and national) and fixed costs (rentai plus connection).

BACKGROUND RESEARCH

Previous research into "Best in Class" has tended to focus on the cost of PSTN
services. Typically, studies cost up a basket of telephone calls of different durations to
different locations. Three detailed reports which recently considered this approach are:

o OECD "Communications Outlook",1995. Based on data gathered during Ig94
on a range of economic factors, including price;

' Bureau of Industry Economics "Telecommunications 1995". Wide review of
prices, quality and efficiency, added to the OECD data;

' Analysis study in 1994, repeated in 1995. Comparison of telephone charges in
European countries.

Each of these studies is based on an OFTEL methodology, developed in 19g7 and
published each year until 1993. Each of the above studies was taken into account
when developing the methodology for this study.

THE USE OF PPP IN THIS STUDY

Price Comparisons are carried out in Purchasing Power Parities (ppps). These are the
rates of currency conversion which eliminate the differences in price levels between
countries. This means that a given sum of money, when converted into different
currencies at the PPP rates, will buy the same basket of goods and services in all
countries. Thus, when expenditures on GDP for countries are converted into a
common curency by means of PPPs, they are, in effecl expressed at the same set of
international prices so that comparisons between countries reflect only differences in
the volume of goods and services purchased. A further advantage of ppps is their
relative stability over time. In addition, they measure reiative efficiencies of the
operators.

The impact of PPP on the overall country costs is shown below. The figures are that
percentage by which the exchange rate comparisons are muitiplied to giu. the ppp
comparison.

Country UK France Gemrany Sweden AustraLia Japan USA
PPP Effect (%) 100 / ) 69 74 97 52 98

Table 4 Impact of PPP on Price Comparison

(ZtY$*FRT
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6 l Hence, the effect of PPP is to reciuce the prices of other countries relative to a
curency comparison. Whilst the prices of the USA and Austraiia are not significantly
reduced, all others reduce by at least 25% in the PPP comparison.

The disadvantage of PPP is that they are less reievant to those businesses who trade
mainly internationally and take account of exchange rates to a greater extent in their
decisions than consumer purchasing power. Overall. however. PPP was considered
more representative of the value for money of the services in each country. To
supplement the PPP comparison, the PSTN prices were also presented in currency
form in UK f.

THE USE OF TARIFF BASKETS IN THIS STUDY

The use of tariff baskets for price comparisons necessitates broad assumptions which
are detailed in Appendix A. The methodology used in this study is intended to provide
a general comparison of the positioning of tariffs in different countries and their
overall competitiveness with tariffs in other countries. The tariff basket methodology
does not take into account the following on national calling patterns:

. the geographic size;
o country location;
. the effects of popuiation size;
. the characteristic business enterprise size;
. the regulatory environment of the country (the regulatory environment is

considered in the explanation of the differences bet'ween country offerings).

The net effects of the above assumptions are to produce a bias against larger countries.
countries with lower than average population densities. and countries with untimed
local calls. In our opinion, however. this bias does not have a significant etTect on the
overall rankings.

The remaining chapters cover the results of the study, inciuding the country ranlcings
for each of the services considered.

62
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65
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4. BUSINESS TELEPHONY
(Public Switched Telephone Network)

INTRODUCTION

66 Business Telephony, generally referred to as the Pubiic Switched Telephone Nework
(PSTN) is the most widely used telecommunications service by businesses woridwide.
In a separate case study review of businesses in the UKr. it rvas identitied that for the
majoriry, over 75% of their total spend on telecommunications was accounted for by
PSTN services. PSTN is the service which. in deregulated countries. is often the first
to have a competitive offering introduced. In certain countries (UK, Sweden,
Australia), the dominant operator is faced with a price cap which impacts primarily on
PSTN prices.

67 A comparison of the PSTN services in the UK with the other study countries is given
below in terms of price comparison, scope of service and quality of service.

PRICE COMPARISON

68 Figure 2 shows the overall ranking of the different countries in the study for large
business users- based in UK f PPP.
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Figure 2 Basket Comparison of Larse Business PSTN Charges by Country

69 The graph indicates the following:

Based on undiscounted prices, the UK ranks second. behind Srveden. and
followed by France, USA and Australia:

'  OFTEL Benchmarking Case Studies, 1995
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. Based on discount prices paid. the UK ranks behind Sweden and the USA,
followed bv Australia and France:

. Prices in Sweden and France are unchanged by discounts (hence iack of
range). In Sweden, no published data on discounts is availabie although it is
understood that large businesses may achieve up to l0% discount off the
figures used. In France. discounts only appiy when very high usage is made
through a single line. This was not considered appiicable to the user profiles
costed in this study.
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Figure 3 Basket Comparison of Medium Business PSTN Charges by Country
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Figure 4 Basket Comparison of Small Business PSTN Charges by Country
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Figures 3 and 4 show the overall ranking tbr medium and smail business users. This
indicates the followins:

. Based on undiscounted prices the UK again ranks second behind Sweden.
followed bv the USA. France and Australia:

. Volume discounts have a lesser impact on small users:

. Based on discount prices paid. the UK ranks behind Sweden and the USA,
followed by Australia and France.

The impact of Volume Discounts

The above comparisons indicate both list tariffs and published volume discounts. The
discounts vary by operator in each country and apply only to calls. Different levels of
discount apply to local. national and international calls. The net discounts that result.
over list prices, from the base user requirement, are shown in Table 5.

Net Discount Sweden USA UK Australia France

Large Business (%) 0 54 t5 l 8 0

Medium Business (7o) 0 49 t5 l 0 0

Small Business (%) 0 3 8 l 4 0 0

Table 5 Summary of Discounts

The impact of using discounts rather than list tariffs is to move the USA up the
ranking, from fourth to second for large businesses and from third to second for small
and medium businesses. This has the impact of moving the UK position from second
to third in both cases. Further. the impact of discount prices moves Australia up the
ranking for large and medium businesses. from fifth to founh. Where a fee is charged
for participation in the discount scheme (UK. Australia), this has been included in the
discounted prices.

The impact of PPP

The merits of PPP are discussed in Section 3. To demonstrate the impact of PPP.
Figures 2, 3 and 4 have been reproduced using a direct currencv comparison. not
taking PPP into account. The results are shown below.

7 l
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Figure 5 Comparison of Large Business PSTN Charges by Currency

74 The graph indicates the following:

Based on undiscounted prices, the UK again ranks second. behind Sweden,
and followed bv USA. Australia and France:

Based on discount prices paid. the USA ranks first, followed by Sweden, LIK.
Australia and France. Whilst the USA is substantially cheaper than all other
countries. the IJK is ranked very close to Sweden.
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Figure 6 Comparison of Medium Business PSTN Charges by Currency

7 5 For medium businesses, based on discounted prices paid, the ranking remains USA,

Sweden. UK. Australia France.

367A0188 Page 22 REV B



PSTN
SnBll Busrness

A N

e
9 < n
d

g.
(.1
v o 4 0
J C

6
q r o

E € 3 0
fi.:
ql
(g

E 2 0
F

10
USA Sweclen UK Augralra France

Country

P n c e -  F u l l t a n f  f  L o w P n c e -  W t h m a r r m u m o t $ o u n t

No PPP Ef 'ec i

J J

tZtY{*Fr?R

Figure 7 Comparison of Small Business PSTN Charges by Currency

76 For small businesses, based on discounted prices paid. Sweden is ranked first.
followed by the USA, UK, Australia and France.

Varying the User Requirement

The User Requirement was varied in each of the business categories to reflect the
differing profile of businesses' PSTN usage. This variation was carried out in two
forms:

. Increase and decrease of the call volumes used by small. medium and large
businesses. by 100% and 50Yo respectively, to measure the sensitiviry of the
country rankings to usage volume;

. Variation of the ratio of local, national and international calls used by small,
medium and large businesses by increasing the volumes by 100% and
reducing the volumes by 50% to measure the effect of a predominantly local.
national or international user usage profile.
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Changes to overall Call Volumes

Figure 8 lmpact of Changing overall call volumes on Large Users

78 Figure 8 indicates the range of costs from the high user to the low user. The graph
shows that for large users, for both high and low usage, the positioning of the IJK,
Sweden and the USA remains the same; each performing better than Australia and
France. In addition. the impact of higher call volumes causes a significantly greater
impact on the basket costs in France and Australia than other countries.
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Figure 9 Impact of Changing overall call volumes on Medium Users
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Figure l0 Impact of Changing overall call volumes on Small Users

Repeating the anaiysis of high and low usage for medium and small businesses shows
that, again. the ranking remains Sweden, USA. UK. Australia. France for the high
user, but that France moves ahead of Australia for the low user. for small businesses.

Modelling of alternative Call Profiles

Where call usage is predominantly local, the ranking is Sweden, USA, UK, France,
Australia for all business sizes. It should be noted, however, that the marcimum
distance classified as a local call varies in different countries, and that Australia offers
untimed local calls (i.e. Australia would become relatively cheaper for local cails of
longer duration).

Where call usage is predominantly national, the UK remains third for large and
medium businesses behind Sweden and the USA, but moves to second for small
businesses. overtaking the USA

82 In the international user comparison. the UK is again third for all sizes of business.
with the USA atread of Sweden for laree businesses.

81
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Summary Of Rankings

Table 6. beiow, shows the overall ranking of countries for different user requirements:

Business Type Sensitiviry Sweden USA UK Australia France

Large
Base

Comparison

) a t )

Medium I 1 3 + )

Small I 1 J 5 . l
n

Large Base
Comparison -
Without PPP

2 I 1 4

Medium 2 I 3 4 5

Small 2 a
J 4 )

Large
Low User

Comparison

2 1
J 4 5

Medium I 2 a
J

, I )

Small I 2 J 5 4

Large
Fligh User

Cornparison

I ) a
1 A

a )

Medium I 2 1
J

A
+ 5

Small I 2 1
J 1 5

Large
Local User

Comprison

2 J 5 4

Medium 2 a ) , t
a

Small I 2 J
,|.+

Large
National User
Comparison

I ) 3 .t )

Medium 2 . l 5

Small I J 2 4 )

Large
Intemational
Comparison

) a
J 4 5

Medium 2 J ) .t

Small 1 1
J ) 4

I
KEY

= Lowest price of the basket 5= Highest price of the basket

Table 6 Ranking of Countries by User Requirement

Summary of Basket Comparisons

A number of variations have been applied to the basket figures to reflect the
potentially different usage patterns. In all cases the UK, Sweden and the USA offer
the most competitive prices in PPP terms. Whilst the UK is generally behind Sweden
and the USA, all three countries are significantly ahead of France and Australia.

Simple rate comparison - Local and National Call Charges

The underlying data behind the basket comparisons are the fixed and variable PSTN
charges. This breakdown is used to provide some of the explanations behind the
country comparisons.

Local call charges are difficult to present in a comparable form as. in some cases. they
are free (included in fixed charges.; or are for unlimited duration. Based on the

83

84

85
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operators seiected. the peak rate costs per minute are compared (based on a three
minute average call length) to reflect typicai business usage. The rates quoted are the
effective rates. described eariier, caiculated using an OFTEL call duration statistical
model. based on negative exponential distribution. to convert nominai rates to
effective rates paid by customers.

NATIONAL vs LOCAL CALL CHARGES
(Undiscorf ied - Based on3 MinncCalls)
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Figure I I Simple Rate Comparison of Local and National Call Charges

Figure I I shows that Sweden has the lowest cost for both local and national calls.
Australia is most expensive for local calls whiist France is the most expensive for
national calls. Whilst the UK has the second highest local call costs, it has the second
lowest national call costs. This links with the basket calculations whereby the UK
moves from third to second for small businesses with a national cail focus. It also
partty explains Australia's move from fourth to fifth for all business sizes for local
usage.

Simple rate comparison - Fixed Charges

Figure 12 describes the relative fixed costs of PSTN services in each .ou.r,O. "Fixed
costs" are defined as the annual line rental plus 20% of the initiat connection charge,
to spread the initial charges over five years.

86
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Figure l2 Simple Rate Comparison of Fixed Charges

The UK ranking on fixed charges is fourth. following France, Sweden and Australia
respectively, ahead of the USA. The most dramatic difference is in France. where
fixed charges are significantly below other countries. This explains France's move
from fifth to fourth for the small business with a standard or local user pattern. rvhere
the fixed costs become more sienificant.

Implications of Price Ranking

The key implications of the price ranking based in UK f PPP for UK businesses are:

o Overall, UK businesses pay more for telephone services than Sweden and the
USA, whilst paying less than Australia and France.

o Using the base comparison. UK large businesses pay approximately 38% more
for PSTN services than businesses in Sweden and 3 7Yo more than businesses
in the USA.

Using the base comparison. UK medium businesses pay approximately
more for PSTN services than businesses in Sweden and 15% more
businesses in the USA.

. Using the base comparison, UK smail businesses pay approximately 52%
more for PSTN services than businesses in Sweden and 2% more than
businesses in the USA.

When price ranking is ca:ried out in currency rather than PPP. the UK has basket
prices very similar to Sweden, albeit approximately 20% higher than the USA.

UK businesses already pay more in fixed charges than all study countries except the

USA. Further rebalancing of tariffs is likely to further increase fixed charges.

89

37%
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COMPARISON OF SERVICE AVAILABILITY AND SCOPE

The scope of service offering for PSTN is largely based on the capabiliqv of the
telephone exchanges used to connect users to the network. Digital exchanses have
many features which have been repiicated r,vorldwide by the major telephone
exchange manufacturers. Table 7, beiow, describes the service fearures provided in
the study countries.

Facility USA UK Australia France Sweden
Call Waiting Y Y Y Y Y

Call Forwardine Y Y Y Y Y
Itemised Billing Y Y Y Y Y

Call. Barring Y Y Y Y Y
Conference Calline Y Y Y Y Y
Aggregate Billing Y Y Y Y Y

Voicemail Y Y Y N N
Calling Line ID Y Y Y N N

Local Number Portabilirvt N N N N N
Personal Numbers Y N N N N

Total Available 9 8 8 6 6
KEY

Y- Facility Available N- Faciliry not Available
Trial underway between BT and Cable Operators

N/A - Information not Available

Table 7 Summary of pSTN Facilities

The table shows a full set of facilities which may not be avaiiable to all users.

Overall, the UK is well served in terms of scope of service offering, as are all of the
study countries. In most cases, however, the facilities will only be available to
businesses connected to digital exchanges (System X and AXE l0). some of the
facilities are also available to users connected to D(E4 analogue exchanges when
co-sited with a digital exchange. The USA has a slightly more comprehensive set of
services, whilst Sweden has many of the services available at no charge. All other
countries, except Sweden, make a charge for extra facilities.

COMPARISON OF QUALITY OF SERWCE OFFERING

Information was sought on the following quality factors:

. The time taken to install new lines:

. The mean time befween line failures;
o The time taken to clear faults;
. The frequency of call failure;
. The target levels of network performance.

{Z)R{*F{iR
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Availa b ilit-v of Info rmatio n

Overall. PSTN operators seiect their own qualir,v parameters and these differ befween
countries. They were generaily unwilling to release additional qualiry of service
parameters. France and Sweden make no quality of service information avaiiable. The
USA and Australia do publish regular quality bulletins. In the USA this is provided by
the Federai Communications Commission (FCC) who produce a quarterly quality
bulletin covering all Long Distance and Local carriers. In Australia. the dominant
operator produces a quarteriy Quality of Service document covering different
components of their services. In the UK, since the late 1980s Mercury have produced
quarterly Quality of Service data whilst BT produce six-monthly data. More recently,
a wide range of fixed telecommunications companies have produced comparable
information regarding performance across several aspects of service.

All data quoted in this section is based on the dominant in country operator, with the
exception of the USA where Nynex and AT&T are again used as representative
operators.

Time to Install New Telephone Lines

Across the countries considered. no country had a waiting list for PSTN services. all
scheduling installations immediately on receipt of order.

Figure 13 describes the quoted lead time for installation of a new business PSTN line.

Figure l3 Average time to install new PSTN lines

The UK, with an average time to install of seven days, ranks behind the USA. Sweden

and Australia.
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Time Taken to Clear Faults

FAULT CLEARAAICE
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Fieure l4 Time taken to clear faults

Based on OECD data which is now several years old, the UK ranks fourth on faults
cleared, behind the USA, Sweden and France and just ahead of Australia. The USA
quote a target clearance of all faults within 24 hours. More recent data, however.
published by OFTEL4, indicates that across a range of UK telecommunications
companies betwe en 78Yo and 99Yo of faults are cleared within the target repair times,
which are qvpically less than 24 hours.

Summary

Given the lack of consistent quality parirmeters, it is difficult to determine an
indicative ranking. However, the USA appears to rank first, based on the shortest time
to install new lines and the highest percentage of faults fixed within 24 hor:rs. The UK
is in common with the USA and Australia in measuring quality of service statistics
and making them generally available. In France and Sweden, if quality of service data
is produced, it is not made available outside of the operators.

CONCLUSIONS

This section briefly discusses the conclusions from the previous data and the overall
"Best in Class" positioning.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN

SCOPE USA JOINT 2

"Telecommunications Companies - Comparable Perfbrmance lndicators .  iulv - September 1995". Ottel.  1996
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101 Sweden is ranked number one for all PPP price basket comparisons with the standard
user requirement. In most cases the USA is second. with the UK third. foilowed bv
Australia and France.

102 For direct currency comparisons (without PPP) the USA ranks first for iarge and
medium businesses, followed by Sweden. UK, Australia and France.

103 This ranking is consistent with the OECD positioning, with the exception of the USA.
OECD based their prices on full tariff list prices which leads to the USA being ranked
behind Sweden, UK and France. with Australia ranked last.

104 The USA ranks highest in the scope of service offering, providing the widest range of
facilities from their digital exchanges.

105 The USA ranks highest in qualifv of service, based on having the shortest lead time to
install new lines and the fastest fix time for faults.

POSSIBLE REASONS FOR THE RANKING

106 The USA and the UK have had competitive markets for telecommunications for over
five years. Whilst Sweden had a single dominant operator until recently, there has
been no regulation to stop a second operator commencing seryice. merely an
unattractive market due to low prices from the dominant operator. These conditions
have provided downward pressure on prices, which were already low, and pressure on
operators to provide high quality and responsive services. More recently the second
operator in Sweden has introduced furttrer downward presswe on prices, in particular
on international calls. In comparison, Australia has only allowed competition for the
past two years and France remains a monopoly.

107 The use of PPP for price comparison has a significant impact on the prices of Sweden
and France, relative to the UK, USA and Australia. Without PPP the USA wouid be
clearly ranked number one. with the UK in third place, very close behind Sweden,
well ahead of Australia and France.

108 Sweden, the UK and Australia operate a price cap mechanism over the dominant
operator to provide further presstue on prices. This is particularly effective in the
small user and local markets where little competition exists.

109 Sweden and the USA (but not UK, Australia or France) allow all suppliers. including
the dominant operator, to discount their prices to large users on an individuaily
negotiated basis. The only constraint on the prices offered is that they must not be
priced below fully allocated cost. This produces significant discounts for users in the
USA of up to 70Yo discount on national and international calls.

I 10 New operators in Sweden have focused on indirect access, utilising Telia's local
access network, thereby introducing competition quickly without the overhead of
building a new physical infrastructure. Competitors pay for interconnect with Telia
based on the cost of installation.
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The geography of Sweden. based on trvo main distributed centres of business
(Stockholm and Gothenburg), means that nationai infrastrucrure can be installed fairly
simply, should a competitor wish to do so.

Alternative procurement strategies have been adopted tbr digital switching equipment.
Operators in the UK, USA and Australia utilise a competitive procurement of digital
switching equipment. In comparison. France and Sweden tend to develop products in
conjunction with local suppliers. While the resulting exchanges in use are of simiiar
technical ability, the equipment competitiveiy procured and operating in a competitive
market has. in practice, been used to offer more tbcilities to users.
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ISDN

INTRODUCTION

The Integrated Services Digital Netr.vork (ISDN) is designed to be the digital upgrade
to the PSTN. It is an end to end digital nefwork which. in addition to being a high
quality voice seryice. is also used for data communications and videoconferencing.
Standards fbr ISDN were set in 1984. It is only in the past three years, however, that
ISDN services have been widely avaiiable in the study countries.

There are fwo types of ISDN access. First, there is basic rate access. where the user is
presented with two digital channels which can be used for voice and data
communications. and a fuither digital channel which is used primariiy for signalling
purposes by the network. Second, there is primary rate access. where the user is
presented with 30 digital channeis for voice and data communications and one digital
channel for signalling. In the USA, ISDN primary rate access presents24, rather than
30, user channels. This study includes both basic rate and primary rate services.

A comparison of the ISDN services in the UK with the other study countries. is given
below in terms of price comparison. service availabiliqv, scope of service and qualir,v
of service.

PRICE COMPARISON

Figure 15 shows the overall ranking of the different countries in the study for large
business users. The basket includes ISDN basic rate and primary rate services.

Figure l5 Basket Comparison of Large Business ISDN Charges by Country

117 The graph shows that, for large businesses. the UK ranks second, behind Sweden. and
followed by USA, Germany, France and Australia.
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Figure l6 Basket Comparison of Medium Business ISDN Charges by Country
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Figure l7 Basket Comparison of Smail Business ISDN Charges by Countrv

I 1 8 Figures 16 and l7 show the overall ranking for medium and small business users. The
graphs indicate the tbllowing:

. For medium businesses. the UK ranking for ISDN remains second in the

^TLl?;. 
behind Sweden and foilorved bv Germanv. USA. France and

For small businesses. the UK ranking for ISDN falls to fourth, behind Sweden.
Germany, USA. and foliowed by France and Austraiia.
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The Impact of Volume Discounts

All ISDN prices are compared based on full iist price. In some counrries (USA. [JK.
Austraiia) some discount may occur for large businesses. aithough it is not considered
to have a significanr impact on the ranking.

Varying the User Requirement

The User Requirement was varied in each of the business categories to reflect the
differing profile of business ISDN usage. This variation was carried out in two forms:

r Increase and decrease of the call volumes used by small, medium and large
businesses by 100% and 50% respectively to measure the sensitivit_v of the
country rankings to usage volume;

' Variation of the ratio of local, national and internationat calls used by small.
medium and large businesses by increasing the volumes by IOO% and
reducing the volumes by 50% to measure the effect of a predominantly local,
national or international user usage profile.

Changes to overall Call Volumes

Figure l8 Impact of Changing overall call volumes on Large Users

Figure 18 indicates the range of costs from the high user to the low user. The graph
sho.ws that for large users, for high usage the ranking remains Sweden, UK, USA.
Germany, France, Australia. For low usage, Germany moves ahead of the USA to
third; other rankings remain unaltered. Germany moves ahead of the USA tbr low
usage/large businesses when (excluding volume related discounts) its lower fixed
charges oufweigh the impact of its higher national call costs.
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Figure l9 Impact of Changing overall call volumes on Medium Users

122 Repeating the sensitivity for medium businesses shows that. for high usage the
ranking remains unaltered, whilst for low usage. the UK falls to founh place.
following Sweden, Germffiy, USA and followed by France and Australia.

Figure 20 Impact of Changing overall call volumes on Small Users

123 Completing this analysis of high and low usage for smaii businesses, shows that fbr

high usage the UK is ranked founh. behind Sweden, Germany, USA and followed by

France and Austraiia. For low usage, the UK is ranked fifth. following Sweden.

Germany, USA and France. followed only by Austraiia.
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Modelling of alternative call profiles

124 For large businesses. where usage is predominantly local. the ranking is Sweden. UK.
Germany. USA. France. Australia. For predominantly nationai usage, USA moves
above Germanv to third.

125 For medium businesses the ranking is Sweden, Germany. USA. UK. France. Australia
for both local and national usase.

126 For small businesses, the ranking of the UK falls to fifth. for both local and national
usage, following Sweden, Germary, USA, France, and follorved by Australia.

1,27 In the international user comparison, the UK is second for large and medium
businesses, falling to fourth for small businesses.

128 Table 8, below. shows the overall ranking of countries for the different user
requirements:

Business Type Sensitivity Sweden UK USA Germanv France Australia

Large
Base

Comparison

I 2 J .t 6

Medium I 2 4 J 5 6

Smali I 4 ) 5 6

Large
Low User

Comparison

) 4 ! ) 6

Medium I 4 3 1 ) 6

Small ) J ) 4 6

Large
High User

Comparison

2 A ) 6

Medium I J
. l+ ) 6

Small I 4 2 3 ) 6

Largc
Local User

Comparison

I 2 4 3 ) 6

Medium I 4 J 2 ) 6

Small 5 J ) 4 6

Large
National User
Comparison

I 1 J 4 ) 6

Medium I 4 a
J 2 6

Small I
I J 2 4 6

Large
International
Comparison

I 1 .l 5 6

Medium I 2 J ) 4 6

Small I 4 J
.) 5 6

KEY
I = Lowest price of the basket 6: Highest price of the basket

Table 8 Rankine of Counnies by User Requirement

Summary of basket comparisons

129 A number of variations have been appiied to the basket figures to reflect the
potentiaily different usage patterns. In all cases, Sweden offers the most competitive
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prices in PPP terms. as demonstrated in Table 3. Whilst the UK ranks second for iarge
businesses. fbr smaii and medium businesses the UK often ranks tbunh or fifth.

Simple rate comparison - local and national call charges

The underiying data behind the basket comparisons are the frxed and variable ISDN
charges. This breakdown wiil be used to provide some of the explanation behind the
country comparisons.

Similar difficulties apply when modeiling ISDN local calls to those discussed in the
PSTN section, i.e. for some USA operators they are free: in Australia they are of
unlimited duration. In addition. the sizes of the local cali boundaries are different.

ISDN
National vs local call chtges
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n l
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0
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d
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Figure 2l Simple Rate Comparison of Local and National Call Charges

132 Figure 21 shows that Sweden is relativeiy lowest cost for both local and national calls.
France is most expensive for local cails whilst Australia is the most expensive for
national calls. Whilst the UK has the third highest local call costs, it has the second
lowest national call costs. Call costs are identical for basic rate and primary rate
services.

Simple rate comparison - fixed charges

Figures 22 and 23 describe the relative fixed costs of ISDN services in each country.
"Fixed costs" are defined as the annuai line rental plus 20% of the initial connection

charge, to spread the initial charges over five years.

r30

131

133
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Figure 22 Simple Rate Comparison of Fixed Charges - Basic Rate ISDN

The UK ranking on basic rate fixed charges is fifth, following Germzrry, France,
Sweden and USA respectively, ahead only of Australia. This expiains why the UK
falls in the ranking for small and medium businesses when the fixed costs become a
higher percentage of the total cost.

The UK has the highest connection charge for basic rate services. At f400 (PPP) it is
six times the price charged in Germany, three times the price in France and
approximately twice the price charged in Sweden, Australia and the USA. This has
led to significant criticism from UK business users who find the initial costs of ISDN
prohibitive.

ISDN
Prirnary Rate - Fixed charges

cd cx€PPP)'

4000
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Figure 23 Simple Rate Comparison of Fixed Charges - Primary Rate ISDN

135

134
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136 The UK ranking on primary rate tixed charges is tbunh. tbllowing Germanv. France.

and Sweden. ahead of Austraiia and the USA. This explains why the USA tails in the
ranking tbr large businesses with low and local usage protiies when primary rate fixed
costs become more significant. In addition. the USA service has oniy 80% of the
capacity of the other services. providing oniy 24 channels.

Implications of Pricing Ranking

137 The key implications of the ISDN ranking for UK businesses are as follows:

Overall, in the UK businesses have ISDN services avaiiable 
"vhich 

are hisher
cost than Sweden, but lower cost than all other studv countries:

Using the base comparison. UK large businesses pay approximately 55% more
for ISDN services than businesses in Sweden:

Using the base comparison. UK medium businesses pay approximateiy 65%
more for ISDN services than businesses in Sweden:

Using the base comparison, UK small businesses pay approximately 78%
more for ISDN services than businesses in Sweden. 29% more than businesses
in Germany and 12% more than businesses in the USA.

138 UK businesses pay at least 3I% more in fixed charges for basic rate ISDN than all
study countries except Australia, and at least 34% more for primary rate ISDN than
Germanv. Sweden and France.

139 UK businesses pay at least 56% more to connect to basic rate ISDN than all other
study countries. In comparison with European counterparts. UK businesses pay more
than six times the connection charge of businesses in Germany. more than three times
the charee of businesses in France. and 56% more than businesses in Sweden.

COMPARISON OF SERYICE AVAILABILITY AI{D SCOPE

140 The data collection and analysis comparing availabiliry of services was focused on the
followine individual factors :

: iffiffi"""Jil3ffi#f:iil,H?fi: 
rate and primary rate ISDN;
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The resulting data is shown in Table 9 below.

Country UK France Germany Sweden Ausualia USA

Coverage - Basic Rate
(% Business Users)

N/A. N/A N/A N/A 7 0 - 8 0 1 0 0  * *

Coverage - Primary Rate
(% Business Users)

N/A. 100 N/A N/A 100 1 0 0  r

Lead time to install basic
rate services (days)

6 - 3 0 N/A l 0  -  2 0 N/A N/A N/A

KEY
N/A = Information not available

'Generally 
available to users in the UK

rr = Dotrbased on Nynex service area vries from different operators

Table 9 Comparison of ISDN availability

141 For most of the countries the operators contacted did not provide all of the
information requested.

142 In addition to the standard voice and data communications facilities of ISDN, there is
also a set of supplementary services providing additional facilities. The supplementary
services considered in this study were:

Closed User Groups - enabling businesses to define a private group for all of
its ISDN connected locations. increasing the overail security to the business;

' 
il:.,t0*H::[i:'*T,;"#ffil3,3::ii:sses' 

individuar terminars to be

. D-Channel Facility - allowing the ISDN D-Channel to be available for low

;ffi:ffi:ix'ifi:,:H:L}l3.o*ion 
to signa'ing' thus providing a third

143 Table 10 describes the service features provided in the study countries.

Country UK France Germany Sweden Australia USA

Closed User Groups Y Y Y Y Y Y

Sub Addressing Facility Y Y Y Y Y Y

D-Channel Facilitv N Y Y N Y Y

KEY
r* = Ddto based on Nynex ssrvice area

Table l0 Summary of ISDN Facil it ies

144 The UK is in common with all other countries in having access to closed user groups
and sub addressing facilities. Only the UK and Sweden do not currently offier
customers access to the D-Channel faciiitv.
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COMPARISON OF QUALITY OF SERVICE OFFERING

Intbrmation was soueht on a number of qualitv t-actors inciudine:

. The mean time between iine tailures:

. The time taken to ciear faults:

. The trequency of call faiiure:

. The target levels of nerwork peribrmance.

Availabilify of Information

Little or no data is provided by the operators on the quality of their ISDN services.
The operators contacted in the UK and Germanv lvere wiiling to quote target cail set
up times (UK, 2 seconds busy hour, 1.5 seconds average; Germanv, 1.5 seconds
average and busy hour), and Germany and Australia were wiiling to quote average
time to repair (Germmy 2 days, Australia I day). Whilst qualiry of service data is
produced in the UK, USA and Ausralia this is primarily focused on PSTN services,
sometimes considering private circuits and mobiie.

CONCLUSIONS

This section briefly discusses the conclusions from the previous data and the overall
"Best in Class" positioning.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN 2

148 Sweden is ranked number one for all price basket comparisons with the standard user
requirement. The UK is, in most cases second. with the USA or Germany third.
followed by Australia and France.

Although the UK ranks second on overall annuai costs for ISDN users, based on large
businesses, the high cost of connection is likely to discourage many UK businesses
from using ISDN, in particular small businesses and large businesses with large
numbers of distributed locations.

149

150 Given the limited data available on the other factors. it is not considered appropriate
to rank on availability, scope or quality at the present time. Once the services have
reached a greater degree of marurifv, more information is likely to be avaiiable from
operators to allow this ranking to be measured.
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POSSIBLE REASONS FOR THE RANKING

152

Sweden, UK, Germany and Australia charge for local and national ISDN calls at the
sarne rate as PSTN calls. whereas USA and France charge more for local and national
ISDN calls than PSTN calls. All countries charge more tbr international ISDN calls
than PSTN calls. The overail effect is to move the UK up the rankings above the USA
when there is a sienificant call spend.

9 L

Based on the charging structures above, it is not surprising that Sweden maintains its
number one price ranking, based on its PSTN charges being "Best in Class".
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6. ANALOGUE MOBTLE

INTRODUCTION

I 53 The tlrst cellular service in the worid was introduced in Sweden in l98l . Analogue
mobile services were introduced in all countries in the 1980s to provide portabie
telephony facilities from car phones and hand portables. In recent years, business
users have begun to migrate onto digital mobile services. At the present duy, however.
the majoriry of mobile usage remains analogue.

154 A comparison of the Analogue Mobile services in the UK with the other study
countries is given below in terms of price comparison, service availabilitv, scope of
service and qualiqv of service.

PRICE COMPARISON

155 Figure 24 shows the overall ranking of the different countries in the study for large
business users. All call charges are based on peak rate business tarifts.

MOBILE AI.IALOGUE
ANNUAL COST (UKS PPP)
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e f l
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Figure 24 Basket Comparison of Large Business Analogue Mobile Charges by Counrry

156 The graph shows that, for large businesses, the UK ranks fourth. behind Sweden,
Australia. Germmy, and followed by USA and France.
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fl M edrurn Business
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Figures 25 and 26 show the overail ranking for medium and smail business users. The
graphs indicate that. for the base user requirement. the ranking remains Sweden-
Austraiia. Germily, UK, USA. France.

For all rankings, the UK is very close to Austraiia and Germany. just ahead of USA
and significantly ahead of France. These rankings are so ciose that they couid change
with a different user requirement or discounting plan.
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Figure 25 Basket Comparison of Medium Business Analogue Mobile Charges by Counrry

MOBILE AI{ALOGUE
ANNUAL COST (UK E PPP)

Country

Figure 26 Basket Comparison of Smail Business Analogue Mobiie Charges by Counrry
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The impact of volume discounts

All Anaiogue Mobiie prices are compared based on operators' full list price for
Business usage. In some countries (USA. UK. Australia). it is possible for businesses
to negotiate a smail discount with a service provider on call charges. over and above
discounts which are available to very high usage users. In addition. other incentives
may be given to new business customers. e.s. free connection. For this srudy. the
comparisons are based on published prices using business rate, peak time charges.
These are considered to be firllv representative for country ranking.

Varying the user requirement

The User Requirement was varied in each of the business categories to reflect the
diftering protlle of businesses' Analogue Mobile usage. This variation was carried out
by increasing and decreasing the call volumes by 100% and 50o/o respectively to
measure the sensitiviry of the country rankings to high or low usage.

Changing the overall call volumes

Figure 27 Impact of Changing overall call volumes on Large Users

Figures 27-29 indicate the range of costs from the high user to the low user. The
graphs show that. for low usase. the ranking remains Sweden, Australia Germany,

UK, USA. France for large, medium businesses.
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Figure 28 Impact of Changing overall call volumes on Medium Users
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Figure 29 Impact of Changrng overall call volumes on Small Users

For high usage, UK moves to second position for large businesses and to third
position for medium businesses. For small businesses. the UK remains fourth. All
other country rankines are unaltered.
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163 Table 1 l, below. shows the overail rankine of countries tbr the different user

requirements:

Business Type Sensitiviry Sweden Australia Germanv I.IK USA France

Large
Base

Comparison

) J -t 6

Medium I
I

')
I

+ ) 6

Smal l I 2 I .t ) 6

Large
Low User

Comparison

I
')

J I+ ) 6

Medium 2 3 4 ) 6

Small I 2 a
J 4 5 6

Large
High User

Companson

I 1
J 4 2 ) 6

Medium I 2 4 1
J ) 6

Small I ) J 4 5 6

KEY
I = Lowest price of the basket 6 = Highest price of the basket

Table I I Ranking of Countries by User Requirement

Summary. of basket comparisons

164 A number of variations have been applied to the basket figures to reflect the
potentially different usage patterns. In all cases. Sweden offers the most competitive
prices in PPP terms.

Simple rate comparison - peak rate business call charges

165 The underlying data behind the basket comparisons are the fixed and variable charges.
This breakdown will be used to provide some of the explanation behind the country
comparisons.

AIIALOGUE MOBILE
Ndional Peak Rate Call charges (UK € PPP)

Cost (UK€ PPP)

o . 2  0 3  0 4
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i  Au i ra l ia

7
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@rmany

USA

E car ctrrq. g rrnlc -P.* Irtr

Figure 30 Simple Rate Comparison of Peak Rate Call Charges
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166 Figure 30 shows that Sweden has the lowest cost tbr peak rate business calis, fbliorved
by the UK. Australia. France. Germany and the USA. This explains whv the UK
pertbrms better in the basket ranking for high usage. r.vhere calls make up a higher
percentage of the total cost.

Simple rate comparison - fixed charges

167 Figure 31 describes the relative t-rxed costs of Anaiogue Mobiie services in each
country. "Fixed costs" are defrned as the annual line rental plus 20% of the initiai
connection charge. to spread the initial charges over tlve vears.

AI{ALOGUE MOBILE
Fixd cfagcs (UK e PPP)

CON (UK€ PPP)

Sweden

Auslral ia

> Germanv

I
6 usA

UK

Franco

Figure 3l Simple Rate Comparison of Fixed Charges - Analogue Mobile

168 The UK ranking on fixed charges is fifth. following Sweden, Australia. Germany,
USA. ahead only of France.

lmplications of the Pricing Ranking

169 The key implications of the Analogue Mobiie ranking for UK businesses are as
follows:

. Overall, in the UK, businesses pay more for Analogue Mobile servtces rn
comparison with businesses based in Sweden, Germany and Australia. but less
than the USA and France.

. Using the base comparison, UK large businesses pay approximately 4l% more
for Analogue Mobile services than businesses in Sweden, 6% more than
businesses in Australia. and 2Yo more than businesses in Germanv.

. Using the base comparison. UK medium businesses pay approximately 45%
more for Analoeue Mobile services than businesses in Sweden. 12% more
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than businesses in Austraiia. and 7Yo more than businesses in Germany.

Using the base comparison. UK small businesses pay approximately 5l%
more for Analogue Mobile services than businesses in Sweden. 20Yo more
than businesses in Australia. and 15% more than businesses in Germanv.

UK businesses pay more in fixed charges for Analogue Mobile services than
all study countries except France.

170 The UK has the highest connection charge for anaiogue mobile services. At f50 (PPP)
it is around rwice the price charged in all other countries. In many cases, however. the
connection charge is waived as an incentive to new potential users. Similarly,
operators often subsidise the initial purchase price of a handset.

COMPARISON OF SERVICE AVAILABILITY AND SCOPE

171 The data collection and analysis comparing availability of services was focused on the
following individual factors :

: i,Hilj:,i:'Jj lj;:ITJJ,:; 31,#,X nr: ii: :il 
';:,h,o 

u g r, re s e,, ers ;
. Lead time to connect to the network:
. Take up of service as a percentage of population.

172 The resulting data is shown in Table 12 below.

Countrv UK France Germany Srveden Australia USA

Business Population Coverage
(% businesses)

8 7 - 9 8 N/A N/A NiA 8 7 - 9 0 1 0 0  r r

Network operator selling direct
or through resellers?

Resellers Direct and
Resellers

Direct and
Resellers

Direct and
Resellcrs

Direct and
Resellers

Direct and
Resellers

Lead time to connect to network
(days)

Dependent
on Reseller

Dependent
on Reseller

N/A N/A

KEY
N/A: Information not available

f t = Data based on Nynex service area (AT&T McCaw as service provider)
where multiple operators have differcnt figures the range is provided

Table l2 Comparison of Analogue Mobile availabil iry

173 Since the majority of customers are served via resellers in most countries, it is not
possible to provide a definitive comparison.

Untii recentiy, UK regulation did not allow operators to sell directly to businesses.
Whilst this is no longer the case. the operators continue to sell only via service
providers.
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L i "t The take up of service is shown in Figure 32 beiow.

175

Figure 32 Comparison of Mobile connections per 100 population

The above graph is not specific to businesses and includes analogue and digital
mobiles. It does indicate. however, that where the basket prices are lowest (Sweden.),
there is the highest take up of service, and that where the basket prices are highest
(France), there is the lowest take up. Further reasons for the high levels of take up in
Sweden include the length of time the service has been available (and hence the
opportunity to build up the user base) and the possibilify of its use as an aiternative to
fixed services in rural areas. In contrast. take up in France may have been siowed by
the availability of alternative technologies such as teiepoint. Numbers of mobile
subscribers are continuing to grow in all countries.

In the USA, many of the mobile networks are regionai. and if roaming agreements are
not implemented with neighbouring networks. the coverase available will be very
small. In addition, the roaming agreements involve additionai cost to the user and an
additionai inconvenience. Where roaming agreements are used- the user may incur
multiple subscriptions. hence inflating the USA's position in Figure 32.

In addition to the standard telephony features of analogue mobile. there is also a set of
supplementary services providing additional facilities. In a similar way to PSTN, the
services are largely based on the capability of the exchanges used to connect users to
the network. Table 13 describes the service features provided in the study countries.

176

177

MOBILE CONNECTIONS PER 1OO POPULATION
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Country UK Australia Germany USA Srveden France

Call Waiting Y Y N Y N N

Call Forwarding Y Y Y Y Y Y

Calline Line Identifi cation N N N N N N

Call Baning Y Y Y Y Y Y

Conferencs Calline Y Y Y Y N N

Voicemail Facility Y Y Y Y Y Y

Fa.x Support Y Y Y N N N

Data Support Y Y Y N N N

Total Available 7 7 6 5  * * I
J J

KEY
*t = Data based on Nynex service area

Table l3 Summarv of Analoeue Mobile Facilities

178 Overall the UK and Australia have the widest set of service facilities on the analosue
mobile network, followed by Germany, USA, Sweden and France.

COMPARISON OF QUALITY OF SERVICE OFFERING

179 Information was sought on a number of quaiity factors inciuding:

o The frequency of call failure;
. The call set up time;
o The percentage of calls considered to be of acceptable quality.

180 One of the UK operators provided the requested information. All of the other
operators either did not have the information. or were unwilling to release it.

CONCLUSIONS

181 This section briefly discusses the conclusions from the previous data and the overall
"Best in Class" positioning.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN , l+

SCOPE UIVAUSTRALIA = l

I82 Sweden is ranked number one for all price basket comparisons with the smndard user
requirement. The UK is, in most cases, fourth, following Sweden. Germany,
Australia, and followed bv USA and France.

183 This ranking is largely consistent with OECD ranking of January 1994 (published
1995) with the exception of the UK and Germany, whose positions were reversed in
that study. This is a result of using different user requirements.

1 84 The UK ranks highest in the scope of service offering, equai with Australia.
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POSSIBLE REASONS FOR THE RAI{KING

Sweden has had an established mobile infrastructure tbr longer than any of the other
study countries. This. aiong with a competitive market (trvo analogue networks) and a
low cost PSTN service which minimises the cost of caiis to tixed users. has led to a
high take up of service and. theretbre. allows the mobile netrvork also to be provided
at lowest cost.

Swedish operators use a different technicai specification fbr their radio inter ce,
using the NMT 450 standard as opposed to the UK TACS system and the USA AMPS
specification. In addition, the most widelv used mobiie switch is manufacrured by
Ericsson, a Swedish company.

186
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7. DIGITAL VIOBILE

lntroduction

Digital Mobile services have been introduced to stud-v* countries over the past three

years. With the exception of the USA. ali of the netrvorks are based on the GSM

standard which, in addition to providing more uniform speech quality, has the abiliqv,

by design, to allow users seamiess operarion across nefworks where required. Users

who are registered on a GSM netlvork in one country, but travei to a second country

with GSM service. are automatically able to make and receive cails (assuming that

there is an interconnection agreement between the fwo networks).

A Variations on the national GSIVI networks are also being buiit in the UK. called

Personai Communication Nerworks (PCNs), which use GSIvI technology in a different

radio frequency band. These networks have oniy recently reached nationwide

coverage and do not provide the international roaming facilities. They have not,

therefore, been considered in this study.

The higher quaiity of Digital Mobile also allows mobile data applications to be

supported at speeds of up to 9600 bps. The international roaming and data facilities

are rhe reasons why Digital Mobile technology is becoming increasingly popular with

business users.

A comparison of the Digital Mobile services in the UK with the other study countries

is given below in terms of price comparison. service avaiiabiliqv. scope of service and

quaiity of service.

PRICE COMPARISON

Digital Mobile basket comparison

Figure 33 shows the overall ranking of the different countries in the study for iarge

business users. All call charges are based on peak rate business tariffs.

188

187

189

190

191
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Figure 33 Basket Comparison of Large Business Digital Mobile Charges by Counury

The graph shows that, for large businesses, the {lK ranks third behind Sweden and

Australia and followed by France, Germany and the USA.
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Figure 34 Basket Comparison of Medium Business Digital Mobile Charges by Counrry
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Figure 35 Basket Companson of Small Business Digital Mobile Charges by Country

Figures 34 and 35 show the overail ranking for medium and small businesses users.
The graphs indicate that for the base user requirement the ranking remains Sweden,
Australia, UK, France, Germany, USA for medium businesses. whilst France moves
ahead of the UK for small business users.

The impact of volume discounts

Similar to analogue. all Digital Mobile prices are compared based on operators full
list price for Business usage. In some countries (USA. UK. Australia) it is again
possible for businesses to negotiate a small discount with a service provider on call
charges, over and above discounts which are avaiiable to very high usage users. In
addition. other incentives may be given to new business customers e.g. free
connection. For this study, the comparisons are based on published prices using
business rate, peak time charges. These are considered fully representative for country
ranking.

Varying the user requirement

The User Requirement was varied in each of the business categories to reflect the
differing profile of businesses' Digital Mobile usage. This variation was carried out by
increasing and decreasing the call volumes by 100% and 50o/o respectiveiy to measure
the sensitivity of the country rankings to high or low usage.
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Changing the overall call volumes
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Figure 36 Impact of Changing overall call volumes on Large Users
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Figure 37 Impact of Changing overall call volumes on Medium Users

3674.0188 Page 6l REV B



DIGITAL MOBILE
Srnall Busrness

E
I

(.J

q)
U

-Y
(t

3000

a Rnn

1<nn

1000

500

0

Franco UK
Comtry

Otscount sapplred
\,alu6 - HiEh Usagc User Low Wlue - Low Usage User

I II II
I

U)kinFpl

r97

198

196

Figure 38 lmpact of Changing overall call volumes on Small Users

Figures 36 to 38 indicate the range of costs from the high user to the low user. The
graphs show that. for high usage, the ranking is Sweden. Australia. UK. France,
Germany, USA for large, medium and small businesses.

For low usage, the UK moves to fourth position for large and medium and small
businesses, fifth for samll businesses.

Table 14 below shows the overail rankine of countries for the different users
requirements:

Business Type Sensitiviw Sweden Australia UK France USA Germanv

Large
Base

Comparison

) I ) 6

Medium I ) J 4 5 6

Small 1 J â 6

Large
Low User

Comparison

2 4 a
J ) 6

Medium 2 4 1
J ) 6

Small I
', ) t

J
,|+ 6

Laree
High User

Comparison

2 1 4 6 )

Medium ) J
a 6 5

Small I 2 3 I+ 6 5

KEY
I = Lowest price of the basket 6 : Highest price of the basket

Table l4 Ranking of Countries by User Requtrement
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Summary of basket comparisons

199 A number of variations have been appiied to the basket figures to reflect the
potentially different usage patterns. In all cases, Sweden offers the most competitive
prices in PPP terms.

Simple rate comparison - peak rate business call charges

200 The underlying data behind the basket comparisons are the fixed and variable charges.
This breakdown will be used to provide some of the explanation behind the country
comparisons.

DIGITAL MOBILE
Naliond Peak Ree Call cfwges (UK e PPP)

Cost (UK€ PPP)

0.2 0.3 0 4

Sweden

UK

> Augralia

/
d Franco

Germany

USA

O carctrrpgrrrr.rr..Pc.ltitr

Figure 39 Simple Rate Comparison of Peak Rate Call Charges

20L Figure 39 shows that Sweden is the lowest cost for peak rate business calls. followed
by the UK, Australia France, Germany and the USA. This ranking is the same as for
analogue mobile, although there is a greater price difference between France and
Germanv.

Simple rate comparison - fixed charges

202 Figure 40 describes the relative fixed costs of Digital Mobile services in each country.
"Fixed costs" are defined as the annual line rental plus 20% of the initial connection
charge, to spread the initial charges over five years.
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Figure 40 Simple Rate Comparison of Fixed Charges - Digital Mobile

203 The UK ranking on fixed charges is sixth, following Sweden. Austraiia. France, USA.
and Germany.

Implications of the Pricing Ranking

204 The key implications of the Digital Mobile ranking for UK businesses are as follows:

o Overall, in the IlK, businesses pay more for Digital Mobile services in
comparison with businesses based in Sweden and Australia, whilst paying less
than businesses in France, Germany and the USA.

r Using the base comparison. UK large businesses pay approximateiy 48% more
for Digital Mobile services than businesses in Sweden and 8oZ more than
businesses in Australia.

Using the base comparison, UK medium businesses
more for Digital Mobile services than businesses in
than businesses in Australia.

Using the base comparison, UK small businesses
more for Digital Mobile services than businesses in
than businesses in Australia.

pay approximately 53%
Sweden and L5% more

pay approximately 60%
Sweden and 21oZ more

UK businesses pay more in fixed charges for digital mobile services than ail
study countries except France.

205 The UK again has the highest connection charge for digital mobile services. At f50
(PPP), it is around twice the price in all other countries. In many cases, however, the
connection charge is waived as an incentive to new potential users. Again. operators
often subsidise the initial purchase price of a handset.
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COMPARTSON OF SERVICE AVAILABTLITY AND SCOPE

106 The data collection and analysis comparing availability of sen'ices was tbcused on the
fbllowine individual factors:

. Business popuiation coverage for digital mobile service:

. Whether the nenvork operator sells direct to businesses or through resellers:
Lead time to connect to the network.

207 The resultine data is shown in Table 15 below.

Country UK France Germany Sweden Australia USA

B usiness Population Coverage
(7o businesses)

8 7 - 9 8 85 95 5 0 - 9 4 8 6 - 9 0 75 * *

Network operator setling direct
or through resellers

Resellers Direct and
Resellers

Direct and
Resellers

Direct and
Resellers

Direct and
Resellers

Direct and
Resellers

Lead time to connect to nctwork
(days)

Dependent
on Reseller

I Dependent
on Reseller

< l I N/A

KEY
N/A : Information not available

*f = Dota based on Nynex service area(hT&T: McCaw as service provider)
where multiple opcrators have different figures the range is provided

Table l5 Comparison of Dieital Mobile availability

208 Since the majority of customers are served via resellers in most countries, it is not
possible to provide a definitive ranking.

The UK did not, until recently, allow operators to sell directly to businesses. Whilst
this is no longer the case, &d newer providers do sell direct. the major operators
continue to sell only via service providers.

209 In addition to the standard telephony features of digital mobile, there is also a set of
supplementary services providing additional functionaliqv. In a similar way to
Analogue Mobile, the services are largely based on the capabiiity of the exchanges
used to connect users to the network. Table 16 below describes the service features
provided in the study countries.
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Country Cermany Austral ia UK Srveden USA France

Cail Waidne Y Y Y N
Call Forwardine Y Y I' Y

Calling Line ldentifi carion Y Y N Y N N

Call Barring Y Y Y Y Y Y
Cont'erence Calline Y Y Y N Y N
Voicemail Faciliw Y Y Y Y Y Y

Fax Support Y Y Y Y Y N

Data Support Y Y Y Y Y N

GSM Support Y Y Y Y N Y
Total Avaiiable 9 9 8 8 7 * r .t

KEY
rr = D&t4 based on Nynex service area

Table l6 Summary of Digital Mobile Facilities

210 Overall, Germany and Australia have the widest set of service facilities on the dieital
mobile network, followed by the {lK, Sweden, USA and France.

All of the operators have a wider range of facilities on the digital mobiie nefworks
than the analogue mobile networks.

COMPARISON OF QUALITY OF SERWCE OFFERING

2r1 Information was sought on the following qualitv factors:

. The frequency of call failure;

. The call set up time:
The percentage of calls considered to be of acceptable quaiity.

212 Resuits were similar to the analogue mobile data. i.e. one of the UK operators
provided the requested information. All of the other operators either did not have the
information, or were unwilling to release it.

CONCLUSIONS

213 This section briefly discusses the conclusions from the previous data and the overall
"Best in Class" positioring.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN 3
SCOPE CERMANY / AUSTRALIA JOINT 3

214 Sweden is ranked number one for all price basket comparisons with the standard user
requirement. The UK is, in most cases, third, following Sweden, and Ausualia, and
followed by France. USA and Germany.
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The UK rarks third in the scope of service offering. tollowing Germany and Australia
and followed bv Sweden. USA and France.

POSSIBLE REASONS FOR THE RANKTNG

Sweden's digital operators face strong competition asainst the existing analogue
services which are aiready established and have iow prices.

In addition. there is a very competitive market (three GSM networks) and a low cost
PSTN service which minimises the cost of calls to fixed users. This has led to a high
take up of service and allows the mobile nefwork also to be provided at lowest cost.
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8. PRIVATE CIRCUITS

Introduction

Private circuits are used by businesses having signiticant requirements for
telecommunications services between fixed locations. Traditionally. private circuits
have been used as an alternative to using dial up, usage based services such as PSTN
and ISDN, as they allow businesses to operate with a knorvn. f-rxed cost. Increasingly,
however, private circuits are used by businesses to support access to data networks,
which cannot be achieved effectively over dial up services. At the same time, some
businesses are looking at services such as virfual private nenvorks and frame reiay as
alternatives to using dedicated private circuits for traditionai applications.

A comparison of the Private Circuit services in the UK with the other srudy countries
is given beiow in terms of price comparison. service availability, scope of service and
quality of service.

PRICE COMPARISON

220 Using the methodology outlined in Section 3, this comparison is based on the
dominant service providers in the chosen countries. In the USA. the local operator
wiil only provide the total private circuit where it is relatively short distance. For
longer circuits (over 50km), the local operator will t"vpicaliy interconnect with a long
distance operator to fulfiI the total circuit. For this reason. the USA costs are the
inclusive cost of a local and a long distance operator. In all other countries, the
operators considered were licensed to provide an end-to-end national service.

221 The user requirement for private circuits is based on 64Kbps and 2Mbps digitai
circuits. The only exception is the USA. 

"vhere 
64Kbps and 2Mbps circuits are not

provided and the closest equivalent standard line speeds are used (56Kbps and
1.5Mbps).

Private Circuit basket comparison

222 Figure 41 shows the overall ranking of the different countries in the study for large
business users.
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Figure 41 Basket Comparison of Large Business Private Circuit Charges by Counry

223 The graph shows that for large businesses the UK ranks third, behind Sweden and the
USA, followed by France and Australia.
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Figure 42 Basket Comparison of Medium Business Private Circuit Charges by Counr.v
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224 Figures 42 artd 43 show the overall ranking for medium and small business users. The
graphs indicate that Australia moves ahead of France. still behind Sweden. USA and
UK in both cases.

The impact of volume discounts

225 All Private Circuit prices are compared based on full list price. In some countries
(USA, UK), some discount may occur for large businesses. In the UK, the discounr is
provided for a long term commitment (e.g. five years), whereas in the USA it is based
on total spend. In the UK, the maximum discount is I5%. Overall. however, the
discounts are considered unlikely to affect the overall country rankinss.

Varying the user requirement

226 The User Requirement was varied in each of the business categories to reflect the
differing profile of businesses private circuit usage. This variation was carried out in
the following way:

. Increase of the number of low speed (64Kbps) private circuits used by small,
medium and large businesses by 100% to measure the sensitiviry of the
country rankings to a user requirement based on low speed circuits. Also, for
this comparison, the number of high speed (2Mbps) circuits was reduced by
50%.

Increase of the number of high speed private circuits used by small. medium
and large businesses by IAA% to measure the sensitivity of the country
rankings to a user requirement based on high speed circuits. Also. tbr this
comparison. the number of low speed circuits was reduced by 50%.
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Figure 43 Basket Comparison of Small Business Private Circuit Charges by Counury
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The graph showins the resuiting range of costs is shown in Figure 44.

Variation of the mix of low speed/high speed circuits:
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Figure 44 Impact of Changing mix of low speed/high speed circuits on Large Users

227 Figure 44 indicates the range of costs from the high speed user to the low speed user.
for large businesses. The graph shows that the ranking remains as the base
comparison.
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Figure 45 Impact of Changing mix of low speed/high speed circuits on Medium Users
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228 Figures 45 and 46 indicate the range of costs from the high speed user to the low
speed user, for medium and small businesses. The graph shows that the ranking
remains as the base comparison, Australia moving ahead of France to rank founh in
both cases.

229 Table 17 below shows the overall rankine of countries for the different users'
requirements:

Business Type Sensitivity Sweden USA UK France Australia

Large
Base

Comparison

I 2 4

Medium I 2 5 5 4

Smatl I 2 5 A
+

Large
Low Speed

User
Comparison

I 2 J
A+

Medium t 2 5 ,1

Small I ) ) t l

Large
High Speed

User
Comparison

I 2 1 A..t )

Medium I 2 1 4

Small I 2 4

KEY
I = Lowest price of the basket 5 : Highest price of the basket

Table l7 Ranking of Countries by User Requirement

Summary of basket comparisons

23 0 A number of variations have been appiied to the basket figures to reflect the
potentially different usage patterns. In all cases. Sweden offers the most competitive
prices in PPP terms.

PRIVATE CIRCUITS
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Figure 46 Impact of Changing mix of low speed/high speed circuits on Small Users
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Simple rate comparison

131 The underlying data behind the basket comparisons are the reiative costs of low speed
and high speed circuits. This breakdown wili be used to provide some of the
expianation behind the country comparisons. The annual circuit costs are caiculated to
be the ongoing rental charge pius 20% of the initial connection charge.

Simple Rate Comparison - 64Kbps Circuits

PRIVATE CIRCUITS
ArYr.Jd Costs f or 64Kb Circuts

Cal ((,( t PPPI

/rO0O 50q) 8000

lN;ffi'l E 64Kbps Arrrd Cost - *m [ 6,lKbps Arud Cost - 50km t- 54KbDs Arrud Cost - 2o0km

Figure 47 Simple Rate Comparison of 64Kbps circuits

232 Figure 47 shows that for 64Kbps circuits the ranking is Sweden. USA, UK' Austraiia.
France for all calculated circuit lensths.
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Simple rate comparison - 2Mbps charges

PRIVATE CIRCUITS
ArYUd Costs tor 2Mb Circuts
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Figure 48 Simple Rate Comparison of 2Mbps circuie

233 Figure 48 shows that the ranking remains Sweden, USA, UK, Australia. France for all
calculated circuit costs except 5km circuits, where France moves ahead of Australia
into fourth position.

Implications of the Price Ranking

234 The key implications of the Private Circuit ranking for UK businesses are as follows:

Overall. in the UK. businesses pay more for Private Circuits than businesses
based in Sweden and the USA. whilst paying less than businesses in France
and Australia.

Using the base comparison. UK large businesses pay approximately 231%
more for Private Circuits than businesses in Sweden. and 45Yo more than
businesses in the USA.

Using the base comparison, UK medium businesses pay approximately 224%
more for Private Circuits than businesses in Sweden. and 47o/o more than
businesses in the USA.

Using the base comparison. UK small businesses pay approximately 200%
more for Private Circuits than businesses in Sweden. and 30% more than
businesses in the USA.

COMPARISON OF SERVICE AVAILABILITY AND SCOPE

235 The data collection and analysis, comparing availability of services, was focused on
the followins individual factors:

367A018B Page 7 5 REV B



(Z)Yi*FP]
. Geographic availability of circuits:
. Lead times for installation of new services.

The resultine data is shown in Table l8 below.

Country UK France Sweden Australia USA *'

Availabil iw - 64Kbps (%) 100 1 0 0 N/A 1 0 0 1 0 0

Availabilir,v - 2Mbps (%) 100 1 0 0 N/A 1 0 0 9 8

Lead Time - 64Kbps (Days) l 0 N/A N/A 20 t5-20

Lead Time - 2Mbps (Days) I 0-30 N/A N/A 20 l5-20

KEY
N/A = lnformation not available

+* : Dat4 based on Nynex service area (AT&T Interstate Circuits)

Table l8 Comparison of Private Circuit availabiliry

236 Private circuits are not a service associated with "features" since they tend to be used
as a part component in an overall network design. The one piece of information
sought was the ma<imum bandwidth private circuit available. The resuits are shown
in Table 19.

Counnry UK France Sweden Ausuzlia USA

Ma:< imum bandwidth Private
Circuit Provided (Mbps)

140 34 34 N/A 45

KEY
N/A = lnformation not available

t* = Dat& based on Nynex service area (AT&T Interstate Circuits)

Table l9 Comparison of Private Circuit availabiliry

237 Of the countries providing information. the UK has the highest speed private circuit
offering.

238 Insufficient information is avaiiable to produce a definitive ranking. However, UK
businesses are well served in Private Circuit services in comparison with all other
study countries.

COMPARTSON OF QUALITY OF SERVICE OFFERTNG

239 Information was sought on the tbllowing quality factors:

o Mean time between failures:
. Mean time to repair;

Guaranteed overall availabiiitv.
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Countrv UK I France Srveden Ausral ia I  USA **

Mean time Between Failure (yean) 2 N/A N/A N/A | 3.2

Mean Time to Repair (days) N/A N/A N/A 0.5

Guaranteed overall Availabiliry 06) N/A N/A NiA N/A N/A

KEY
N/A = Intbrmarion not available

'r = Data based on Nynex service area (AT&T lnterstate Circuits)

Table 20 Comparison of Private Circuit Qualiry of Service

240 None of the operators were wiiling to provide information regarding guaranteed
availability. The UK (major operator) estimates 90o/o faults cleared within target time
of5 hours.

CONCLUSIONS

241 This section briefly discusses the conclusions from the previous data and the overall
"Best in Class" positioning.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN 't

242 Sweden is ranked number one for all price basket comparisons. The UK is always
third. following Srveden and the USA. whilst always ahead of France and Australia.

POSSIBLE REASONS FOR THE RANKING

243 Sweden has a low cost nefwork infrastructure, which is reflected in Sweden's number
one ranking for all previous services.

244 Sweden does have some competition in the provision of private circuits. although this
is really only available to larger businesses.
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9. CALLII{G CARDS

Introduction

245 Calling Cards are used as a tbrm of "credit card". as a method of pavment tbr
telephone calls. They are typically used by reguiar business travellers r,vho wish to
make calls whilst travelling but have those calls charged to a company account. The
service characteristics are, theretbre, identical to the in-country PSTN service with the
exception of payment and billing services.

246 A comparison of the Calling Card services in the UK with the other study counries is
given below in terms of price comparison. scope of service and quality of service.

PRICE COMPARISON

247 Figure 49 shows the overall ranking of the different countries in the study for large
business users, based in UK f PPP.

Figure 49 Basket Comparison of Large Business Calling Card Charges by Counrry

218 The graph indicates the following:

Based on undiscounted prices, the UK ranks second behind Sweden, followed
by France, USA and Australia. The ranking is the same as the undiscounted
PSTN ranking.
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Figure 50 Basket Comparison of Medium Business Calling Card Charges by Counrry
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Figure 5l Basket Comparison of Small Business Call ing Card Charges by Counury

Figures 50 and 51 show the overail ranking for medium and small business users. This
indicates that the rankins remains Sweden. UK. France. USA and Austraiia.

The impact of volume discounts

250 The above comparisons are based on list tariffs. Since the user requirement voiumes

for Calling Cards are very iow, they do not qualify for significant discounts. However.
it is possible that the requirements would be combined with the businesses' PSTN
spend and qualifu for an overall discount. In this case. the discounts would be similar
to those described in Table 5; the rar:king would also change, the USA moving up to
second position. ahead of the UK, and Australia moving up to fourth position. ahead
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of France. For the purposes of the studv, overail comparisons are based on non
discounted prices to reflect the individual service comparison.

Varaing the user requirement

251 The User Requirement was varied in each of the business cateeories to reflect the
differing protile of businesses' Calling Card usage. This variation was carried out by
increasing and decreasing the call volumes used by smail. medium and large
businesses by 100% and 50% respectively to measure the sensitivity of the country
rankings to usage voiume.

Changing the overall call volumes

Figure 52 Impact of Changing overall call volumes on Large Users

252 Figure 52 indicates the range of costs from the high user to the low user. The graph
shows that for large users, for both high and low usage the ranking remains Sweden.
UK, France, USA, Australia.
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Figure 53 Impact of Changing overall call volumes on Medium Users
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Figure 54 Impact of Changing overall call volumes on Small Users

253 Repeating the analysis of high and low usage for medium and small businesses shows
that, again. the ranking remains Sweden, UK, France, USA, Australia in both cases.
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Summar_'v Of Ranking

254 Table 21 beiow shows the overall rankine of countries for different user reouiremenrs:

Business Type Sensitivitv Sweden UK Francc USA Australia

Large
Base

Comparison

I 2 J
I+ 5

Medium I
+ 5

Small 2 1 I
a )

Large
Low User

Comparison

-
J

,l
t )

Medium I ) 1 )

Small I ) J
. l 5

Large
High User

Comparison

I 2 4 l

Medium I
,)

4 )

Small I 2 J 4 )

KEY
I = Lowest price of the basket 5 = Highest price of the basket

Table 2l Ranking of Countries by User Requirement

Summary of basket comparisons

255 Variations have been applied to the basket figures to reflect the potentially different
usage patterns. In all cases, Sweden and the UK offer the most competitive prices
based on standard list prices. However, if the calls were added to PSTN volumes as
part of a total business purchase, the discounts achieved would move the USA to
second and Australia to fourth.

Simple rate comparison - local and national call charges

256 The underlying data behind the basket comparisons are the fixed and variable charges.
These comprise the annual cost of the card and the local pius national call charges.
This breakdown is used to provide some of the expianations behind the counrry
comparisons.

Again. locai call charges are difficult to present in a comparable tbrm. However, thev
represent a reiatively small component of the basket of calls.

367A0188 Page 83 REV B



(fIY{*FP,{

Cal l ing Cards
Locd vs National Call Cost

n

Y
-l

=

a
6

z

n  1 (

0 2 5

0.2

n r (

0 0 5

Aust ra l ra  X

usA x
Francer[^

Sweden X

0

lN" o' l

0.04 0.06 0.08

Loca/ CallCost (UKE PPP)

257

Figure 55 Simple Rate Comparison of Local and National Call Charges

Figure 55 shows that Sweden is lowest cost for nationai calls, whilst the USA is
lowest cost for local calls. Australia is most expensive for national calls whilst
Sweden is the most expensive for local calls. Whilst the IIK has the second highest
local call costs. it has the third lowest national call costs.

Simple rate comparison - fixed charges

258 Of the study countries, fixed costs for Calling Cards are only charged in France. UK,
Sweden. USA and Australia supply cards for no initial or annual charge; charges are
made only for calls.

Implications of Pricing Ranking

259 The key impiications of the price ranking based in UK f PPP for IIK businesses are:

. Overail, UK businesses pay
countries except Sweden.

less for Callins Card services than all studv

Using the base comparison, UK businesses (smail, medium and large) pay
approximately 53Yo more for Calling Card services than businesses in Sweden,
whilst paying Llo/o less than businesses in France. 30% less than businesses in
the USA and 45o/o less than businesses in Australia.

COMPARISON OF SERVICE AVAILABILITY AND SCOPE

260 The scope of service offering for Calling Cards is largeiy based on the simplicity of
making calls. Table 22 describes the service features provided in the study countries
and the geographic coverage offered.
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Faciliry USA UK Ausrralia France Sweden

Direct Dial Y Y Y N/A Y

Abbreviated Dialline Y Y Y N/A N

Geographic Coverage
(%o Business Users)

1 0 0 99 r00 N/A N/A

KEY
Y - Facility Available N - Faciliry not Available N/A - lnformation not Available

Table 22 Summarv of Call ine Card Facil it ies

The table shows a full set of facilities which mav not be available to all users.

COMPARISON OF QUALITY OF SERVICE OFFERING

261 Information was sought on a number of quality factors inciuding:

. Guaranteed overall availability;

. Frequency of connection failure:

: i:::::x'J"::HxJ:ec'lion;
Availabilifv of Information

262 The dominant UK operator was able and willing to supply some of the information.
Operators in all other countries were unable or unwilling to do so.

CONCLUSIONS

263 This section briefly discusses the conclusions trom the previous data and the overall
"Best in Class" positioning.

FACTOR BEST IN CLASS POSITION OF UK

PRICE SWEDEN 2

264 Srveden is ranked number one for all price basket comparisons, followed by the UK,
France. USA and Australia.

POSSIBLE REASONS FOR THE RANKING

265 Calling Card prices are linked to PSTN pricing; it is, therefore, not surprising that the

rankings are the same as the undiscounted PSTT.I figures. As explained earlier, should

the Calling Card volumes be incorporated in a wider procurement of PSTN services.

the resulting rankings are likely to be similar to the discounted PSTN rankings, i.e.

Sweden, USA, UK, Australia France.

3674.0188 Page 85 REV B



10. FREEPHONE SERVICES Paragraphs

Introduction 266 - 267
Price Comparison 268 - 281
Comparison Of Service Availability And Scope 282
Comparison Of Quality Of Service Offering 283 - 284
Conclusions 285 - 286
Possible Reasons For The Rankins 287

(Etr"rasor

3 67A0 I 88 Paqe 86 REV B



{Zr*{nFR,R
IO. FREEPHONE SERVICES

Introduction

266 Freephone numbers are used to encourage users to call businesses. The cail wiii be
free to the user. charged in full to the business. These cails typicaiiy used by telesaies
companies or customer service departments. The service characteristics are therefore
simiiar to the in-country PSTN service with the exception of payment and billing
services.

267 It was also the intention of this section to compare Local Call and Premium Call
services. This was not possible. however. since Local Call services are not generaily
available in the study countries. and Premium Call services were not consistent. i.e.
not directly comparable.

PRICE COMPARISON

268 Figtue 56 shows the overail ranking of the different countries in the study for large
business users. based in UK f PPP.
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Figure 56 Basket Comparison of Large Business Freephone Charges by Country

269 The graph indicates that, for large businesses, the UK ranks third, behind the USA and
Sweden, followed by Australia and France.
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Figure i8 Basket Comparison of Small Business Freephone Charges by Country

Figures 57 and 58 show the overall ranking for medium and smail business users. This
indicates that the ranking remains USA, Sweden. UK, Austraiia, France.

The impact of volume discounts

The above comparisons are based on list tariffs. However, it is likely that the
requirements would be combined rvith the businesses PSTN spend and quaiify for an
overail discount. In this case. the discounts would be similar to those described in
Table 1. The ranking however is uniikely to change.

FREEPHONE SERVICES
M edium Eusrnets

Figure 57 Basket Comparison of Medium Business Freephone Charges by Counury
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Varying the user requirement

272 The User Requirement was varied in each of the business categories to reflect the
differing protile of businesses' Freephone usage. This variation was carried out by
increasing and decreasing the call volumes used by small, medium and large
businesses by 100% and 50% respectively to measrue the sensitiviqv of the country
rankings to usage volume.

Changing the overall call volumes

Freephone Services
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Figure 59 Impact of Changing overall call volumes on Large Users

273 Figure 59 indicates the range of costs from the high user to the low user. The graph
shows that for large businesses. for low usage Sweden moves to fourth. and other
ranking remaining the same. For high usage, Sweden moves to first, followed by the
USA, UK, France and Australia.
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Figure 60 Impact of Changing overall call volumes on Medium Users
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Figure 6l lmpact of Changing overall call volumes on Small Users

274 Repeating the analysis of high and low usage for medium and smail businesses shows
that. for low usage users, the ranking remains USA, uK, Australia, Sweden. France,
whilst for high usage. the rarking remains Sweden, USA, UK, France. Austraiia.
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Summalv Of Ranking

275 Table 23 below shows the overaii ranking of countries tbr different user requirements:

Business Type Sensit iviw USA Srveden UK Australia France

Large
Base

Comparison

z + 5

ivledium z J )

Small 2 t I
a 5

Large
Low User

Comparison

4 l J )

Medium 4 2 J 5

Smail I 4 ? J

Large
High User

Comparison

2 J ) 4

Medium 2 f 1

Small ) 1 5 4

KEY
I = Lowest pricc of the basket 5 = Highest price of the basket

Table 23 Ranking of Countries by User Requirement

Summary of basket comparisons

27 6 Variations have been applied to the basket figures to reflect the potentially different
usage patterns. In all cases, the USA or Sweden offer the most competitive prices
based on standard list prices. Similar to Calling Cards. additional discounts may be
achieved if the Freephone services were purchased alongside other services.

Simple rate comparison - local and national call charges

277 The underlying data behind the basket comparisons are the fixed and variable charges.
This breakdown is used to provide some of the explanations behind the country
comparisons.
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Figure 62 Simple Rate Comparison of Freephone Call Charges

278 Figure 62 shows that Sweden'has the lowest cost for Freephone calls. followed by
France, USA, UK and Australia. This explains why Sweden and France perform
better in the high user comparisons.

Simple rate comparison - fixed charges

279 Figure 63 describes the relative fixed charges for Freephone services. "Fixed Costs"
are defined as the annual line rental plus 20% of the initial connection charge, to
spread the initial charge over five years.

reeDnone Serv|ce
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Figure 63 Simple Rate Comparison of Freephone Fixed Charges
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180 Figure 63 shows that the USA has the lowest fixed charges for Freephone services,

tbllowed by Austraiia. UK. Sweden and France. This expiains *hy the USA perform
best in the base and low user comparisons.

Implications of Pricing Ranking

281 The key implications of the price ranking, based in UK € PPP for UK businesses are:

Overall, UK businesses pay more for Freephone services than the USA and
Sweden. whilst paying less than businesses in Australia and France.

Using the base comparison, UK businesses (small. medium and large) pay
approximately 33% more for Freephone services than businesses in the USA
and 2% more than businesses in Sweden. whilst paying 24% less than
businesses in France and Australia.

COMPARISON OF SERVICE AVAILABILITY AI{D SCOPE

282 Table 24 below, describes the availability and scope of Freephone service features
provided in the study countries.

Factor USA UK Australia France Sweden

Number Portability
CBetween Operators)

N/A ** N N/A N/A N

Lead Time (days) NiA 4 I N/A N/A

Geographic Coverage
(% Business Users)

100 1 0 0 r00 1 0 0 NiA

KEY
Y- Facility Available N- Facility not Available N/A - lnformation not Available

** Within Nvnex service area only

Table 24 Summary of Freephone Facilities and Availability

COMPARTSON OF QUALITY OF SERVICE OF'FERING

283 Information was sought on the following quality factors:

. Call Set-up Time;

. Billins Accuracv.

Availabilitv of Information

284 None of the operators contacted were abie or wiiling to provide the requested
information specific to Freephone services.

CONCLUSIONS

285 The USA is ranked number one for all price basket comparisons with the base user
requirement, followed by Sweden. UK, Australia and France.
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286 There is insutficient comparable data to make an effective ranking on the non price

factors.

POSSIBLE REASONS FOR THE RANKTNG

287 The major components of cost for Freephone services are the line and cail costs.
routed via the PSTN. Freephone prices are linked to PSTN pricing; it is therefore not
surprising that the rankings are similar to the undiscounted PSTN figures, bur wirh the
USA ahead of Sweden. The USA performs reiativeiy better than it does for
undiscounted PSTN services. This is partly due to the limited ranse of the Nynex
service area and that, overall. the USA does not charge such a high premium as other
countries for Freephone services over PSTN services.
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Paragraphs

288 - 294
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11. VIRTUAL PRIVATE I\.IETWORKS

188 This review considered Virn:ai Private Network (VPN) services in the UK. France,
Sweden. USA. Austraiia and Japan. As a relatively new service. the seiection of these
countries was made in order to compare the UK with countries whose successfirl
economies could have been panly due to the use of very modern telecommunications
services.

289 VPN services are offered by operators primarily as an alternative to businesses
building private voice nefworks. Such networks would traditionally have been
provided through a combination of private circuits and PSTN services. Typically, a
business will buy a VPN service which routes all calis over a public switched
infrastructure. Such routing will. however, be transparent to the end user. such that the
service behaves as a private network.

290 The advantages claimed by suppliers for VPN services are that:

a public network can offer bandwidth to accommodate peaks in traffic, without
incurring the fixed cost of renting private circuits;

VPN services can be economically delivered to smail businesses or sites rffere

private circuits would not be economical.

291 All of the study countries now offer VPN services. These have typically been
introduced during the past 2-3 years. Given the complexiry of the tariffls and service
structures, operators were not able to suppiy information which could be used to
undenake a direct comparison of services. Only the major UK operator has a
comprehensive list of tariffs.

292 Information gained during study 2/35 indicated that VPN services are widely used by
large businesses in both the UK and USA, but with a higher take up in the USA. The
reasons identified for this were that VPNs are of lower cost in the USA and have been
available for longer. In addition, there is a wider choice of VPN service providers in
the USA who can nesotiate volume discounts with clients.

293 Some of the above differences were felt to reflect the immarurity of the VPN service
offerings in the UK. In comparison, VPN services in France, Sweden, Australia and
Japan are considered to be equally immature, having been introduced during the last
two years and having no detailed list prices.

294 The VPN service offering is expected to develop and mature rapidly in all countries.
There are likely to be more international services in addition to domestic services.

Benchmarkine Case Srudies 1995
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295 - 302
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12. HIGH SPEED DATA SERVICES

295 This review considered High Speed Data services in the UK. France. Sweden, USA.
Australia and Japan. As a reiatively new service. the selection of these countries was
made in order to compare the UK with countries lvhose successful economies could
have been partly due to the use of very modern telecommunications services

296 Information was collected from the operators in each of the study countries
concerning their offerings for Frame Relay, Switched Multimegabit Data Services
(SMDS) and Asynchronous Transfer Mode (ATM).

297 Frame Relay is a switched data networking service which is qvpically used by
businesses with multipie locations to interconnect Local Area Net'works (LANs) at
each site, and to provide access to central computing faciiities. In some cases,
businesses are moving to Frame Relay services to replace dedicated data networks
that have been used historically. Line speeds of up to 2Mbps per site are qvpically
supported on Frame Relay networks.

298 SMDS is a further alternative for providing high speed LAN interconnection.
normally at speeds from 2Mbps up ro l40Mbps.

299 ATM is an even higher speed service, operatins at speeds of between 155 Mbps and
2Gbps. The nature of ATM is such that it can potentially support time interactive
services like voice and video with a predictable levei of service.

300 All of the above services are relatively new. Frame Relay services were introduced in
the USA and the UK in the eariy 1990s. Whilst they have been very successfirl in the
USA. growth in usage has remained very low in the UK. ATM services are much
talked about as the "future of networking". However. it is likely to be towards the end
of the century before public service offerings are widely available.

301 None of the study countries was able to provide full tariffs for any of the services. The
only data available was that regarding Frame Relay services in the USA and Japan;
but the data available was oniy panial and not suitable for comparison. As the take up
of services increases over the next few years, such a comparison will become possible.

302 Study 213 concluded that High Speed Data services were only used by some of the
large participants in the study. Frame Relay is the most widely used service. but this is
often provided privately or by a third party service provider. Reports from the USA
indicate that Frame Relay take up amongst medium and large businesses is growing
rapidly. SMDS is used by one UK and one USA participant, and a number of
organisations in the USA and the UK were reported as being interested in using ATM.

Rapid growth of each of the High Speed Data services is expected during the next five
years.
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BACKGROUND

I Study I of the Oftei 1995 Benchmarking Project is focused on identiffing the "Best in
Class" countrv tbr the tbllowins services:

. Business Telephony:

. ISDN:

: rxl:[,:ffi]''
. Calling Cards
. Specially Tariffed Services (Freephone);

: Xlil'roeed Data.

2 Following the initial data review, the study focused on five countries (UK, USA,
France, Sweden and Australia) for all seryices, plus Japan (VPN and Frame Relay)
and Germany (ISDN and Mobile). The total information gathering, therefore, includes
data from 26 PTOA{CO operators across seven countries.

3 The Best in Class classification was made on each of four criteria; price, availabiliqv,
scope and qualiw. This Appendix describes the approaches taken to analyse previous
published studies and the approach adopted by this study.

APPROACHES TAKEN BY PREVIOUS STIIDIES

General

4 A number of related studies which have some relevance were reviewed. The four
described here are those undertaken by Oftel (previous study), OECD, Analysys and
the Bureau of Industry Economics in Australia. Each of these studies varied in scope
from each other and from this study. A summary of the previous studies is included
as Annex A to this Appendix.

Oftel (International Tariff Comparison)

5 Oftel first published an internationai comparison of telephone charges in 1987 in Oftel
Working Paper No. 2. International Comparisons of Telephone Chorges, by M E

McDowall. The methodology developed was subsequently reused every year from

1989 to 1993. The key characteristics of the Oftel Study were:

. Covered only PSTN services and only factors reiated to price:

. Basket comparison based on estimated cail usage patterns;

: g*;**$9fi5ffigp*-m*ffi:::
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: ::ffin','#Hffi'il';T:i'T[il]lli; paritv (ppp). the strensths and
weaknesses of which are discussed later.

6 This detailed methodolosy had a number of weaknesses:

Priced calls by geographic distance. therefore assruning a uniform sixe of locai
call area:

.,'*1''},..1'H;:,J"l?' :ll::1fr-ll;H:$ffiff:'.:l'"ffi'.pend initia,,y,
although this was later included:
Published data was based on BT oniy as the dominant operaror. Other
operators were included for internal comparison.

However, this appea$ to be the first study of its type and was inlluential as other
organisations looked to carry out definitive comparisons of PSTN cost. The
methodology was updated throughout the years of issue.

OECD

7 OECD publish a report titled Communications Outlook which describes and compares
services in 25 member countries. It was first produced in I 991 and the third issue has
recently been published, based on 1994 data. The OECD publication covers a wide
varieqv of issues in addition to price, including economic data" status of nenruork
competition. and some qualiqv of service data. The key characteristics of the tariff
comparison are:

. Based on Oftel's methodology;
o All OECD countries;

Wider comparison of seryices, includes separate studies of international calls,
mobile, leased line and X.25 tariffs;

:tfiffi#*d*#*T:T:*:f;1j1 p
method is used. This represents the relative price of making a call from one
country to another. The call pairs are weighted by the population size of the
terminating country to derive an index for each country.

. Did not include discounts to large users
o Comparison in US$ converted to PPP.

The issues of local call area. discount schemes and dominant operators described in
paragraph 6 still apply.

8 Quality of Service data includes:

. Waiting time for a new PSTN line connection:

. Outstandine connections by country:

APPENDIX A
Page 4 of 12
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. Call failure rates:
. Fault incidence and repair times:
. Availabiliw of itemised billins.

The information data on qualiry is somewhat sketchv and not avaiiable for all
countries. The data is only up to date to L992.

Little or no data was included on availabilityiscope of services.

OECD, recognising the significant effort required to keep the evaluation up to date,
recently contracted with Eurodata to produce the data on OECD's behalf, The latest
update was recently released, based on the Eurodata tariffs at July 1995. It
incorporates connection charges based on a five year write off period for ail services
covered. It still does not include discounts on standard tariffs.

Analysis

Analysys produce and sell independent research material. and in 1994 published a
document Cutting the Cost, The Falling Price of Telephony in Four European
Countries. This was a comparison of PSTN charges, taken over a series of years from
1983 to 1994. The cost comparison is again based on the onginal Oftel methodology.
Key characteristics of the Analysys study include:

. Changes to the call basket; assumes linear increase of call length as distance
increases, and increased weekend traffic;

. More complex modelling of local call areas:

. Four countries compuued. as Oftel study;

. Includes international calls based on UK, France. Germany, Italy, EC, Rest of
Europe, North America and Rest of the World;

. Additional business user baskets based on I to 100 lines and distribution of
national and international calls;

. Includes estimate of standard discounts available;

. Based on UK f, converted to PPP.

At the time of writing, Analysis released an update to the report based on 1995 data.

The results were provided in graphs based on total cost of telephone service. total cost

of calls and cost of international calls. Business comparisons are provided for 3 . 6, 12,

25,50 and 100 tine users. The total cost includes one year's line rental but no

connection charges. BT and Mercury costs are provided and identified separately. The

resuits indicate a consistent country ranking for all business comparisons.

Bureau of Industry Economics (Australia)

The Bureau of Industry Economics (BIE) took a wider, and in some cases simpler,

comparison of PSTN and other services. This data is now being considered by Austel

as a possible standard pertbrmance indicator. Previously, Austel incorporated a

APPENDIX A
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summary of the OECD data in its 1991 Competitive Safegnrds & Carrier

Performance publication. Characteristics of the BIE data are:

. Inclusion of simpie rate comparisons in addition to basket data:''':'" 
iif:lki*n*g charges:

. International call charges:

. Mobile fixed charges:

. r*0., U:"t'::1':f"ffi data:

. Includes PSTN, Mobile. Leased lines and PSDN;

. Prices in USS;

. Provided separately for each operator;
o No estimate of discounts;
. Based on 28 countries.

The simple rate comparisons give the ranking of individual parameters. Fixed cost

comparisons include the installation cost spread over ten years for fixed services anci

three years for mobile.

Summary

Each of the published methodologies is built, to some extent. on the Oftel

methodology, a complex comparison of PSTN costs based on a number of

assumptions regarding call profiles and durations. There is, however. little consistency

regarding:

. International calls;

. Consideration of initial corurection charges;

. Consideration of discounts available to major users;

. Services other than PSTN;

. Factors other than price.

It was difficult, therefore. to take too much by way of standard factors from these

previous studies. The methodology section considers the factors which are pertinent to

itris sruay and discusses an appropriate method to meet the objectives of the Study.

METHODOLOGY

General

The key difference of this study, in comparison with the above studies, is the breadth

of the i.op" in terms of both the range of services and the range of data requested- An

immediate consequence of both of these factors is that the data collection could not be

conducted purely from existing published information. Hence, primary data collection

was undertaken directly with the 26 Public Telecommunications Operators (PTOs)

and Mobile Telecommunications Operators (MCOs) across seven countries. In order

APPENDIX A
Page 6 of tZ

16

t7

367A,013c REV C



r8

to ensure that meaningftri and useful output is
analysis process was required. A rvorkplan wa.s
analysis within the Oftel project budger.

The "Best in Class" Assessment Model

The structure of the model is shown below.

provided. a simpie but effective
deveioped to provide effective
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Database of PTO/MCO Services

The database of services was developed through requesting data directly from
operators in each of the countries. The data collection process was undertaken using a
stmctured postal questionnaire which is attached as Appendix B of the main report.
The major operators were selected.and are listed in Appendix C of the main reporr.

Exemplar User Requirement

The exempiar user requirement provides the input to determine the overall cost
comparison. This reflects the usage levels of typical small. medium and large
businesses and is calculated based on the actual usage of Study 2 and 3 UK
businesses.

Typical profiles which represent an "exemplar user'r include:

. Large Business based on:

50 large offices

367A013C REV C
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200 smailer subsidiar-v otfices ( 10- 15 statO
Mix of national. international calls
Significant use of mobile
User of all services:

Medium Business based on:

l0 medium offices
Mainiy nationai calls
Significant user of analogue mobile
User of most services:

Smail business based on:

1/2 offices
Up to 50 stafftotal
User of PSTN and Mobile services onlv.

J

The user requirements input to the model are included as Arurex B.

Var-ving the User Requirement

A key input to the model is the user requirement, since it is this which determines the
ranking for each service. The approach to determining the base user requirement is
discussed above and is derived from data generated from the businesses involved in
the srudy. However it is important that variations to the user requirement are applied
to the results to ensure that reasons for specific differences are incorporated.

The user requirement could differ for a number of reasons:

o The different business sectors have different usage profiles for the services
considered e.g. different customer base, more telephone intensive businesses;

. The usage requirements may differ in individual countries due to business
needs or affordabiliw of the service:

o $ome services are substitutions for each other. e.g. ISDN vs Frame Relay.

Since it is not proposed to "add together" the costs of the different services,
substitution not a problem. The base user requirement is one which represents the
quantity of the service used by a r.vpical business. However, it is still important that
the different levels of usage are considered to determine the robustness of the resuit.
The following section describes the variations used and the rationale behind the
factors considered. Generally, sensitivity is based on a reduction by 50% or an
increase of 100% on the reievant parameter to represent a significant shift in the
calling pattern. The table below describes the different user requirements modelled.

APPENDIX A
Paee 8 of 12
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Al l  cal l  volumes reduced bv 50oh

National User National call volumes +100o/o. other calls -50o%

lnternarionai User lnternational call volumes .10096. other calls -507o

Low User

ISDN

PTO/MCO Cost Models

The exemplar user requirement was "priced" using the input from the database of
services with the foilowing additionai parameters applied:

. PSTN rates are converted to "effective rates" by the Oftel methodology which
uses negative exponential distribution to convert nominal charges per minute.
taking into account minimum charges. the actual rates per minute paid for calls
which average three minutes in duration but whose durations reflect a typical
range of lengths.

o Annual costs added to 20Yo of initial (connection) charges to produce a total
annual charge tbr the service based on the user requirement.

. The figures were converted to UK t and also to UK f Price Purchasing Pariqv
(PPP - See Below) based on the OECD figures (1994 figures. from August
1995 "Main Economic Indicators"). This was done to facilitate two methods of
comparison:

A second set of totai figures was produced. based on the estimated
discount available for that service against standard tariffs for PSTN
services only. Discounts are based on published levels. where
possible, (UK, Australia) and on estimated levels in the USA. The
discount leveis were estimated from levels being achieved by US
customers in Studv 213 case studies. Sweden does have PSTN

APPENDIX A
Page 9 of 12

SERVICE I USER REQUIREilTENT I VARIATIONS

High User I ntl call volumes incrcased bv 100%

Local User I Local call volumes +1009/o. other calls -50%

Al l  cal lvolumcs reduced bv 50%

Hieh User I  Al l  cal lvolumes increased bv 100%

Local  cal lvolumes +100%. other cal ls  -50%

National callvolumes +100%, other calls -507o

International User International call volumes + 100%. othcr calls -50o2

ANALOGUE MOBILE All call volumes reduced bv 50%

All call volumes incrcased bv 100%

DIGITAL MOBILE All call volumes reduccd bv 50%

All callvolumes increased by 100%

PRryATE CIRCUITS Low Speed Circuits + 100%. High Speed -50%

High Speed Circuis +100%. Low Speed -50%

CALLING CARDS All call volumes reduced bv 50%

All call volumes incrcased bv 100%

Al lcal l  volumes reduced bv 50%FREEPTIONE
SERVICES All call volumes increased bv 100%High User

Table I Summary of User Requirement Variations

1 1
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discounts which have been suggested as being up to l0% although no
formai confirmation was received. and therefore they are not
included. France only offers discounts for very high usage on
individual lines. which meant that no user requirement quaiified for
them.

Prices are accurate at i st Juiv 1995.

Price Comparisons are carried out in Purchasing Power Parities (PPPs). These are the
rates of currency conversion which eiiminate the differences in price levels befween
countries. This means that a given sum of money, when convened into different
currencies at the PPP rates, will buy the same basket of goods and services in ail
countries. Thus, when expenditures on GDP for countries are converted into a
common cwrency by means of PPPs, they are. in effect, expressed at the same set of
international prices so that comparisons between countries reflect oniy differences in
the volume of goods and services purchased. An advantage of PPPs is their relative
stability over time. In addition, they measure relative efficiencies of the operators

The impact of PPP on the overall country costs is shown below. The figures are that
factor by which the exchange rate comparisons are muitipiied to give the PPP
comparison.

Country UK France Germany Srveden Australia I Japan USA

PPP Effect 0.75 0.69 0.74 0.e7 |  0.52 0.98 |

Table 2 Impact of PPP on Price Comparison

Hence. the effect of PPP is to reduce the prices of other countries relative to a
curency comparison. Whilst the prices of the USA and Australia are not significantly
reduced, all others reduce by at least 25% in the PPP comparison.

The disadvantage of PPPs is that they are less relevant to those businesses who trade
mainly internationally and take account of exchange rates to a greater extent in their
decisions than consumer purchasing power. In addition the reader is cautioned against
making purchase decisions on the comparisons presented. The prices represent costs
which are related to the price of other goods and services in the country, rather than
the exact cost of purchase. Overall. however. PPP was considered more representative
of the value for money of the services in each country. To suppiement the PPP
comparison the PSTN prices were also presented in currency form in UK f.

The use of tariff baskets in this studv

The use of tariff baskets for price comparisons necessitates broad assumptions. The
methodology used in this study is intended to provide a general comparison of the
positioning of tariffs in different countries and their overail competitiveness with
tariffs in other countries. The tariff basket methodoloey does not take into account
the following on national calling patterns:

' the geographic size;

(A)k{*Fe}
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o country location:
r the etTects of population size:
. the characteristic business enterprise size:
o the regulatorv environment of the country (the regulatory environment is

considered in the explanation of the differences benveen countrv otferings).

The net effects of the above assumptions are to produce a bias against larger countries.
countries with lower than averase population densities and countries with untimed
locai calls. In our opinion, however. this bias does not have a significant effect on the
overall rankings, since call traffic over 200km distance represents only 2-3% of all
telephone calls. A summary of the assumptions made is inciuded in Annex C.

Non Price Models

A ranking factor was applied to the availability, scope and quaiity of service figures
(where available) to indicate "Best in Class" for each individual factor.

"Best in Class" Countr-y Cost Model

Where the service has a single dominant operator, then the country cost model r,vas
generated from the single operator data. Where the market share of the secondary or
next largest operator is estimated to exceed l}oh, the modei multiplied the total costs
of each in country operator by their respective market share to produce an average
figure for that senrice in that country, and thus generates the country cost model. The
exception to this is the USA, where the large number of operators necessitated the use
of representative suppliers. Nynex were selected to represent locai operators. in
conjunction with AT&T, representing long distance operators. A full list of operators
is included in Appendix C.

CONCLUSIONS

Each of the previous studies provided some guidance factors in undertaking the
analysis work for this study. Where appropriate, the experience of these studies was
applied to this study. For example:

. Comparisons made on dominant operators;

. US input to OECD based on AT&T[rlynex data.

However. each of the previous studies focused on producing definitive pricing
comparisons on a specific range of services. We considered the 1995 Benchmarking
Project to differ in many respects from the previous studies due to the following:

. Very broad set of services and factors, marly not previously assessed;

. Intended to represent "real worid" data from representative businesses;
o Includes potential service discounts.

The approach, theretbre, was to collect primary data direct from PTO/MCO operators
and apply it to a user requirement derived from the data collection from Study 2/3

APPENDIX A
Paee  l l  o f 12
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businesses lSee Annex B). Whilst this. in some cases. produces resuits which are
different to previous studies. it is felt that they represent a reaiistic view of the service
offerings and costs avaiiable to UK businesses in comparison rvith their peers in other
countries. It is also an approach which is not too onerous in analysis terns and which
could be continually updated at reasonable cost.

APPENDIX A
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USER REQUIREMENT (A) *'{*FRl
I-ARGE BUSINESS MEDIUM BUSINESS SMALL BUSINESS

PSTN
Number of Exchange Lines 5 .000 1 ( n z v
Number of Locations 200 1 0
Total Calls  A  A  A  A A 'zv .ooo.oo  / 1 . 5 3 3 . 3 3 3 150 ,000
TotalCall  Minutes - Local 62.000.000 3 ,000 .000 300.000
Total Callminutes - National 25.000.000 1 .s00 .000 150 ,000
Total Call Minutes - Eurooe 1 ,250 .000 65,000
Total Call Minutes - North America 500,000 25 ,000
Total Call Minutes - Far East 250.000 1 0 , 0 0 0

ISDN
Number of Easic Rate Lines 200
Number of Primary Rate Lines

TotalCalls 1  1 3 . 0 0 0 8 ,000 500
Total Call Minutes - Local 100 ,000 40.000 4,000
Total Callminutes - National 1 ,000 ,000 40,000 1 , 0 0 0
TotalCall  Minutes - UK 10 ,000
TotalCallMinutes - USA 10 ,000
Total Call Minutes - Hong

VPN
TotalVPN Sites 1 030
TotalVPN Extensions 5,000 200
TotalVPN cal ls 100 ,000 1 0 , 0 0 0
On-net Call Minutes 50.000 5 ,000

Nationalcal l  Minules 100 ,000 1 0 , 0 0 0
UK Call Minutes

USA Call Minutes

MOBILE (ANALOGUE
Number of Handsets 2,000 50
Number of Lines 2,000 50
TotalCalls 1 .500 ,000 25 ,000 1 , 0 0 0
Peak Rate cal lMinutes 3.000.000 50,000 2,000
Off Peak Rate Call Minutes

UK Call Minutes

USA CallMinutes

MOBTLE (DTGTTAL)
Number of Handsets 2,000 50
Number of Lines 2,000 50
Tota lCal ls 1 ,500 ,000 25 ,000 1 , 0 0 0

Hong Kong CallMinutes

3,000,000 50 ,000 2,000Peak Rate cal lMinutes

Off Peak Rate Call Minutes

UK Call Minutes

USA Call Minutes



USER REOUIREMENT {ZrrY{*FeR
HIGH SPEED DATA
Frame Relay Sites @ 64Kbps

Frame Relay Sites @ 2Mbps

per day (Mbytes)

PRIVATE CIRCUITS
9.6kbps Private Circuits @Skm
9.6kbps Private Circuits

9.6kbos Private Circuits

64kbps Private Circuits @5km

64kbps Private Circuits @50km
64kbps Private Circuits @200km
2Mbps Private Circuits @Skm
2Mbps Private Circuits @50km 20
2Mbps Private Circuits @200km 1 0

CALLING CARDS
Number of Cards 1 0 0 20
TotalCalls 5,833 1 , 1 6 7 1 3 3
Local Call Minutes 2,500 1 0 0
National Call Minutes 1 5 . 0 0 0 3,000 300
UK Call Minutes

USA Call Minutes

SPECIALLY TARIFFED
Freecall Lines 1 0 0 1 0
Freecall Minutes s00,000 50,000 5,000
LocalCall  Lines

LocalCall  Minutes 5,000
Premium Call Lines
)remium CallMinutes 5,000

Notes:

1 . Al l  cal l  minutes per annum
2. lnformation based on interview profiles.
3. Costs calculated by operator for each service.
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ASSUMPTIONS

The follorving assumptions were made in calculating the prices tbr the model:

r {ll prices are exclusive of tax:
o f all durations tbr PSTN, Calling Cards. Freephone of 3 minutes:
r Qall durations for ISDN of l0 minutes:
r Qall durations for mobile of 2 minutes;
r {ll calls priced at peak business daytime tarifl
. National calls based on 200km+ distance;
o local calls based on l0km or less distance;
r Qall basket includes no regional calls;
o {nternational calls based on three destinations (Europe. North America. Far

East);
. Discounts only calculated for PSTN, based on published levels with the

exception of the USA where negotiated levels have been estimated;
. 20% of any initial connection charge is added to annual recurring costs to

produce a net annual cost. Same percentage used for all services;
r fariffs included for all operators with a l0%o or sreater market share. Market

share estimated durine data collection.

{Zt,Yj*FRi.1
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APPENDIX B

DATA COLLECTION - DEFINITION OF TERMS
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Service BUSINESS PSTN

Country

Operator PTO or '\ICO operalor

Currencv ot Taritfs Local Currenctt

{ZtY{*Fg,,R

APPENDIX B
D . r . t o 1 n f 1 A

Criteria l,lotes

Cost

Installation cost per line (f) Initial installatton cost ior the lirst line

Installation cosl subsequent lines (f) Initial installation cost ior additional lines

Rental per line per annum (f) Annual rental fee for a single PSTN line

Initial Call Set up Cost (f) If charged. set uD cost with no call time

Minimum Call Charge (f) If appiicable

Time included in minimum charge (minutes) If appiicable

Call charge per mrnute (Local) (f)

Based on the charge for subsequent minutes. Based on weekdav,
prime business tarifl Where distances varu, base Local on less

than I}lsn and National on greater than l00lon.

Call charge per minute (National) (f)

Call charge per minute - UK (f)

Call charge per minute - USA (f,)

Call charge per minute - Hong Kong(f)

Call volume discount (max%\ Maximum discount available on standard mrtffs

Calls routed at local rate (%o\ As a percewage of total calls

Availabi l i ty

Waiting list (YN) Standard lead time to seI onto installation schedule?

Average rvait time (days) lVhat is it?

Average time to install if no waiting list (days) Standard lead time once onto installation schedule

Percent of lines served by digital exchange (%) Total ol of lines on digital switch rather than analogue switch

Size of Local Call Area (km) Maximum distance Jbr a call to be routed at local rate

Can PTO connect Call Routing Equipment (YN) As opposed to the Pre Connectton inspection bv the maintainer

Scope

Call Waiting (YN)

Local Call Forwarding tYN) ,-lbilit-v to forward calls to an alternatwe telephone number

Number Ponabiliqv between PTO's (YN) Abilitv to retain incomtng number berween PTOs

Calling Line Identification (YN)

Is the facilit-v available from the PTO? Also indicate whether the

Call Barring (YN)

Cont-erence Calling (YN)

Personal numbers (Y/N)

Voicemail Facilitv (YN) Jree uJ craur te ur  uuutaLurau[  LtaursvJ ure

made.

I temised Bil l ing (YN)

Aggregated Billing (YN)

Quali tv

Mean Time Between Failure per line (months)

From PTO/MCO qualin of sertnce data
Mean Time To Repair (davs)

Freouency oiCall  Fai lure ( I  in n)

Call  set up t ime - Busy Hour (seconds) Set up time Jiom completton of dialling rc establishment of ring
tone.

Call set up time - Average (seconds)

iVleasurement of Billing Accuracy (YN) Is it measured by the PTO/illCO?

Choice

Subject to competitive offering (YfN) Are there local suppliers of a similar sentice?

Estimated market share (%) Of this PTO, based on revenue tncome from bustness customers

Universai Service Obligation (YN) Does it extst for thts senttce'!

367 A007B' REV B



Service

PTO or IlCO operator

Local Cutenc"-

(blvrasol

APPENDIX B
Paqe 3 of  10

Criteria It/otes

Cost
Instal lat ion cost per l ine - Basrc Rate tf) [nitial instailation cost lbr rhe lirst Basrc Rate conneuton I

Rental per line per annum - Basic Rate (f) Annual rentat -fee per Basrc Rate line

lnstallation cost per line - Primar,v Rate (I) lnitial installation cost Jbr the first Primant Rate connection,
assumes Jibre or coax alreadv installed to the building.

Rental per line per annum - Primary Rate (f) Annual rental fee per Primarv Rate line

Init ial  Cal l  Set up Cost (f) If charged, set up cost rvith no call time

Minimum Call Charee (f) lf applicable

Time included in minimum charse (minutes) If appticable

Call charge per minute (Local) (f)

Based on the charge for.subsequent minutes. Based on weekdqv,
prtme ausmess taru|.

Call charge per minute (National) (!)

Call charge per minute - UK (!)

Call charge per minute - USA (f)

Call charge per minute - Hong Kong (f)

Call volume discount (ma,r 7o) 'Vaximum discount available on standard tarilfs

Availabilitv

Average time to install (daysl Standard lead time once anto installation schedule

Business Popuiation coverage - Basic Rate (% Usersl IVhat % ol'bustness locattons can be connected to the sentce?

Business Population coverage - Primary Rate (% Users)

Scope
D - Channel faciiir-v (YN)

Are the facilities avatlable .for customer use? ,llso indicate
whether the ser.,trces are available free oJ'charge or additional

charqes are made.

Closed User Groups ( Y/N)

Sub Addressing Facilir.v tYnt)

Qualitv
Mean Time Between Failure per channel (months)

From PTO/'VCO quality of servtce data
Mean Time To Reparr (days)

Frequency of Call  Fai lure ( l  in nl

Call  set up t ime - Busy Hour (seconds)

Call  set up t ime - Average lseconds)

Set up ttme from completion of dialling to establishment of ring
tone.

Billine Accuracv (7o accurate) Is it measured bv the PTO/'VCO?

Choice
Subject to competitive offering (YfN) Are there iocal suppliers of a similar servtce?

Estimated market share (7o) Of this PTO/'VCO. based on revenue income irom this serwce

Universal Service Oblisation ( YfN) Does tt exist for this servrce?

367A0078 REV B



Service Virtual Private Network

Countrv

Operator PTO or ,VICO operator

Currency of Tarifts Local Currencv

{Z)Y{*FeR

APPENDIX B
Paqe 4 of l0

Criteria |{otes

Cost
Installation cost per srte (f) One off Cost to connect each site to the VPN network

Rental per site per annum (f ) Annual Cost to connect each site to the I,'PN network

lnstallation cost per extension (f) P er individual te lephone exte nsion

Rental per extension per annum (f)

Init ial  Cal l  Set up Cost (f) If charged, set uD cost with no call time

Minimum Call Charge (f,) If applicable

Time included in minimum charge (minutes) ( applicable

Call charge per minute (On-net) (f) Call charges to other locatioru on the same VPl,l network

Call charge per minute (Local) (f)

Based on the charge for the first full minute after arqv initial
charge. Based on weekdqv, prime business tariff,

Call charge per minute National (f)

Call charge per minute - UK (l)

Call charge per minute - USA (f)

Call charge per minute - Hong Kong (f)

Call volume discount (max o/o) Maximum discount available on standard tarffi

Availabiliqv
Average time to install (days) Standard lead time once onto installation schedule

Business Population coverase (7o Users) lVhat % of business locations can be connected to the sentice?

Total srvitches otferine VPN Services All switches with VPN capabilin, included shared swttches

Total VPN Points of Presence Total number of access points to the VPN network

Scope
64KB Data Support (Y/N) Dial uo 61kb connections?

Interconnection rvith International VPN (YN)

Aggregated 64KB suppon (YN) Multiple 61kb sennces eg. l28kb, 256kb

Support tbr Dial up Videocont-erencing (YN)

Qualit"v

Frequency of total tailure to an individual site (years)
From PTO/MCO quaiitv of sentice data

Frequency of Call  Fai lure ( I  in n)

Call set up time - Busv Hour (seconds) Set up time from compietion ol dialling to establishment of ring
lone

Call set up time - Average (seconds)

Billing Accuracy (7o accurate) Is it measured bv the PTO/,VCO?

Choice
Subject to competitive offering (YN) .{re there local supplters ol'a similar sertice?

Estimated market share (%) Of this PTO/MCO. based on revenue income lrom this serttice

Universal Service Oblieation (Yilrl) Does it exist for this seruice'l

367A0078 REV B



(Z)Y{*FP}
Service Analogue Dlob i le  (Bus iness L,ser )

Country

Cperator PTO or ,IICO operator

urrency of Taritfs Local Currencv

Criteria

Cost

N otes

Connection Charge per handset (.€) Charge to connect to the network

Rental per iine per month 1!) Annuai lbe per handset

Init ial  Cal l  Set up Cost ( l) If charged, set up cost'with no call time

Minimum Call  Charee tf) If applicable

Time included in minimum charse (minutes) lf applicable

Call charge per minute -Peak time (f)

Based on the charge for subsequent minutes after anv initiai
charge. Based on weekciav, prime business tariff.

Call charge per minute - Off Peak (l)

Call charge per minute - UK (l)

Call charge per minute - USA (f)

Call charge per minute - Hong Kong (f)

Call volume discount (max %) tVaximum discount avatlable on standard tariffs

Availabilifv

.A,verage lead time to connect to nerwork (days)

Geographic coverage - (% Business Users)

Does the nenvork operator sell direct to the public (YN)

Number of service resellers

Minimum length of Service Contract (Months)

Call Waiting (YN)

Call Forwardine (Y/N)

Is the facility available from the .l[CO. .4lso indicate whether the
serttices are antlablefree of charge or additional charges are

made.

Calling Line ldentitication (YN)

Call Baning (YN)

Far support (Y/N)

Conference Calling (Y/N)

Voicemail Faciliw (Y/N)

PCMCIA Data Support (YN)

Qualilv
Frequency of Call  Fai lure ( l  in n)

From MCO qualin of Seruice Data

Call  set up t ime - Busy Hour (seconds)

Call  set uD t ime - Averaqe (seconds)

Billing Accuracy (7o accurate)

Percent Calls of acceptable qualitv (%)

Choice
Subject to competitive ottering lYntl) ,lre there local supplters of a similar seruice?

Estimated market share (%) Of this PTO/'VCO. based on revenue income irom this senice

Universal Service Oblisation (Y/N) Does tI extst for thts servtce?

APPENDIX B
Page 5 of l0
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et.ice Die i ta l  ) lob i le  (  Bus iness

Local Currency

{Z) }v{aso+

APPENDIX B
Pase 6  o f  l0

Cost

Criteria

Connection Charge per handset (f)

Rental per line per month (f)

iYotes

Charge to connect to the nerwork

,\r"t,*l f* *, h"rdtrt

Ini t ial  Cal l  Set up Cost (f) If charged. set up cosr with no call time

Minimum Call  Charee (f) lf applicable

Time inciuded in minimum charse (minutes) If applicable

Call charge per minute -Peak time (f,)

Call charge per minute - Off Peak (f) Based on the charge Jor subsequent minutes aJter anv initial
charge. Based on weekdqv, prime business tarff.

Call charge per minute - UK (f)

Call charge per minute - USA (l)

Call charge per minute - Hong Kong (f)

Call volume discount (ma.r 7o) .\[aximum discount available on standarci tarffs

Availabilit-v
Average lead time to connect to nenvork (days)

Geographic coverage - (% Business Users)

Does the nctwork operator sell direct to the public (YfN)

Number of service resellers

lvlinimum leneth of Service Contract (Months)

Scope
GSIvI Support (Y/N)

Is the faciliry available from the MCO? Also indicare whether the
sentices are available free of cha.rge or additionai charges are

made.

Call  Wait ing (YN)

Call Forwarding 1YN)

C"l l i@

Call Baning (Y/N)

Conference Calling (Y/N)

V"icern'ai lFaci l i ty(YN)

Fax support (Y/N)

PCW

Qualit_v
Frequency of Call  Fai lure ( l  in n)

From MCO qualitv of Service Data

Call  set up t ime - Busy Hour (seconds)

Call set up time - Average (seconds)

Billing Accuracy (%o accurate)

Percent Calls of acceptable qualiw (%)

Choice
Subject to competitive offering (YN) Are there local suopiiers of a stmilar sen'ice?

Estimated market share (%) Of this PTO/,VICO, based on revenue income from rhis sentice

Universal Service Oblisation ( Y/N) Does it exist for this sentice?

367 A007B, REV B



Service High Speed Data

Country

Operator PTO or .\ICO operator

Currencv of Taritfs Local Currencv

qbki'sor

APPENDIX B
Pase 7 of  10

Criteria Notes

Cost

Charge to connect to Frame Relay r() 64Kbps {f.)

From published data or local estimate

Rental per site per annum - Frame Relay r.@ 64Kbps 1f)

Charge to connect to Frame Relay @ 2Mbps (f)

Rental per site per annum - Frame Relay r@ 2Mbps tf)

Charge to connect to SMDS @ 2Mbps (f)

Rental per site per annum - SMDS @ 2Mbps (f)

Charge to connect to ATM @ 2Mbps (l)

Rental per site per annum - ATM @ 2Mbps (l)

Usage charge - Frame Relay (YN)

Usage charge - SIvIDS (YN)

Usage charge - ATM (YN)

Volume discount (max %o\

Availabilifv
Number of Frame Relav Nodes

Frame Relay (% Users < 50km)

Number of SMDS nodes

Geographic coverage - SMDS (7o Users < 50km)

How many actual switches exist and how manv virtual points of
presence are there'?

Number of ATM nodes

Geographic coverase - ATM (o/o Users < 50km)

Scope

Frame Relay - Switched Virrual Circuits (YN) Are the facilities available?

Service inclusive of bridee/router (YA{)

Ma,ximum Speed Access - Frame Relay (Mbps)
'Vaximum speeri suoported to the customerMaximum Speed Access - SMDS (Mbps)

Maximum Speed Access - ATM (lvtbps)

I
I

Guaranteed overall availabiliqv - Frame Relay (%)

From PTO Qualit-v of service data

Guaranteed overail availabiliw - SMDS (%)

Guaranteed overall availabiliw - ATM (%)
'farget 

Bit Enor Rate - Frame Relay ( I in N)

Tarset Bit  Enor Rate - SMDS (l  in N)

Tarset Bit Enor Rate - ATM (l in N)

Choice
Subject to competitive otfering lYAl) Are there locai suppliers ol'a stmilar servtce?

Estimated market share (%) Of this PTO/,VCO. based on revenue income J'rom this sentice

Universal Service Oblieation (Y/N) Does tt exrct for this service?

3 67A0078 REV B



Service Pr ivate  Ci rcu i ts

Countrv

Operator PTO Ooerator

Cunency ot'TaritR Local Currencv

qtY**Fe,R

APPENDIX B
Pase 8 of  10

Criteria IVotes

Cost

Connection charge per 9.6Kbps circuit  ( f)

Based on published tariffs for digital privare circuits. distances
refer to main link. Assume no unusual construcuon work

9.6Kbps Circuit  Rental - 5km (f per year

9.6Kbps Circuit Rental - 50km tf per year)

9.6Kbps Circuit Rental - 200km (f per year)

Connection charge per 64Kbps circuit (f)

64Kbps Circuit Rental - 5km (! per yeart

64Kbps Circuit Rental - 50km (f per year)

64Kbps Circuit Rental - 200km (f per yearl

Connection charge per 2Mbps circuit (f)

2Mbps Circuit Rental - 5km (f per year)

,MbprClr ." i@

2Mbps Circuit Rental - 200km (f, per year)

Connection charge per 8Mbps circuit (f)

SMbps Circuit Rental - 5km (l per year)

8Mbps Circuit Rental - 50km (f per year)

SMbps Circuit Rental - 200km (f per year)

Volume discount (ma,r %) ,llaximum available for private circuits

Availabilify

Geographic availabilit-v - 9.6Kbps 17o Business Users)

From standard PTO data

Geographic availabilitv - 64Kbps (7o Business Users)

Geographic availabilir.v - 2Mbps (%o Business Users)'

Gcographic availabilitv - 8Mbps (7o Business Users) 1

Lead time tbr connection - 9.6Kbps (days) 1

Lead time tbr connection - 64Kbps (days)

Lead time for connection - 2Mbps (days) I

Lead time tbr connection - 8Mbps (days) 1

Scope
Mocimum available bandwidth (Mbps t ,Vlaximum olfered to customers

Quality
V1ean Time Between Failures (years)

From PTO Oualitv of Sentice Data
Mean Time to Repair (days;

Guaranteed overall availabilir.v (%)

Billing Accuracy (7o accurate; [s it measured bv the PTO?

Choice
Subject to competitive offering (YN) Are there local suppliers of a similar sertttce?

Estimated market share (%) Of'this PTO/,V{CO, based on revenue income from this service

Universal Service Oblisation t YAI) Does it extst for this servrce'!

367 A007B, REV B



Serryice Ca l l i ne @)k{*Fe,+

APPENDIX B
Pase9o f l0

Criteria llotes

Cost

Cost per card per year tf Annual fee Jbr the card

Init ial  Cal l  Set up Cost (f lf charged. set up cost \yith no catl time

Minimum Call  Charee (f [f applicable

Time included in minimum charse (minutes If applicable

Call charge per minute -Local (f

Based on the charge for the first minute and subsequent minutes.
Based on weel<dav, prime business nriff,

Call charge per minute - National (f)

Call charge per minute - UK (f)

Call charge per minute - USA (f)

Call charge per minute - Hong Kong (f)

Charge tbr itemised billing per year f)

Discount tbr tiequently called numbers (%)

Volume discount (ma,r o/o)

Availability

Access via operator connectlon only (YN)

Direct dial facilitv (YN) User call connection. not via operator

Geographic coverage (7o Business Users) lVhat % of users can use the service?

Scope

Abbreviated dial l ing of selected numbers (YN)

Account code taci l iw (YN)

Is the faciliv available?

Qualit-v

Billing Accuracy (7o accurate)

Guaranteed overall availability 1%)

Frequency of connection tailure ( I in n calls)
From PTO Qualitlt of Sentice Data

Frequency of card rejection ( I in n calls)

Losses due to fraud (%o bi l l ines)

Choice
Subject to competitive otfering (YN) Are there local suppliers of a similar sentce?

Estimated market share (9/o) Of this PTO/MCO, based on revenue income from this serntce

Universal Service Oblieation (YN) Does it exist for this service'!

367 A0078 REV B



\ r
l i l lason
,  t , \ ,  | \ l t  \ . t l  \ l l ( ) . . " :

APPENDIX B
P c r l p  l O n f l O

Serryice Specia l lvTariffed Services

PTO Operator

Criteria Notes

Cost

Connection charge per tieecall number tI)

From standard PTO tar{fs

Annual rental per lieecall number (f)

Client cost per call via tieecall per minute f)

Connection charge per local call number (f)

Annual rental per local call number (f)

Cl ient cost per cal l  via local cal l  per minute f)

Connection charge per premium call number (!)

Annual rental per premlum call number (f)

Client income per call via premium call per minute f)

User cost per call via premium call per minute (f)

Volume discount (ma"x %) ,Vaximum available to customers

Availabiliqv

Geographic coverage - Freecall (% Business Users)

From PTO information

Lead time tbr connection - Freecall (davs)

Geographic coverage - Local call (%o Business Users)

Lead time for connection - Local call (days)

Geographic coverage - Premium call(o/o Business Users)

Lead time for connection - Premium call (days)

Scope

Number Portabiliw between oDerarors (YN) Abiliw to renin extsttng incomtng number when changing PTO

Local call distribution ( Yfirl)
Are the facilities availab[e?Additional Schemes (YN)

I

I
I

Quati{v I
Call set up time - Busy Hour (seconds) Set up time lrom completion of dialling to establishment of ring

tone
Call set up time - Averagc (seconds)

Billing Accuracy (96 accurate) [s it measured bv the PTO?

Choice
Subject to competitive otfering (YN) Are there local suppliers ol'a similar serttice'?

Estimated market share (7o) Of this PTO/lvlCO. based on revenue income liom this senice

Universal Service Oblieation (YN) Does u exist for this sentrce'!

367A0078 REV B



APPENDIX C

SUMMARY OF OPERATORS

APPENDIX C
Pase I of2

(ArY{*Fe}
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SERVICE COLiNTRY OPERATORS

PSTN

UK BT. Mercury

SWEDEN Tel ia.  Tele2

USA Nynex. AT&T

AUSTRALIA Telstra, Optus

FRANCE France Telecom

ISDN

UK BT. Mercury

SWEDEN Tel ia

USA Nynex. AT&T

AUSTRALIA Telstra

FRANCE France Telecom

GERMANY Deutsche Bundespost

ANALOGUE MOBILE

UK Cellnet. Vodafone

SWEDEN Telia

USA McCaw

AUSTRALIA Telstra. Opnrs

FRANCE France Telecom. SFR

GERMANY Deutsche Bundespost

DIGITAL MOBILE

UK Cellnet. Vodafone

SWEDEN Telia. Comviq, Nordictel

USA McCaw

AUSTRALIA Telstra. Oprus. Vodafone

FRANCE France Telecom, SFR

GERMANY Deutsche Bundespost.
Mannesman

(AIk*me,R

APPENDIX C
Page 2 ofZ
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APPENDIX D

BEST IN CLASS MODELS

APPENDIX D
Page I of 8

(bY{*Fel
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