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ABSTRACT. This paper investigates the determinants of diffusion of mobile telecomeations in Euro-
pean Union. In addition to several technological and competitive relattdrk that are typically consid-
ered in other diffusion studies of mobile telephony present paperésaus the impact of mobile number
portability (MNP) as a potential driver of diffusion process. Within therfes of logistic diffusion model
the study confirms the significant positive impact of MNP introduction orsgied of diffusion, however
the strength of this relation differs both with respect to type of subscritrgract and between EU-15 and

EU-12 countries.

1. INTRODUCTION

There is a consensus in the literature that the development of mobile telecoratiamichas been
influenced by several events that have occurred throughout in thstmgd

Main body of research on this issue was done when mobile penetration matsirEuropean markets
did not exceed 40-50%. In this early phase of industry developmemadéadical developments were
found to be the most important determinants of diffusion as shown by GamaeYerboven [5], Gruber
[3] and [4]. Their main conclusion is that the transformation from analogdiadl transmission and
utilization of higher frequency spectrum was the main driver of diffusiotha 90ties as it removed
strong capacity constraints. These papers also conclude that regyalioy aimed at entry promotion
influenced the development of mobile telephony to a lesser extent. Thedasions are not surprising
since in that time action undertaken by national regulatory authorities to prafiettive competition
between operators were limited mainly to licensing policy and did not utilized othasumnes.

Like in the case of many other innovations, the development of cellular tatgpisoa nonlinear
process. In almost all European countries diffusion path of mobile ssrvésembles the sigmoid curve.
At present this process entered in a maturity phase. The penetratioritaf digbile telephony exceeds
100%. In many countries there are already 3G networks under fulrageeoperation, offering next
generation services based on high speed data transfer. Competitiorehetete/ork operators in each
country continuously increases, putting a strong pressure on prics.leBeside ongoing regulation

within common regulatory framework, in last few years we have obseexgtal competition enchaning
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initiatives undertaken at national level and by European Commission. Teienoiable are promotion of
market entry by virtual operators (MVNO), mandated introduction of mohilaler portability (MNP)
and recent fixing of price ceiling on roaming inside EU.

There is a strong supposition that some of these relatively recent evertsinflgence the devel-
opment of mobile telecommunications in a very much similar way as technologicafdraration did
in the beginning of previous decade. These factors, which obviouslg ecmt have been considered in
earlier research, are potential drivers in the mature stage of diffusimegs. The present study focuses
on one of those potential drivers, namely number portability. Our mainngseaestion is whether the
diffusion process of mobile telephony in the recent years has beedespeg by the introduction of
MNP.

The main motivation to post this research question is the ongoing debatethbmffectiveness of
mobile number portability. In official documents by EC, OECD and nationalleggry authorities as
well as consultation agencies, introduction of MNP was seen ex ante as\trecton supporting the
development of competition. See for instance consultation document by Qvijifior Oftel and assess-
ment report by OECD [13].This view has been supported by the results of academic research.

Despite the common belief that the MNP is an effective tool to promote competitishirpplemen-
tation opinions are somehow ambiguous. While some research from US raatken EU level show
moderately positive impact of mobile number portability, it seems that on couniytlds regulatory
measure did not contributed in many cases to the growth of competitivenesgy dnfavorable condi-
tions for customers porting their numbers between network operagarthor believes that examination
of the relationship between MNP and the diffusion process of mobile telgplonld be a valuable
contribution to this discussion.

The rest of the paper is organized in the following way. In the secontibbsewe briefly discuss
literature related to diffusion concept and mobile number portability. In the gdation we turn to
model description. The fourth section is devoted to estimation details. Sectiorcdificludes. All

estimation results and figures are gathered up in the Annex.

2. RELATED LITERATURE

2.1. Diffusion. According to the classical definition by Rogers [15] diffusion of innovaisa process

by which new ideas, products and technologies spread in the sociahsydte key questions in diffusion

!ln 2002 OECD assessed that one of the most important shortcomimgguiitory environment of polish telecommuni-
cations market is lack of mobile number portability and its introduction was dse&clyecommendation for promoting price

competition, which was insufficient in light of OECD basket benchmarks.
2For theoretic research the reader is refereed to papers by Klenjpkrgs], [9]. For positive empirical results on the

relationship between number portability and price competition see Viardl[&8]et al. [10] and Grzybowski [6].
3This includes not only porting fee, but also a long transition period whermsiaule is disabled from operation. Porting

conditions differ to great extent among EU member states.
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analysis are in what manner and in what pace customers adopt neweseawit ideas. The process of
diffusion has four main elements: innovation, transmission channels, timedaptian dynamics and
social system.

Out of these four elements the one that is common for almost all innovationsdgriaenics of diffu-
sion. Cumulated number of adoptions set against passing time graphicaliylies sigmoid curve. In
the beginning phase, only few members of social system adopt the inmgJaiidhe speed of adoptions
is constantly increasing over time. In a certain point of time - called the inflectiamt p the pace of
adoption slows down and the diffusion path flattens approaching the htalasymptote. In this matu-
rity phase the social system becomes satiated with the innovation. This kiiftlsfah was confirmed
for thousands of products and services in hundreds of empiricalngspapers.

There are many modelling alternatives in diffusion analysis. The review st gwnmonly used is
provided by Mahajan and Peterson in [11]. As for mobile telecommunicatiensitst popular models
are logistic curve, Gompertz curve, Bass model and non-uniform irdeuéNUI) model which is a
generalization of the former. These models, which may also include cowretee different number
of parameters and different properties concerning symmetry of difiusiove and the range in which
inflection point may occur. The choice between alternative approaclspeaific case/market depends

usually on the characteristics of empirical diffusion path such as its simajp@aturity.

2.2. Switching costs. Without number portability a subscriber who wants to change his networaope
tor has to give up his phone number. This is a classical example of switabéhgdelecommunications.
According to Padila et al. [12] switching costs can be defined as rearoejped costs that are incurred
when changing supplier but which are not incurred by remaining with theeigusupplier. Switching
costs is a widely spread phenomenon which fundamentally changes the whicnfirms behave and
markets operate. The existence of such costs leads to economies of sepkegihpurchasing, because a
customer who has previously bought from one firm incurs extra costrithpsing an otherwise identical
product from a new firm, even if that product is sold at the same unit.phis@ consequence, in markets
with consumer switching costs demand is less elastic and consumers have limgieiivesto migrate
to cheaper offers which dampens competition.

In telecommunications lack of number portability is not the only instance of coesswitching
costs. Other forms of switching costs include simlocking handsets, finbsdfaking contract and loyalty
discounts.

The impact of switching costs on market competition has been analyzed byresmaychers. Surely
one of the most important contributions have been made by Klemperer indg7hand [9]. He discuses
the impact of switching costs on prices, market shares, profits and etéyehce. The fundamental way
in which switching costs change firms behavior is that each supplier with tallétsbase of customers

will have interest in exploiting his customers, because they are locked-prdsyous purchase. This
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motivation, especially in case of no price discrimination, will cause a weakesitém competing for
rivals’ or new customers.

Another consequence of switching costs and lock-in mechanism is theddbrsupplier market share
is a fundamental goal of business strategy. Firms will invest in future rhahares, since installed
customer base is valuable for them. In the dynamic market perspective finrhs first compete for new
customers who later on face switching costs of changing supplier, priedsveer in the beginning and
higher in later periods of competition as compared to identical market with nohémgtcosts. This is
known as bargain then rip-off pricing. Although in this pricing pattern loiegs for new customers are
followed by high prices for locked-in customers, but average markee¢pmand profits are still higher

than in the absence of switching costs.

2.3. Mobile number portability. Although MNP was not mandated by the EU regulatory framework
before the year 2003, it was already offered in ten member states. Amerglhtries, MNP was first
introduced in United Kingdom in January 1999. The next were: Spaif2QD0), Holland (01/2001),
Denmark and Portugal (07/2001), Sweden (09/2001), Italy (04/2@&yium (10/2002), Ireland and
Germany (11/2002). The change in legal framework making mobile numiseildy compulsory was
set in the European Parliament and Commission Directive 2002/22/EC oerrgali\5ervice and Users’
Rights. The new framework took effect on 25 July 2003 and this date veafintl deadline for mobile
network operators in all member states to have completed a full commerciahlafincobile number
portability?

The effect of MNP introduction should be consistent with lowering switcloimgfs. The main expec-
tation is that average market prices should fall down. A price decregisaff@ct not only old mobile
subscribers but also new customers and this should positively affeptiad rate. This is however only
true if new consumers have rational expectations. Naive customerd deathe relation between lower
prices today and higher prices tomorrow, so that reduction of switchisig @ould actually discourage
them from buying today because of less attractive promotional offezak@r 'bargain’ part of pricing
strategy).

There are several types of benefits from MNP introduction. In a tdadi made by Ovum for
Oftel prior to MNP launch in United Kingdom, the benefits were estimated orageeat£1.5 for
individuals and.£99 for business subscribers. In case of business subscribers gebpin number
allows to avoid cost of informing clients£27); cost of updating advertisements, business cards, cars
repainting (£174); cost of losing and substituting part of business contacts. On avéfagercent of
clients are lost and cost of substituting one client was estimatég8%fior small and medium enterprisers.
Although the results of cost benefit analysis for UK market were estimatsitiye, MNP has not to be

always welfare enhancing, as Buehler et al. argue in [2]. They igediffierent types of beneficiaries

“This deadline was actually met in all EU-15 states, see Table 4.
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of MNP introduction and point out on the negative consequences ofuthésibnality on fixed-to-mobile
termination charges resulting from network identification problem.

The last part of literature includes few empirical studies of the impact of MhPBrice competition.
In this respect there are at least two notable papers. The first ooerosrthe market for 800 toll-free
info lines in US (Viard [16]) and the second concerns mobile market infgaan Union (Grzybowski
[6]). There are also many empirical studies concerning the impact ofilogvewitching costs on market

price indices in other industries, such as airline, banking, and gaéoline.

3. MODEL

The present paper utilizes logistic model of diffusion in a much similar way abé&siin [4]. Therefore

we follow his notation in large parts. The logistic model can be specified as:

Y, 1
M 1+ exp(—a — bt)

where be RT

1)

wherea is location parameter anidis related to growth rate of diffusion process. Paraméteis
market potential. Greater values of location parameter shift diffusioredamekwards, so that the adop-
tion process can be described as more advanced as is depicted in FifareaXomplete description of
diffusion path within a framework of diffusion model all three parameteesdrte be estimated. How-
ever the market potential paramefdris difficult to estimate unbiased together with the remaining two,
especially in cases when diffusion curve has not reached its inflectinn®a the present paper market
potential has been estimated simultaneously with location and speed paramatiegistic model and it
turned to be underestimated for many countries. For this reason marketigidtas been also estimated
with three different models and the most reliable one out four estimates \easest

For estimation purposes the logistic model given in (1) is often presented folkeing linearized

form:

Y,
) = LNl = at bt

SRefer to Borenstein [1] as a illustrative example.
6see Gruber [4] for further discussion and solutions.

7They are put in column with header 'combined’ in tables 2a and 2b. Ftrefudetails refer to section 3.1.
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Both location and speed parameters are assumed to be the following furdtexmanatory variables

(covariates):
J K
@) a=a’+ ZOZJDJ + Zakmk
j=1 k=1

J K
b=p"+> DI+ gy
k=1

J=1

where D7 is dummy variable for introducing certain events in the regulatory environaeshk is a

vector of other non-binary covariates affecting one or both paramefteliusion.

3.1. Market potential. The three additional diffusion models used for market potential estimatiagt wer

Gompertz model:

Y;
(4) 27 = eepl-ezp(=p(t — q))]
Bass model:
5) Y, 1—eap[-t(p+q)]

M 1+ Zexp[—t(p + q)]

and Non-Uniform Influence (NUI) model:

© yo= St = a3 H)IM - Vi)

First two models have three parameters just like logistic model. The last modejeisesalization
of Bass model. It has one more parameter and does not have a closeddiution. The rationale
for utilization of these models is that they poses different mathematical piegpatiowing for flexible
estimation of market potential. The results of modelling market potemfidbr postpaid services and
for all types of contract are presented in Tables 2a arfdl 2b.

Figure 3 and first two columns of Table 4 present the results of logistic nestiehation for all EU-
27 member states. Figure 3 reveals strong negative relationship betwagornand speed effects in
the sample. The least advanced countries with respect to mobile serviitesodif(low value ofa)
have at the same time greater values of speed parameter. This is well kproptosn of international

convergence in mobile telecommunications between leaders and catchingnipeso

8All estimations were done using nonlinear least squares procedure.
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4. ESTIMATION

4.1. Description of Data and Hypotheses.The annual data covers the period from 1985 to 2006 for

all 27 EU member states. The data comes mainly from ITU World Telecommunic&ibindicators

2007 database. We have also utilized two other sources of public data:gamworld.com and Imple-

mentation Reports by the European Commission. List of variables taken irgieoation included:
sim_postpaid- number of postpaid subscribers.

sim_prepaid- number of prepaid subscribers.

gdp.usdpc - gross domestic product per capita in USD. This variable is expected & gusitive
impact on diffusion.

fixedper_100inh- number of main lines per 100 inhabitants. This variable might have positivegsr
ative impact on diffusion depending whether fixed lines are used in a careptg ADSL) or substitute
(voice calls) manner to mobile services.

mnp.intro - year of MNP introduction. This variable is expected to have positive impaclkiffusion
as was justified in the literature section.

3G.intro - year of 3G technology introduction.

2G_operators- number of 2G operators.

2G.intro - year of 2G technology introduction.

prepaid.intro - year of prepaid introduction.

The last four variables are also expected to positively influence difiudighile introduction of 2G
technology removed tight capacity constraints, the 3G technology offevssarvices which extend the
functionality of mobile subscription and therefore should attract new cussoniehe number of 2G
operators is a proxy for competition intensity. The prepaid mobile offer &tlaery many customers,
who have either low income or specific usage profile or preferred nahtbviith the network operator
for a long period of time. Due to its huge popularity prepaid offer boostedilmpknetration rate in
almost every country. As aillustration see Figure 5 for UK case. In sommetiies in reaction to prepaid

introduction a temporal decline in penetration of postpaid offer was obderv

4.2. Econometric specification and estimation results.The estimated model is based on equations (2)

and (3) and has the following form:

9Selected country characteristics are presented in Table 4.
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Yit

() 2z = LN[m

| = ait +bit - t + € wWhere
aiy = flintercept ; fixzed_per_100inh; ; mnp_introy ; 2G_intro; ; 3G_introy ; 2G _operatorsi ;
gdp-usd_pcy ; prepaid_intro;} and
bir = f{fixzed_per_100inh; ; mnp_introy ; 2G_introy ; 3G_intro; ; 2G_operatorsy ;

gdp_usd_pcy 5 prepaid_intro;}

From the above equation it follows that all dependent variables enteredifas for both diffusion
parameters. This equation was estimated using panel regression peowéttufixed effects for six
different data sets. The panel has been limited to period 1993-2006entordbtain balanced data for
all 27 cross section®

First two estimations were done for all EU-27 countries on two differepéddent variables: postpaid
subscribers and all subscribers regardless of type of corffraitte reason for this separation was the
expectation that the MNP maybe attractive much more for the postpaid sudysctilen for prepaid
group. The former group includes business subscribers, who aa#lyutargeted by network operators
with different tariff schemes offered on the contract basis and are likdhave the greatest incentive to
change service provider. Therefore MNP might occur to be importardifiusion of mobile services
only in the postpaid subscribers population.

Another four estimations were performed on the same two dependentlgariai separately for EU-
15 and EU-12 new member states. The reason for this separation is simiédoges bn majority of new
member states the introduction of MNP was done only very recently, so thathit beglifficult to detect
its impact on diffusion of mobile subscriptions.

The results of all panel regressions are presented in Tables 6 aathl@. 6Tindicates that in the EU-
27 the diffusion of all types of mobile subscriptions has been positivelyantiad by introduction of
mobile number portability, prepaid offer, 2G technology, and also to therlessent by the number of
2G operators. Negative estimates for speed effects indicate that thegehiticks on location parameter
are diminishing over time. Mobile number portability seems to be very importargrdsivdiffusion in
EU-12 countries while in EU-15 introduction of 2G technology and prepéi& played a major role.
Competition effect although significant play a minor role in both groups ohtr@s.

While MNP has been insignificant for diffusion of all mobile subscriptions lhE5 countries it is

important for diffusion of postpaid contracts in this group, however aigdiaduction of 2G technology

10The alternative estimation method used in Gruber [4] and Gruber armb¥en [5] - nonlinear least squares on pooled
data did not provide interesting and significant results. Also contrary tto fmpers, no restrictions on parameters values for
variables entering both location and speed equations occurred to becsighifi

11The variable prepaithtro has been ruled out from all estimations on postpaid data.
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is the most influential factor (see Table 7). For both dependent varj&gemtroduction has no impact
on the diffusion in EU-12.

5. CONCLUSIONS

The study yields interesting results concerning the impact of mobile numbbity on the dif-
fusion of mobile telecommunications. Number portability influenced the diffusfaal onobile sub-
scriptions in EU-27 and in new member states (EU-12). It has also beentanpéactor of postpaid
subscriptions diffusion in EU-15. The latter result is the most significardalse in EU-15 number
portability and prepaid services were introduced almost in the same time dgdiaganly the postpaid
segment enabled to separate the impact of both.

For both types of mobile subscriptions 2G remains the most important diffusiear dn EU-15
countries, while in EU-12 this factor has not been important. This not isurgrsince new member
states have launched mobile services when analog technology was @asgaindt seems that in case of
EU-12 number portability and prepaid plays similar role as main drivers afgdifh as 2G technology
introduction in EU-15 in the 90ties.

Introduction of 3G technology occurred to be insignificant for diffusiorany configuration and
competition intensity measured by number of 2G operators occurred to bsieg, although very little
impact on diffusion of mobile telecommunications. With respect to the last resdlakso to the huge

role of 2G introduction in EU-15 the present study is consistent with resiuftsesious research.
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The impact of mobile number portability on the diffusion of mobile
telecommunications across Europe.

Annex.

Figure 1. Stylized diffusion paths in logistic model.
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Table 2a. Market Potential. Prepaid and postpaid mobile.

COUNTRY SIM_ALL POPULATION sim_pop_ratio combined bass_m gompertz_m  logistic_m
1UK 69 656 619 59 847 100 1,164 1,270 1,140 1.140 1,270 1,140
2 Poland 36745 453] 38 498600 0,954 1,498 5,036 1,498 3.964 1,498
3|Ausiria 9 256 000| 8 204 600 1,128 1,185 1,058 1,042 1,111 1,042
4/ Belgium 9650 819| 10 437 000 0,926 0,940 0,891 0,902 0.940 0,902
5|Bulgara 8253 41 6| 7 671200 1,076 1,664 4,865 1,664 4,068 1,664
6|Cyprus 867 785| 844 600 1,027 1,389 1,148 1,389 3,093 1,389
7|Czech Rep. 11 882 202} 10 209 200 1,164 1,237 1,167 1,160 1,237 1,160
8| Danmark 5 828 157 5 446 300 1,070 1,386 1,157 1,130 1,386 1,130
9|Estonia 1658 700 1324900 1,252 1,522 2641 1,522 2,385 1,522

10 Finland 5670 00O, 5 261 800 1,078 1,220 1127 1.072 1,220 1,072
11|France 51 662 000 60 722900 0,851 0,855 0,826 0.799 0,855 0,799
12| Gemany 85 652 000 82 715600 1,035 1,085 0,999 0,989 1,085 0,989
13| Greece 10979 826 11 140400 0,986 1,035 0,928 0,920 0,968 0,920
14 Hungary 9965 720| 10 071200 0,990 1,102 0,980 0.997 1,102 0,997
15|Irdland 4 740 000, 4 209900 1,126 1,188 1,188 1,100 1,254 1,100
16 Haly 78571 000 58 139600 1,351 1,491 1,474 1,303 1,491 1,303
17 |Latvia 2 183 696 2295400 0,951 1,210 1,523 1.210 2,108 1,210
18| Lithuania 4718 215 3417400 1,381 1,518 1,518 1.863 3,559 1,863
19| Lux embourg 713 800 470 800 1,516 1,647 1,654 1,647 1,950 1.647
20 Malta 346 771 403 400 0,860 0,903 0,800 0.797 0.818 0.797
21|Holand 17 500 000 16 366 600 1,069 1,123 1,000 0,976 1,049 0,976
22| Portugal 12226 439 10 545 000 1,159 1,237 1,195 1.125 1,237 1,125
23| Romania 17 400 000 21 629300 0,804 1,516 4,321 1.516 7,611 1,516
24 |Svakia 4 893 232 5400700 0,906 1,060 0,947 0,930 1,060 0,930
25|Svenia 1819 572 1 965900 0,926 0,972 0,894 0,908 0,923 0,908
26|Spain 46 152 024 43 378 800 1,064 1,117 1,055 1.012 - 1,012
27 |Sweden 9 607 000, 9 069900 1,059 1,314 1,083 1,115 1,314 1,115

For Spain the Gompertz curve estimation did not converge. In case of underestimation by all
four models, market potential was calculated as 1,05 of current sim-to-population ratio.
Currently in EU-27 sim-to-population ratio equals on average 1,059.

Al



Table 2b. Market Potential.

Postpaid mobile.

STATE COUNTRY SIM ALL POPULATION sim_pop_ratio combined | bass.m  gompertzm logistic2_m
UK 22917965) 59 847 100 0,383 0,418 0,442 0,418 0522 0,408
2|Pdland 12426937 38 498 600 0,323 0,375 0,677 0,375 0,493 0,362
3/ Austria 5376000 8 204 600 0,655 0,739 0,654 0,643 0739 0,612
4|Belgium 3905213 10 437 000 0,374 0,393 0,207 0,305 0,328 0,305
5| Bulgaria 2949586 7 671 200 0,385 0,583 - 0,902 0,879 0,583
8/Cypus 357227 844 600 0,423 0,453 0,456 0,453 0543 0,450
7|Czech Rep. 486253810 209 200 0,476 0,500 0,353 0,31 0,310 0,311
8| Danmark 4804923 5 446 300 0,882 0,926 1,39 1,261 2471 1,223
9/Estonia 939700 1324 900 0,709 0,807 0,980 0,807 0,988 0,783

10| Finland 5290000 5251 800 1,005 1,081 0,999 0,986 1,081 0,966
11]France 33572000] 60 722 900 0,553 0,580 0,738 0,580 0,695 0,578
12| Germany 45705000 82 715 600 0,553 0,628 0,979 0,628 0,879 0,623
13|Greece 429272511 140 400 0,385 0,393 0,392 0,393 0432 0,386
14]Hungary 3527865 10071 200 0,350 0,360 0,360 - - 1,248
15]Ireland 1345480 4209 900 0,320 0,336 0,265 0,258 0262 0,258
16| ltaly 11782661, 58 139 600 0,203 0,213 0,113 0,106 0113 0,106
17 Lalvia 580 863 2 265 400 0,253 0,299 0,304 0,299 0,299 0,299
18| Lithuania 1568097 347400 0,456 0,479 0,440 0,451 0507 0,450
19| Luxembourd 341800 470 800 0,726 0,820 0,849 0,69% 0,820 0,693
20 Malla 34003 403 400 0,084 0,123 0,123 - 0,074 0,066
Z1Holland 8145379 16 366 600 0,498 0,523 2433 » N 2,003
22| Portugal 2455608 10 545 000 0,233 0,244 0,244 0224 0223 0224
23/Romania 5900000 21 629 300 0,273 0,528 2124 0,622 2576 0,528
24/ Slovakia 2511444 5400 700 0,465 0,851 1,713 0,851 2895 0,784
25/Slovenia 1084797 1 955 900 0,552 0,607 0,567 0,519 0,607 0,549
26/Spain 25271064 43 378 800 0,583 0,874 1,979 0,874 - 0,853
27/Sweden 4914000 9 060 900 0,542 0,555 0,583 0,495 0,555 0,493

(=) indicates no convergence.
was calculated as 1,05 of current sim-to-population.

ratio in postpaid equals on average 0,44.

Figure 3.

and prepaid mobile.
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Table 4. Location ‘a’ and speed effects ‘b’ from logistic model of

diffusion and selected characteristics of mobile industries.

COUNTRY begining of 2G 3G MNP prepaid number of 2G
mob. services introduction introduction introduction infroduction MNO in 2006
UK -8,63 0,55 1985 1991 2003 19099 1998 5
Pdland -6,09 0,44 1992 1996 2004 2006 1998 4
|Aus tria -10,43 0,68 1985 1923 2003 2003 1997 4
Belgum -12,90 0,88 1986 1924 2004 2002 2000 3
Bulgaria -6,76 052 1993 1985 2006 - 2001 4
Cyprus -6,78 [ ] 1988 1985 2005 2004 1999 2
(Czech Rep. -8,72 0,81 1991 1996 2005 2006 2001 3
Danmark -7,57 0,40 1982 1992 2003 2001 1999 3
Estonia -537 042 1991 1985 2005 2005 2000 3
Finland -7,84 [ ] 1980 1991 2004 2003 2003 4
France -10,08 0,69 1986 1992 2004 2003 1999 6
(Germany -10,09 0,63 1985 1992 2004 2002 1998 4
Greece -6,26 0,82 1993 1923 2004 2002 1997 4
Hungary -8,55 [ il 1990 1994 2005 2004 1997 3
Ireland -8,59 0,53 1985 1923 2004 2002 1998 3
|Italy -8,20 0,51 1985 1985 2003 2002 1997 3
Latvia -6,23 0,50 1992 1985 2004 - 1998 3
Lithuania -7,45 0.57 1992 1995 2006 2005 2002 3
Luxembourg -8,93 0,53 1985 1923 2003 2003 1998 3
Malta -13,12 1,26 1991 1997 - 2006 2000 2
H olland -10,77 0,69 1985 1994 2004 2001 1998 3
Portugal -7,04 0,59 1989 1992 2004 2001 2000 3
Romania -6,26 0,45 1993 1997 2005 - 1997 3
Slovakia -8,08 0,70 1991 1997 2006 2006 1999 2
|Slovenia 11,73 1,23 1991 1996 2004 2006 1998 2
|Spain -10,18 0,68 1986 1985 2004 2000 1998 3
|Sweden -7,43 0,40 1980 1992 2000 2001 1997 4

Figure 5. MNP and prepaid introduction. UK case.
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Data from June 01 is not comparable with previous figures
Source: OFTEL Market Information Mobile Update. July 2002
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Table 6.

Diffusion of postpaid and prepaid mobile.

Panel estimation.

Variable

FIXED_PER_100INH
MNP_INTRO
_2G_INTRO
_3G_INTRO
_2G_OPERATORS
GDP_USD_PC

PREPAID_INTRO

FIXED_PER_100INH
MNP_INTRO
_2G_INTRO
_3G_INTRO
_2G_OPERATORS
GDP_USD_PC
PREPAID_INTRO
(*) hO in F test saying

‘no fixed effects’ is
always rejected.

EU-27 EU-15* EU-12 (new member states)
Estimate  St. Error Pr> |t Estimate  St. Error Pr> |t Estimate  St. Error Pr> [t
Location effects
0.073024 0.0131 <.0001 | 0.121662 0.0250 <.0001 | 0.074476 0.0175 <.0001
1.455606 0.6689 0.0303 0.838975 0.7366 0.2563 11.19149 2.9567 0.0002
0.651572 0.3366 0.0538 4.813074 2.5812 0.0640 0.952448 0.6293 0.1326
0.165831 0.6374 0.7949 | 1.118492 0.8727 0.2018 -0.48144 1.9239 0.8028
0.415969 0.1338 0.0020 0.39844 0.1866 0.0342 | 0.603855 0.2513 0.0177
-0.00007  0.000031 0.0178 -0.00008  0.000038 0.0260 -0.00036  0.000099 0.0004
0.84536 0.3118 0.0071 | 1.636682 0.4976 0.0012 | 2.093542 0.6595 0.0019
Speed effects

-0.00388  0.000770 <.0001 -0.00505 0.00138 0.0003 -0.01024 0.00150 <.0001
-0.09043 0.0417 0.0310 -0.04488 0.0443 0.3126 -0.74516 0.1945 0.0002
-0.10104 0.0435 0.0209 -0.5349 0.2892 0.0662 -0.20112 0.0977 0.0416
-0.02118 0.0387 0.5843 -0.06303 0.0484 0.1946 | 0.030367 0.1348 0.8221
-0.01021 0.00950 0.2834 -0.00933 0.0118 0.4306 -0.03655 0.0251 0.1484
3.556E-6 1.288E-6 0.0061 | 4.045E-6  1.623E-6 0.0136 | 0.000027  5.534E-6 <.0001
-0.06307 0.0256 0.0142 -0.11116 0.0349 0.0017 -0.25359 0.0755 0.0010
DF= MSE= R-Sq.= DF= MSE=  R-Sq.= DF= MSE= R-Sq.=
320 0,237 0,970 166 0,198 0,967 127 0,190 0,982
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Table 7. Diffusion of postpaid mobile.

Panel estimation for period 1993-

2006.
EU-27 EU-15 EU-12 (new member states)
Variable Estimate  St. Error Pr> |t Estimate  St. Error Pr> |t Estimate  St. Error Pr> [t
Location effects
FIXED_PER_100INH 0.054379 0.0159 0.0007 -0.01331 0.0245 0.5870 0.045564 0.0243 0.0636
MNP_INTRO 0.195732 0.8171 0.8108 | 1.390151 0.7274 0.0577 | 3.257542 4.1183 0.4304
_2G_INTRO 0.912258 0.4099 0.0268 | 7.497437 2.5274 0.0035 -0.67294 0.8772 0.4444
_3G_INTRO 1.293135 0.7781 0.0975 0.617212 0.8548 0.4713 0.700301 2.6776 0.7941
_2G_OPERATORS 0.23244 0.1629 0.1545 | 0.401162 0.1837 0.0304 0.6342 0.3501 0.0725
GDP_USD_PC -0.00008  0.000038 0.0347 -0.00008  0.000037 0.0324 -0.00022  0.000138 0.1114
Speed effects
FIXED_PER_100INH -0.00466  0.000934 <.0001 | 0.001257 0.00135 0.3533 -0.01165 0.00209 <.0001
MNP_INTRO -0.0114 0.0509 0.8231 -0.08901 0.0438 0.0435 -0.176 0.2710 0.5172
_2G_INTRO -0.19238 0.0528 0.0003 -0.89529 0.2832 0.0019 | 0.034212 0.1363 0.8022
_3G_INTRO -0.07059 0.0472 0.1356 -0.05658 0.0474 0.2344 | 0.022149 0.1875 0.9062
_2G_OPERATORS -0.00564 0.0115 0.6250 -0.01931 0.0116 0.0975 -0.0608 0.0353 0.0877
GDP_USD_PC 3.713E-6 1.571E-6 0.0187 3.283E-6 1.597E-6 0.0413 9.87E-6 7.792E-6 0.2077
(*) hO in F test saying DF= MSE= R-Sq.= DF= MSE= R-Sq.= DF= MSE= R-Sq.=
‘no fixed effects’ is 315 0,349 0,940 163 0,186 0,951 125 0,367 0,958

always rejected.
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