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Outline

Differences between US and European mobile
phone markets.

The importance of standards in competitive
markets.

Spectrum Allocation and Auctions Theory.
UK, Dutch, Swiss, Danish and Turkish auctions.
Lessons on good auction design.



History of Mobile Phones in US

Cellular radio replaces wires with radio signals and has a series of
radio relay stations (cell sites). Stations are linked via microwave
transmission. Increasing capacity involves shrinking size of cells as
same frequency can be used within a cell (theoretical idea in 1947).

1970s - Development of transmitters and receivers for co-ordination
of cells and the development of switching equipment.

1981 - FCC allocation of 20MHz to LECs and 20MHz to McCaw
Cellular (now AT&T Wireless).

1994-95 FCC auctioned 120MHz of personal communications
services (PCS) wideband spectrum raising $20bn or so.

Initially FCC prohibited one company from owning more than

45Mhz, of PCS, cellular radio and specialised radio spectrum.
3
Currently we are using 2G technology, 3G coming soon.



Developments in Mobile
Telephone Markets

Europe

In 1969 the Nordic
telecommunications conference
established the Nordic Mobile
Group.

In 1975, the Nordic
telecommunications conference
recommended the NMT 450 MHz
network to be built.

In 1981, the first analogue - NMT
450 system - commercial cellular
services started in Sweden and
Finland.

In the late 1980s, a common
European digital standard - GSM
(Global System for Mobile
Communications) was approved.

In 1992 the first digital cellular
Commercial services in the world
Started in Finland.

USA

e In the 1960s, cellular technology
was invented at Bell Labs.

e In the early 1970s analogue cellular
technology became available,
developed by AT&T and Motorola.

e In 1968-1983 there were regulatory
hurdles by FCC in making the
decision regarding wireless
licensees.

o In 1983, cellular services started.

e Free competition of technologies
based on different standards
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Problems with the US Mobile
Telephone Market

1985 Nordic Cellular Market same size as that of US.

1968-83 FCC decides who to give licenses to and how
many.

Regulated free local calls in US slows entry of mobiles.
Competition with older pager technology.

Price regulation and receiver pays system allowed
higher prices.

One digital standard in the 1990s (GSM) helped in EU.
Multiple standards operate in US. 6
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Table 13: International Comparisons of Mobile Pricing

Country Business Residential Revenue

Mobile Mobile Per
Basket Basket Minute

Australia $759 $172 $0.18

Japan $907 $347 $0.33

New Zealand $1659 $368 $0.15

South Korea $1039 $357 $0.19

Asia-Pacific Average $1091 $311 $0.21

Austria $736 $3R7

Belgium $860 $266

Denmark $045 F183

Finland $1074 $152

France-Orange, Forfait 2H $1063 $406 $0.20

France-Orange, Forfait SH $790 $683

Germany $1124 $200 $0.20

Greece $1262 $308 $0.28

Iceland $815 $167

Ireland $1157 $257

Italv $1556 $345 $0.21

Luxembourg Fa90 $184

Netherlands $700 $269

Norway $717 $214

Portugal $1252 $388 $0.21

Spain $1618 $323 $0.23

Sweden $1257 $206

Switzerland $1046 $284

U K.-BT $1006 $339 $0.21

U.K .-Vodatone $1047 33

West European Average | $1040 $299 $0.22

Canada $1026 $422 $0.13

U.S.A.-Qwest $772 $415 $0.16

U.S.A . -Sprint 5692 3479

Sources: The mobile baskets are from Telicen T-Basket
Rewvenue Per Minute estimates are from Adam Quinton et al. Wireless Adairix
Lynch, Jan. 2002,

Source: http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-02-179A2.pdf, FCC (2002).

at 3.

Mabile (GSMAPCS) Basket!, Teligen Limited, Feb. 2002 the
IO, Global Equity Research, Merrill
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Table 4: Top 25 Mobile Telephone Operators by Subscribers

(in thousands)

Year-End 2000

Y ear-End 20001
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19
20
21
22
23
24
25

Owperator Total
Werizon Wireless 27.505
Cingular 19.681
ATET 15,163
Sprint PCS ©2.543
MNextel 0.678
ALLTEL 6,300
VoiceStream 3.RT9
US Cellular 3.061
Western Wireless 1.050
Powertel QOS
Owest ROS
CenturyTel 751
TeleCorp 666
Dobson Comuim. 654
Rural Cellular 552
Price Cormm 528
Centennial 6n6s
Triton PCS 446
Cincinnati Bell 339
PR Tel. Co. 335
Nextel Partners 227
MMidwest Wireless 208
Cellcom 190
Leap Wireless 190
MNtelos 168

Operator
Verizon Wireless
Cingular
AT&ET
Sprint PCS
Nextel
VolceStream
ALLTEL
US Cellular
Western Wireless
Leap Wireless
OQwest
Telecorp (1)
Centennial
CenturyTel
Dobson Comuim.
Triton PCS
American Cell.
Rural Cellular
Price Wireless (2)
Nextel Partners
Alamosa PCS
Broadwing
Aldrgate
PrimeCo (3)

PR. Tel. Co.

Total

29
21

I8
13

8

308
L5960
047
LS55
o677
L9933
JOR3
Aol
ATT
L1119
L4
JO1IR
827
TOT
T
0RO
057
047
S70
516
S03
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Sources: For 2000, see Sixth Report, at 13464, For 2001, publicly available company documents such as

-

operators

news releases and filings made with the Securities and Exchange Commission.
estimate from Paul Wuh er af., Unired Stares Cellular Corp. ro Acguire PrimeCo in Chicago,
Becomes 7" Carrier in Marker, Global Equity Research, Goldman Sachs, May 13, 2002, at 2.

PrimeCo

Source: http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-02-179A2.pdf, FCC (2002).
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Market Shares in the UK mobile phone market

Table 9

Subscriber numbers by operator (000's)

All operators Vodafone o2 T-Mobile Orange
Connections during period
01/02 Q2 4.282 1,151 1,070 997 1,064
o1/02 Q3 4,805 1,351 1.118 1,323 1.014
01/02 Q4 3.480 984 792 944 760
02/03 Q1 3.553 a7 1 201 956 725
02/03 Q2 4,394 1.058 1,168 1,240 928
Subscribers at end of period
Post paid
o1/02 Q2 13,322 4,565 3,418 1,733 3.606
01/02 Q3 13,882 4,793 3,474 1,853 3.762
o1/02 Q4 14,291 4,914 3,542 1,928 3.908
02/03 Q1 14,6850 5,020 3,653 2,004 3,972
02/03 Q2 15,237 5,162 3,824 2,107 4,144
*Pre-pay
o1/02 Q2 30,447 6,126 7.550 8,195 8,576
01/02 Q3 31,037 S,241 7,601 8,569 8,626
o1/02 Q4 31,992 6.840 7,542 8,822 B.788
02/03 Q1 32,272 6.829 7,518 9,095 8.830
02/03 Q2 33,136 6,943 7,825 9,651 B8.916
*Total
o1/02 Q2 43,769 10.691 10,968 9,929 12,181
01/02 Q3 44,919 11,034 11,075 10,422 12,387
01/02 Q4 46,283 11,754 11,084 10,749 12,696
02/03 Q1 46,822 11.849 11,171 11,100 12.802
02/03 Q2 48 373 12,105 11,449 11,758 13,060
Net change during period
o1/02 Q2 1,033 134 Ta 501 320
01/02 Q3 1.150 243 107 494 206
01/02 Q4 1.364 T20 9 327 308
02/03 a1 639 as a7 250 107
02/03 Q2 1,451 256 278 659 258

Some differences exist between networks regarding calculation of pre-pay customer disconnections and this will effect pre-pay subscriber figures. Digital to
analogue migrations and those from Pre-Pay to contract or contract to Pre-Pay will be counted as a disconnection and subsequent new connection. As a
result of this connections during the quarter may be slightly overstated.

Source: http://www.oftel.gov.uk/publications/market info/2003/mobile/q2mobile0203.pdf



Figure A-1. Sources of Locational Competitive Advantage
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Reproduced from Porter, “Location, Competition, and Economic Development.”

Source: Council of Economic Advisors (2000).
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Spectrum Auctions

The radio spectrum i1s a scarce natural resource which 1s extremely
valuable. It belongs to national governments within their
geographic areas who have a right to allocate it commercially.

Owners of particular frequency ranges have a government granted
natural monopoly over the portion of spectrum they own.

However owners of particular portions may offer compete with one
another 1n offering identical services (e.g.wireless phone).

A franchise auction would seem to be a good way to allocate
spectrum to the most efficient firms.

Although the spectrum is fixed in bandwidth, the government can
choose to auction smaller packets in order to have more firms.

Why do auctions lead to most desirable firms operating spectrum?

What determines how close prices are to marginal cost? 13
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Auction Theory

Auctioning of radiospectrum advocated by Coase (1959).

Auctions can be compared to ‘beauty contests’ (where bureaucrats decide
between business plans).

Auctions force companies to put money where mouth i1s. It 1s difficult to

specify and evaluate criteria for beauty contests. Auctions can raise large
sums of money (UK=2.5% of GDP).

Two main types: ascending (English Auction); sealed bid (First price or
Dutch Auction).

English Auction can encourage collusion because early bids can be used to
signal to other players and can encourage weak bidders to drop out early
(because of bid transaction costs and low probability of winning).

Dutch Auction does not allow strong bidders to know what weaker bidders
valuation 1s. However if weaker bidders win then the outcome is not
efficient.

A good auction in either case encourages entry and discourages collusion.



Objections to Auctions

Risks involved too great.
Bid costs are passed on to consumers.

Investment reduced 1f bid price goes up.

Questions:
— Is an auction fee different from a development cost?

— If auction fee goes up how does this effect competition in the
market for the service?

— How 1s speed of roll-out of service (and 1its associated
investment) likely to be effected by increase 1n auction fee?
16



Issues in Auction Design

Stimulating new entrants in the light of the fact that 2G
incumbents had advantage in 3G market.

Royalties or Lump-sum payments?

— Why are lump sum payments more efficient?
How many licences to 1ssue?

— If we let the market decide what will happen?
Appropriate legal framework

— Minimum reserve price, no allocation in the absence of
bidders and make sure procedures in line with
legislation.

17



Revenues from European 3G
mobile phone auctions

Date of Auction

Euros per Capita

UK
Netherlands
Italy
Switzerland
Germany
Austria
Belgium
Greece
Denmark

March-April 2000 650
July 2000 170
October 2000 240
November-December 2000 20
July-August 2000 615
November 2000 100
March 2001 45
July 2001 45
September 2001 95

Source: Klemperer (2002)

Q: Why did revenues vary so much between auctions?

18



UK Mobile Phone Auction

The first 3G license auction. 5 licenses auctioned of which 1
reserved for a new entrant. This encouraged new entrants to
bid. License to last from 2021 and obligation to make network
available to 80% of population by 2007.

Bidders had to be active and current top bidders could not bid
in the next round of the multiple round ascending price
auction.

There were minimum bid increments.

Competition was assured for the reserved licence and this spilt
over 1nto the non-reserved licences. In the event 9 new
entrants bid strongly and revenues were £22.4774bn.

The auction concluded when only 5 bidders remained. "



Dutch and Swiss Auctions

* Netherlands followed British design but they had 5 licenses
and 5 incumbents. Result strongest new entrants partnered
incumbents and only one weak new entrant bid. Result
auction revenue of E3bn rather than predicted E10bn.

« Switzerland followed British design 1n auction of four
licenses but allowed joint bidding agreements so the number
of bidders dropped from 9 to four a week before the auction.
The government postponed the auction but were legally
challenged and had to sell at the reserve price. A sealed bid
auction may have been better.

20



Danish and Turkish Auctions

* Denmark had 4 incumbents and 4 licenses. They
had however realised that in this position a sealed
bid auction 1s better. The result (after the collapse
of telecoms shares) was revenues twice that
predicted beforehand.

* Turkey auctioned 2 licenses sequentially in 2000
but set the reserve price of the second at the price
of the first. What do you think happened?

21



How did sequencing matter in

European mobile phone auctions?

Learning to play the game. The only successful
auctions were the first of their type.

Learning opponents valuations. This influenced
corporate strategy and decision to bid in future or seek
alliances.

Market complementarities meant later market auctions
were more valuable to previous winners.

Budget constraints did seem to arise for some firms as
the high 1nitial cost of licenses boosted debt levels.

How can these problems be avoided for 4G?
22



Conclusions

Standards important in stimulating innovation and competition.
Number of firms crucial determinant of price.
Spectrum 1s scarce and needs to allocated efficiently.

Designing effective auctions which facilitate entry and reduce
collusion 1s difficult.

— Need to test rules for obvious problems.

— Need to set market structure in advance not in auction.
— Need to apply normal anti-trust standards to bidding.
— One design not appropriate for all markets.

23



Next

* Deregulation of Surface Transport
and Airlines

* Read: VVH Chaps 16 and 17
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