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1. Introduction

This paper describes the devdopment of Deutsche Tdekom AG, the former monopolist
tdecommunications provider in Geamany dter the liberdisation of the maket for
tdecommunications sarvices As a oonseguence of this  liberdisation the whole
telecommunications industry underwent a fundamentd trandformation. The dynamic
interaction between deregulaion, technological innovation and drategic choice on the firm
and product levd chdlenges both incumbents like Deutsche Tdekom and new players to
fundamentdly rethink their business and reformulae their Srategies

In an andyss of the “interrdated causes of change’ in the tdecommunications industry
Fransman (2000) remaks tha, dthough economigts like Marshdl and Schumpeter have
been wel aware of the phenomenon of indudrid dynamics we do not yet have a
satisfactory theory for undersanding and explaining the sysematic patterns behind the rich
and detaled higoricd evidence provided by indusry and technology sudies Although
this paper is not primarily concerned with the trandformation of the indusry as such but
rather with its impact on the former sate monopoly in Germany, Deutsche Tdekom AG,
Fransman's obsarvaion holds true dso for the firm leve. One might dam that important
contributions to the evolutionary theory of the firm — in particular the resourcebased
perspective on the firm (with the semind contribution of Penrose (1959), see Foss (2000)
for a survey) — might give some guidance. However, a comprehensve theory of firm
development and its interconnectedness with chenge on the indudry levd is badly missng.
Such a theory has to start with empirica observations of how firms are affected by change,
how they react and what possble connections to industry-wide phenomena can be
established. Thus, this paper provides a desription of the change in the German
telecommunications market and its impact on Deutsche Tdekom AG as the incumbent
‘mothercom’. The theoretical lens is provided by the resource-based perspective on the
firm. Additiondly, it is conjectured that fest-paced technological change as witnessed in
the telecommunications industry can inform aternative views on corporate governance as
proposed by O'Sullivan (2000), Grandori (2000) and others.

Three interdated processes are important to undersand the transformation of the
tdecommunications industry:  Deregulaion/re-reguletion, the decondruction of the
indudry vaue chain and fast-paced technologica change. These three devdopments are
seen as key concepts for understanding both indudtry trandformation and change on the
firm levd. It would be fascinaing, though clearly beyond the scope of this paper, to
inquire into possible causd relationships between these processes.

1.1. Deregulation/re-regulation

Deregulation of the European tdecommunications industry hes its roots in the mid-1980s.
As a brief higory of tha process in the next section will show, deregulaion was above dl
a poalitical process. As Frangman (2000) argues, dereguldion induced a trangtion in the
indugry’s technologica regime which dructures the ‘learning regime  determining the
geed and direction of innovation. Wheress the 'old tdecommunications industry was
characterised by a 'closed’ innovation system (the monopoly network operator and service
provider chose a drde of sedidis suppliers reaulting in a wel-defined, dow innovation
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process), deregulation leads to competition by new entrants and verticad Specidisation
which in tun leads to multiple suppliers on different leveds. Put more generdly the
industry vaue chain was decongtructed.

1.2. Industry value chain

The gmilarity to the evolution of the computer indudry is obvious. IBM as the globd
leeder in mainframe computers was a veticdly integrated compay with a highly
integrated  in-house production chain; from chip desgn and manufacturing, assembly,
operding sysems, gpplication software to sdes and digribution marketing computers were
desgned, produced and s0ld by one sngle firm. The mid-1980s saw smdler scde
secidids entering the maket in each layer, eg. Intd, Motorolaz AMD and Cyrix
reshgping the semiconductor industry, Microsoft and WordPerfect creating a market for
dandardised agpplications software, Compag, Ddl and others assambling and partly
digributing the find product etc. Within a few years the industry, once dominated by one
large player, changed completdy into a competitive fidd with multiple players in severd
newly emerging busnesses A smilar devdopment can be seen in the tdecoms indudtry.
Each nationd tdecommunications market was once dominated by an incumbent date
monopoly that owned and operated the network, created products and services, and sold
them to private cusomers and busnesses. As in the computer industry, de-monopalisng
the indudry crested entrants on dl layers which dramdicdly changed the innovation
regime and the economics of the indudry. One important implicaiion for tdecoms
companies is the location of vdue in the vdue chain; depending on the customer segment
the location of high-vaue generding activities will vary which makes it difficult for a
provider to provide dl servicesto al cusomer segments.

1.3. Technological change

Findly, technologicd change can be seen as both a cause and a consequence of the other
two factors. Deregulation and decondruction of the indugry vdue chan spurred
technologicd change Vice veasa technologicd innovatlions accderated  vertica
digntegration and led to new and fast-growing markets, which in turn requires regulatory
activity as the market for Internet access clearly shows.

The decondruction of the verticdly integrated industry and activities of a newly erected
regulatory authority changed the industry economics profoundly. As a consequence, new
and (even more s0) old firms in the tdecommunications industry are congtantly forced to
re-examine the fundamentas of ther busness and (refformulate their srategies. How did
Deutsche Telekom reect to this challenge?

The paper is organised as follows. In the next section, the process of the liberdisation of
the German market for tedlecommunications is described. Specia consderaion is given to
the work and the impact of the German regulaory authority. Then, a company profile of
Deutsche Tdekom is given (section 3). The impact of deregulaion on Deutsche Teekom's
busness is the subject of section 4. Section 5 describes and andyses DT's efforts in
reformulating its corporate draegy and internd organisation (induding R&D) as a
response to market liberdistion. Section 6 gives an overview of current developments in
DT sbusnessfidds Section 7 offers concluding comments.
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2. The German tdecommunications market in trangtion

2.1. A brief history of liberalisation

Because of huge network externdities, the market for telephony was traditiondly seen as a
naturdl case for a regulated monopoly in most countries. Although this holds true for the
telecommunications market as such different structures emerged in different countries, in
Europe, Austrdia and New Zedand there was one state-owned provider wheress in Japan
the sarvice for nationd and internationa connections was split between two providers. In
contrast, the US and Canadian market witnessed severd regiona cariers. Thus, the
darting point for liberdisation was quite different in different countries In the early 1980s
telecommunications policies witnessed a fundamenta change. Fird, there was growing
dissatisfaction with the sarvices provided by the dae-owned companies. It was
increesingly bdieved tha competition between suppliers would technicdly  and
economicadly improve the products and savices Second, technologica innovaion in
sverd rdated fidds increasngly undermined the idea of a telephone network ill ieing a
naturd monopoly. Besdes providing completdy new savices technologicd innovaion
led to increesng modularization (Langlois 1999) which lowers entrance barriers and
invesment spedificity.

In the European Union discussons began in 1987 with the publication of the Green Peper
declaring the intention of egtablishing a common market for tdecommunications services
and equipment. The subsequent information and tdecommunications policy was then
sgnificantly influenced by the White Pgper on growth, compstitiveness and employment
(1994). Beddes the diminishing technologicd need for reguldion, the IT-driven
information and communication indudries were beieved to pave the way towads an
informetion sociely and thereby dimulating growth and employment in the member
countries. This devdopment should be driven mainly by the private sector, supported by
an gopropriate regulatory framework.

Pardld to the discusson on the European leve the debate on liberdisation of the markets
for posts and tdecommunications services in Germany dates back to the early 1980s. The
newly dected German government under Chancdlor Kohl (1983) established a committeg,
later known as the "Witte-Kommittee.* As a consequence, the liberdisation of the German
telecommunications market proceeded through three stages.

Sagel

In the firs dage the established indiitutions in the posts and telecommunications market
were redructured by the then Miniser of Posts and Teecommunications. The dae
monopalies for termind equipment, data transmisson and vaue-added services as wdl as
mobile and sadlite communications were abandoned. At the same time the operationd
activities of the old monopoly Deutsche Bundespost were separated from the regulatory
tasks (type approvd, assgnments of frequencies, authorisation issues, eic.) by egablishing
three companies Deutsche Bundespost Poddienst, Deutsche Bundespost Postbank and
Deutsche Bundespost Telekom. All three companies remained fully in public ownership.

1 Cp. the section on 'telecommunications liberalisation' a http:/mww.regtp.de
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For the firg time in higory, Deutsche Bundespost Telekom faced a certain degree of
competition. Although the separation between regulaiory and operaiond activities was a
firda gep in the direction of liberdistion, the regulaory authorities continued to act
srongly in favour of Deutsche Bundespost Teekom. As one consequence the Federa
Office for Pogts and Telecommunications (‘BAPT') was established in 1990 dressing the
separation between regulation and market activities.

Sage 2

Pardld to the restructuring taking place in Germany the discusson on liberdisation of the
telecommunications market in the EU continued. A Coundl resolution from July 1993
decided to abandon the date monopolies in voice teephony. Furthermore, nationd
governments agreed upon the opening of nationd infrestructures to EU-wide competition
until 1998. In Germany regpective meesures were teken by tranforming the three
Bundespost companies into stock companies.

Sage 3

The find stage was introduced by the Teecommunications Act (TKG) coming into effect
on July 25, 199. Among other issues the TKG led to the inddlation of a formdly
independent regulatory authority for posts and tdecommunications on August 1, 1996 and
the cdlosng down of the Federd Minigry of Posts and Teecommunications on December
31, 1997. With these messures politicd conditions and legd conditions for free
competition in the German market for telecommunications were established.

Although other influences as for example rapid technologicd change, have certainly
playged an importat role it has to be dressed that the liberdisstion of the
tedlecommunications market in the EU and in Germany was primarily a political process. It
was the consensus of the politicd actors that liberdisation would foster employment,
innovetion and growth of the nationd economies. It is interesting to note that Snce 1998
the German market for tdecommunicaions beongs to the most liberd markets in the
world (see dso bdow). In comparison with other markets only one country went further in
liberdising the market; in Chile for every provider, induding the former sate monopoly,
Entel, specific prefixes were introduced. As a consequence, Entd lost more than 60%
market share within three months.

Deutsche Tdekom was not hit that hard by competition in the German market. However,
liberdisation had a profound impact on both the market in generd and Deutsche Telekom
as the incumbent in particular.

2.2. The German regulatory authority

As dready mentioned the teecommunications market has certain properties to be taken
into account during liberdisation. Firg of dl, the network infragtructure is owned by the
former incumbent. In turn, if competitors have to build up their own network infrastructure
they have to make huge specific invesments which esablishes high entrance bariers
Furthermore, although network externdities have been reduced in dze because of
technologicd innovation these externdities dill exigt in both markets for voice and data
trangmisson. Beddes that there are dgnificant information asymmetries between the
former incumbent, new competitors, the regulatory authority and the politicians providing
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the regulaory framework. Universal sarvice obligation and Smilar policies derived from
generd socid gods further complicate the regulatory task.

Because of these difficulties dl countries liberdisng the telecommunications sector have
st up a regulaory adthority which is intended to foster competition and smooth the
trangtion from a gstate-owned teecommunications monopoly to a private sector providing
these products and services. As can be expected from the divergent histories/situations
before liberdisation in different countries, the organisaion, content and impact of
regulaion dso differs ggnificantly between different countries. Reguletion is provided by
a government depatment/ministry (eg. Jgpan) or by more or less autonomous netiona
authorities (USA, Europe), the scope and organisation of which differ in important respects
from country to country.

In  Gemany, the Regulaory Authority for Tedecommunications ad Pogts
(‘Regulierungsbendrde fir Teekommunikation und Podt', henceforth RegTP) was founded
on the bags of the Tdecommunications Act on August 1, 1996 in Bonn. RegTP played a
decigve role in the deregulation of the tdecommunications market. The scope of its
adtivity is described as follows? “The former monopoly operators in the postd and
telecommunications markets, Deutsche Post AG and Deutsche Teekom AG, will be dble
to mantain ther dominant pogtion long after market liberdisation. The core task of dtate
regulation mugt therefore be to keep a check on each dominant provider’s pogtion in the
market and to creste a levd playing fidd to protect the new entrants The federd
government’s regulatory gpproach hence goes beyond merdy policing anti-competitive
behaviour ex pogt. The tasks associaed with such regulaion are too specidised to be
fulfilled under generd competition law. Hence the need for sector -specific reguldion, at
leest until effective competition is edablished in the posd and teecommunicaions
markets ... A gructurdly separate authority with the maximum possible independence is
needed to peform these tasks ... [The authority] is a higher federd authority within the
scope of business of the Federd Ministry of Economics and Technology”.

As most competition laws or gatutes and articles of regulatory authorities RegTP is aming
a a rather generdly formulated god; foster compstition in a liberdised market with a
former monopoly incumbent. In tdecommunications the trangtion from a regulated
monopoly to a competitive market usualy proceeds through three stages® In stage one the
incumbent holds a (quasi-)monopoly with a market share of more than 90%. Competitors
have no dternative network infrastructure available. Competition will grov out of this
dage only if such an dternaive becomes avalable, ether by new invesment and building
up a new network or by access to the incumbent's networks. The second Stage is
characterised by a dominated market with the incumbent's market share of 40-50%; no
competitor of dmilar Sze exids. Competition has brought down prices dready and entry
bariers are 4ill prevdent. In the find dage the maket benefits from workable
(oligopoligtic) competition in which prices drop further gving incentives to product and
process innovations.

The establishment and decisons of the RegTP are widdy beieved to be a success sory.
The authority became known to the generd public with the spectacular auction of the
UMTS licences in 2000 at the Btest. The auction generaied revenue of amost EUR 50

2 See http:/vww.regtp.de
3 See Sched! (2000).
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billion. However, the more important pat of RegTP's activities condds of decisons
fostering competition in the newly liberalised market. Among those decisons were:

— low formd barriersfor new entrants

— unlimited number of licences for new entrants in any busnessfidd

— low licensng feesno licence auctions (with the exception of GSM 1800 and UMTS
frequencies)

— unbundling of the locd loop and wirdess loca loop

— mandatory gpprova procedure for DT's mgor tariff decisons

— mandatory billing of DT for competitors

—  freenumber portability

— low interconnection rates

— universal sarvice obligation for important services

— fixed ratefor subscription to DT’ slocd loop for competitors

— cdl by cdl for long disance and internationd voice telephony

— obligation for DT to offer competitors a non-discriminatory wholesde flat rate for
Internet access

How can the impact of these decisons be evduaed? In tdecommunicaions, the
competitiveness of a market can be roughly characterised by (i) intensty of competition,
(i) pogtion of the former incumbent and (jiii) the effects of competition. The
corresponding measures are (i) market entriesnumber of competitors, (i) market share of
incumbent and (iii) price movements for services Of crucid importance is the demarcation
of the market; the devdopment of the markets for the locd loop, nationd and international
long digance cdls mobile communication, and data sarvices and internet services was
quite different. In addition, a spatid dimension is required for some markets, eg. the loca
loop, dnce the technica and economic conditions in agglomerations differ from those in
rurd regions.

2.3. Impact of liberalisation on market competitiveness

As can be imagined from the lig of dedsons and regulations in the last section,
deregulation had a drametic impact on Deutsche Telekom's busness. Moreover, many of
RegTP's decisons meant in fact reregulaion for DT. Beddes that, Snce liberdisation
Deutsche Telekom faces aggressve compdition in dl layers (equipment, network,
service&r;g).4 As described @bove, the devdlopment of the market can be characterised as
follows

(i) Market entries & growth

a) new network operators Two types of new network operators entered the German
maket:® Large network operatorsphone carriers, eg. Mannesmann, Viag Interkom,
and otd.o (which was acquired in April 1999 by Mannesmann), which build country-
wide new network infragtructure. The necessary large capitd expenditures are partly
raised from utility companies that are themsaves subject to deregulation and strive for

* For the layer structure of the telecommunications industry see Frangman (2000).
® Seetables 13& 14.
6 Cp. Telecommunications online, 10/1999.
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b)

new busness opportunities by diverdfication. By acquistions and huge invesments
Mannesmann (now Vodafone) has become the largest dternaive phone carier in
Europe (and is currently number two in Germany, Audria, France and Italy). Besdes
tha smdl cty caries and locd utility companies build focused networks in
metropolitan areas and business centres, therefore generating a (limited) dternative to
DT slocd loop.

Service provider (reselers): Cdl by cdl generated a profitable busness modd vigble
a leest in the short run; indead of invesing in network cgpacity new entrants Smply
red| cgpacity from Deutsche Teekom. This is a compdling modd because resdlers
are typicdly smdl entrants with lower cogts per minute than DT was dlowed to charge
for the use of its nework and have a sgnificantly higher return on assets. However, as
sandard economic theory would predict, an aggressive price war brought profits down
which has dready led to afirst wave of exits and mergers.

This dhakeout notwithganding, the number of providers and licence holders is
growing. By mid-2000 more than 1800 sarvice providers were registered with RegTP,
the mgority being Internet service providers offering Internet access services
(figure3).

Market growth

Besdes an increesng number of competitors the German market for telecommunications
a0 grows in terms of volume, traffic and subscribers:

market volume: Revenues in the market for telecoms services rose by 10% in 1999
(teble 1) to a totd of DM 955 hillion. The key driver is the growth of mobile
communications where revenues grew by 38% to DM 30 billion in 1999.

increasing traffic: In spite of sharp price decreases telecommuricetions revenues are
rigng because of increasing traffic. The totd number of cal minutes (fixed and mobile
voice, data) is estimated to grow by 50% from 1997 to 2000.

subscribers Growth in mobile communications is one of the key drivers of market
growth. In Germany there are four mobile networks D2, operated by Mannesmann
(now Vodafone, with a maket shae of 406% by mid-2000); D1, operaed by
Deutsche Telekom (39.4%); E1 (E-Plus Mobilfunk, 14.7%); and Viag Interkom (E2)
with 53% maket shae. In 1999 subscriber numbers grew by 9.7 million to 232
million boogting the penetration rate to 28.3%. In 2000, growth accderated. By the end
of 2000 RegTP forecested some 48 million subscribers which would push the
penetration rate up to 60% (figure 5).

The growth in online user numbers in Garmany shows a amilar picture. Subscribers to
online services are expected to have grown to more than 9 million by the end of 2000.
The total number of Internet users in Germany is estimated to reach over 25 million by
the end of 2000 which represents a 70% increase within one yeer.

Market growth is reflected in job growth. The downszing underway a Deutsche Teekom
(6.2% and 4% less employess in 1998 and 1999) is more then outweighed by new jobs
crested by competitors. By the end of 2000, 239,000 people worked in the German
telecommunications market which means an increase of 3.5%, after a 2.7% rise in 1999.



Deutsche Telekom in transition 11

(i) Market share of incumbent

One year dter liberdisation, DT's market share in totd cdl minutes was gill above 90%
(figure 4). However without locd cdls (domestic long-distance, internationad and fixed to
mobile cdls) competitors had dready reached a market share of up to one-third. In 2000
DT's rivds managed to cut 22% out of totd cadl minutes Subtracting locd cdls DT's
competitors reeched a whole 40% market share in domestic long-disance, interngtiona
and fixed to mobile cdls combined. In mobile communication, both DT and its largest
competitor (Mannesmann, now Vodafone) hed an goproximete 40% market share from
1998 to 2000. As in many other countries in Gemany the make for mobile
communication is one of odligopolisic competition with two large firms Competition in
the locd loop remans a problem. In 2000 DT dill holds a quas-monopdy in the market
for locd cdls, dominating the loca loop with a market share of 98.5%.

(iii) Prices

As was to be expected, sharp price competition drove prices sgnificantly below monopoly
level (see figure 1). Domedtic long-distance rates dropped up to 85%. Furthermore, rates
for the ten most important foreign connections decreased by an average of 74% from 1997
to 2000 (figure 2). Not surprisngly, the consumer price index for voice telephony reflects
these price decreases and an 8% increase in the (not deregulated) rates for loca cdls.
Minimum prices for cdl-by-cdl daytime Internet access declined from 9 Pfennig (end

1998) to 32 Pfemnig (mid-2000). In mobile communications prices dropped by 13.1%
from mid-1999 to mid-2000 and atotd of 60% from 1995 to 2000.

Ancther important aspect of market dynamics is technologicd innovation. Rapid market
growth induced by deregulation has fostered R&D expenditures and led to accderating
technologicd change Some of 1999's “ten hottest technologies’ spotted by
Telecommunications Online in its May 1999 issue are dreedy outdated by next-generaion
technologies. Another example refers to the utilistion of the locad loop condagting manly
of copper lines. Until recently, ISDN was seen as the most efficient use of these copper
lines, dlowing for two 64 khit/sec connections per copper par a the same time which
dlowed cusomers to have Internet access and a voice connection sSmultaneoudy. After
DT introduced a ‘primary’ ISDN savice dlowing for 15 64 kbit/sec channds xDSL
(Digitd Subscriber Line) is date-of-the-art dlowing broadband loca access using old
wires which was not thought to be feasble just a few years ago. ASDL as offered by DT
(under the brand name 'T-DSL') provides 768 kbits'sec downgream and 128 kbits'sec
upstream. SDSL offered by some competitors reaches up to 2.3 MBIt both downstream
and upstream. Deutsche Bank Research forecasts that the number of DSL lines in
Germany will exceed 10 million by 2008, cresting a whole new market for broadband
local access and services.

How is the overdl effect of regulaion to be evduaed? In the maket of non-local
(national & international) calls the stage of working competition has been reached. With
respect to mobile communications, in Germany (as in many other countries) the market for
mobile communication is one of dligopalidic competition with two large firms (DT &
Mannesmann/Vodafone). Internet access has more or less become a commodity business.
Current discussons and regulatory measures in this narket revolve around wholesde flat
rates to be offered by DT. However, this problem has its roots in the ill exiding
monopoaly of DT in the local loop, use of which is required for internet access. Although in
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metropolitan arees certain dternatives to DT are available the local loop is ill not subject
to competition in Germany because of high entry barriers.

According to measures (i)-(jii) liberdistion in Germany was quite successful even by
internationd comparison (see tables 13 and 14). More independent network operators than
in other countries entered the maket. Besides that, prices dropped faster and more
sgnificantly than in other countries. The main reason seems to be that there are only low
forma bariers for new entrants in the voice telephony mearket. Furthermore, as long as no
monopoly bariers are touched (eg. locd loop) mobile communications (except licensing)
and Internet related services are not subject to regulation a al. In addition, RegTP placed
an obligadion on DT to open its fixed voice teephony network infragtructure to
competitors a low interconnection rates.

This devdopment is remarkable because the government holds ownership of DT and is a
the same time the find authority of the regulatory process. Therefore, there are conflicting
intereds & government leve. In addition, regulaion is quite naurdly a battleground for
DT and its competitors because every decison of the regulatory authority shapes the rules
of competition dgnificantly. In Germany the public a large dso has a great interest in
regulaory messures, for example with respect to Internet access. Telecommunications
infragtructure and its evolution are widdy beieved to shape future economic and societd
development in important ways Therefore, the politics of regulaion will be andysed in
more detail in the next subsection.

2.4. Politics of regulation

As was dready mentioned, the government as both owner of DT and the regulaory power
is aguably the most important player in regulation. Further players are DT itsdf, its
competitors and the generd public representing individuds and businesses increasingly
dependent on IT and tdecommunications products and services. The interests of DT, its
competitors and the generd public can be illustrated in a rather graightforward manner:
deregulation of market (DT); deregulation of market, far-reeching regulation of DT
(competitors); chegp, fad, reidble and innovaive tdecommunications services
(buyers/generd  public). Since the work of the regulatory authority influences the core
busness of DT and its competitors in important ways, a cdoser look a the content and
politics of regulaion is warranted. DT's mgor tariff decisons, and certain sarvices which
DT offersto competitors, are subject to approva by RegTP.

It is not surprising that DT’s rdaionship with the regulatory authority has never been very
harmonious. DT has drong interests in RegTP eadng down on liberdisation. On the other
hand, DT's competitors have interests in bresking up DT's former monopoly postion as
fast as possble in dl markets. The regulatory framework in turn depends crucidly on the
rules of the game, i.e. the ddegation of authority and decison processes within RegTP and
the government. Formdly the Regulatory Authority is a “higher federd authority within
the scope of business of the Federd Ministry of Economics and Technology””. In certain
respects RegTP superseded the former Federd Ministry of Posts and Telecommunications.
RegTP's decisons ae made by its five ruling Chambers. The interested parties are
involved in the process manly by hearings. RegTP's ruling canot be reversed by the

7 See http:/ww.regtp.de



Deutsche Telekom in transition 13

Minidry; there is no scope for governmenta discretion in the determination process per se
However, the Minigry exerts sgnificant influence by gppointing RegTP's presdent and
vice-presdent. Therefore, despite RegTP's forma independence from the government the
latter is seen to reman an important determinant of regulatory politics Being a mgor
shareholder of DT the government clearly has conflicting incentives On the one hand,
competition seems to foder innovaion and growth in the tdecommunicaions industry and
to bendfit the generd public. On the other hand, far-reeching deregulaion/intense
competition means lower company vaue of DT and fewer posshilities for indudrid

palicy.

The firgt presdent of RegTP was Klaus-Dieter Scheurle, member of the CSU (dster party
of the CDU, the Gaman Chrigian Democrat Party). In September 1998 the Socid
Democrat Party (SPD) won the federd eection and Gerhard Schréder was elected as the
new Chancdlor. Since the mogt sraightforward way of influencing RegTP's decidon is by
gopointing favoureble presdents and vice-presdents rumours were soon heard  that
Scheurle would not remain president of RegTP for long after the federa dection. In any
case, ater the dection of the new left-wing government the regulatory authority wes sad
to increasingly come under pressure to take regulaory decisions in favour of DT because it
seemed that the government was not only interested in generating a high revenue from
further sdes of DT shares but dso had some (old Socid Democrat) ideas about indudtrid
policy by supporting DT in its Sruggle to become aglobd player.

At fird dght, this impresson was drengthened by RegTP's presdent Scheurle sending in
his resgnation effective from December 31, 2000. Furthermore, Maithias Kurth, a that
time vice-president of RegTP, 'succeeded to the throne on January 15, 2001.8 Kurth is said
to have a dose rdaionship to the federd Miniger of Finance, Hans Eiche. Furthermore,
dthough the regulatory authority itsdf and the German monopoly commission agreed thet
reguldion remans necessxy to ensure working compdition in the tdecommuniceations
market, speculation even went so far that the new DT-friendly government would consder
cdodgng down the regulaory authority which would be fully in line with DT's intereds
The resignation of Scheurle was said to be aresult of strong political pressure.

This interpretation seems plausible because the presidency of RegTP is a hot seet. Players
with big money being in tough comptition are condantly trying to influence regulaory
meesures. However, there is ancother explanation that was informaly confirmed by RegTP;
in Augugt 2000, the auction for next generation (UMTS) licences was cdosed, generating
revenue of more than EUR 50 hillion. Doing so RegTP, represented by its presdent,
ganed high populaity (dthough there wes laer citidsm tha the German mobile
communicaions industry will suffer from this cogt for a long time) and a good reputation
among professond observers of the tdecommunications market. Scheurle was hired by a
Swiss invesment bank that made him “an offer which he could not refuse” (a reported
7-figure income in DM) that dlowed him to ge rid of the politicd conflicts he was
involved in as RegTP s president.

There is a consensus that the decisons of RegTP have not become more lenient with Kurth
as new presdent. Ingtead, it has been Kurth's explicit god to foder competition in the
locdl loop as a detailed report on the current Stuetion in the loca loop market indicates. He

8 See Der Tagesspiegd, 26. November 2000, ,, Chef-Regulierer muss ExMonopolisten schonen®, p. 23;
and c't (Magazin fur Computertechnik) 26/2000, ,, Genug reguliert?* p. 26.
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initiated this report when he was vice-presdent of RegTP. The local loop is one of the few
remaining markets in which DT dill holds a de facto monopoly. Some indudry observers
believe that the god of establishing competition in the German tdecommunications market
will be reached with competition in the locd loop. In fact, the locd loop as pat of fixed-
line voice sarvices is the only one of four current core businesses of DT (see beow) which
iS subject to grong regulation. The two drong growth drivers, mobile communications and
data sarvices, are not pat of RegTP's redm, but only fal within the authority of generd
competition law. T-Online as the fourth core busness of DT is only subject to regulaion
because it requires fixed network infresiructure (which it is believed will become less
important for revenue generdtion in the near future, in contrast to content services).
Contrary to first beiefs it seems that the Schroder government rather postpones further
privatisation (not the least because of DT’s current low share price) and abstains from anti-
competitive indudrid policy in the German tdecommunications market indead of exerting
pressure on RegTP to more DT -friendly behaviour.

3. Deutsche Telekom company profile

3.1. Ownership patternsand public offerings

The Bonn-based Deutsche Tdekom AG is the largest tdecommunications company in
Europe and is among the world's largest telecommunications companies. As was described
previoudy, DT emerged as a liged sock company from the old Deutsche Bundespost
Telekom. One pat of the liberdisation of the tdecommunications market weas the partid
privatisation of DT. In order to ensure working competition between the incumbent and
newly emerging comptitors, the German government cregted the regulatory authority
RegTP. At the same time privatisation of DT was under way. The IPO of DT shares was in
November 1996. A totad of 713.7 million shares (26%) was sold a& DM 28.50 generating a
revenue of goproximatdy DM 20 hillion. Two further public offers followed. On June 27,
1999, 250 million DT shares (plus an additiond green shoe of 25 million shares) were sold
at 3950 EUR reaulting in gpproximaedy EUR 11 hillion revenue. In December 1999 the
resulting shareholder structure was 43% government, 22% Kreditangtat fur Wiederaufbau
(KfW, a gtate-owned bank dedicated to the promotion of the German economy by mainly
financing Gaman SME's), 2% France Tdecom, 18% inditutiond investors and 15%
private shareholders. The third public offer was on June 19, 2000 with a world-wide offer
of DT shares. As a result, the German government held 43% of dl shares, KW 17% and
private and inditutiond investors 40%. With the completion of the acquidtion of
VoiceStream in 2001 the government’s overdl share will decrease to 43%.

By May 2001, gpproximately 57% of DT's shares were privately owned. Of these 57%,
383% were owned by householdsindividud invesors and 61.7% by inditutiond
invegtors (see table 19). Approximately one-third of private investors come from Germany
and the US, the remainder from the rest of Europe (23.8%) and Asia (9.9%).
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3.2. Financial data and stock performance

Stock market performance (DT and T-Online) and finencid data of DT can be derived
from figures 6-7 and tables 2-4. DT's financdd numbers show the company’s sruggle in
the midst of a repogtioning process The decrease of both revenues and margins from
network communications reflects fierce competition on the market for domestic long-
digance and internationd cdls. In 1999 network communications ill accounted for
approximately 50% of DT's totd revenues and gpproximatdy 25% of EBITDA margin.
An enterprise vdue breskdown conducted by UBS Warburg edtimates that a the
beginning of 1999 a typicd mothercom derived gpproximatey 60% of totd profits from its
core fixed-voicelwired line busness (DT was edimated to derive 70%). In 1999 this
number dropped to 43% for DT reflecting the fast crowding out of the core busness.
Correspondingly, the growth drivers mobile communication and T-Online accounted for
20% and 10% of DT's vdue a the end of 1999 and contributed mogt to the revenue
increase.

After reeching an dl-time high of more than EUR 100 in March 2000 DT's share price
dropped to bdow 40 EUR. Ove a fiveyear period DT's sock market vaue roughly
doubled as compared with a DAX (man German sock market index) performance of
300%. T-Online was hit harder; from 1PO in April 2000 to the end of 2000 the share price
dropped by more than 60%. Low share prices pose severe problems for a telecoms
company: Frg, a finandng problem aises for DT in its growth agpirations because the
motive for floating of T-Online and T-Mobil (which was scheduled for autumn 2000 but
posponed because of the acquistion of VoiceStream and the plummeting stock market)
was to provide DT with "the financid leverage to fund future acquisitions', as DT's CEO
Ron Sommea wrote in DT's Annuad Repot 1999. Furthermore, nextgeneration
technologies such as UMTS demand huge investments in network infrastructure, part of
which are to be financed by capitd incresses. Findly, with a low market capitdisstion DT
might become atarget for atake-over.

3.3. Mgjor assets of Deutsche Telekom

Being the former gate monopoly and now incumbent, Deutsche Tdekom has a number of
vaduable assets as compared to potentid competitors Table 12 shows DT's mgor
subgdiaries and asociated companies. Above dl DT has a dae-of-the-at network as a
foundetion for its busness Its nationa network is one of the most modern in the world. In
paticular in former East Germany the whole tdecommunications network was rebuilt by
DT in the years after reunification. Mgor invesments to upgrade the network capacity
were completed in 1999. The network infrastructure indludes:

— afully digitd, 'data-ready’ PSTN/ISDN network with three switching layers

— 163,000 km of a scdeable fibre network between large metropolitan aress with a totd
capacity up to 1000Ghit/s (‘Metropolitan Area Networks/MAN)

— mgor ATM trangmisson capacity throughout Germany with 65 nodes a 25 locations
alowing high speed access up to 622Mbit/s

— a ndiond IP Nework with 80Ghit/'s core network transmisson capacity, 10 core
backbones, and 220 access PoPs. IP network traffic was expected to have risen to
20,000 Terabytes'year in 2000.
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— owneship interests and participation in European and globa networks

Snce owning the locd loop means cusomer ownership, one of the most important
features of DT's network is its ownership of the local loop. Owning the end-user is critica
not only for loca services and data-mining but can serve as a bads for future revenues
generated by Internet services (both access and content) as well as broadband services
ddivered to home usars. Consequently, the regulatory authority unbundled the loca loop
dlowing new entrants access to end users without capitakintensve invesments in a
separate network infrastructure. However, RegTP set the wholesdle locdl loop rate & DM
2540 which is higher then DT's current retail rate of DM 21.39 but ill 30% lower than
DT’s proposd. An implication of this is that competition in locd services is low and prices
for locd calls increased.

Ancther mgor asset is DT's ownership of Germany’s broadband cable network. In 1982,
the newly dected government of Chancelor Kohl liberdised the market for TV and radio
broadcagting. It was decided to build an additiond, separate broadband cable network
excdusvey for TV and radio transmisson to households leading to an invesment of
goproximatdy DM 30 billion. As a result, cable TV is now widespread in Garmany with
17.8 million subscribers by the end of 1999. DT operates the layer of naiond transmisson
and therefore dominates the whole network dthough the company only serves one-third of
the households directly.

The postioning of DT in mobile communications has been excdlent from the very
beginning. DT introduced the 'D-Net' for digitd mobile communications (D1) in 1992
After the liberdisation of the market one further licence was granted to Mannesmann (now
Vodafone 'D2) so that DT had only one competitor for a long time. Furthermore, from
monopoly times DT dill hes a lage red edate portfolio Sgnificantly fadilitating the
ingdlaion of network infrastructure needed for mobile communications. In the fast
growing overdl market DT's market share remains sable at roughly 40% since 1998.

4. Impact of deregulation on Deutsche Telekom

The subgtantid impact of liberdisation on the devdopment of the market in generd hes
dready been described. Three interrdated processes governing the development ae
deregulation, deconstruction of the industry value chain and fast technological change
Individud firms and Deutsche Tdekom in paticular ae therefore confronted with

uncertainty from three sources: regulatory activities; competitors activities;, and
technological development. In this section, these three sources are eaborated upon in more

detail with repect to Deutsche Telekom.

4.1. Regulatory uncertainty

As was mentioned in section 2, the regulatory authority made a number of decisons that
influenced DT’s core busness in important ways. DT's mgor taiff decisons and certain
sarvices which DT offers to competitors, are subject to approva by RegTP. Important
regulatory decisons which particularly affected DT’ s business have been:
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— Unbundling of the local loop and fixing of the subscription rate for DT's competitors a
DM 2540.

— Reection of DT's request for higher interconnection rates (network operators and

telecommunication providers can be subject to different interconnection rates in cases
of provided evidence of higher costs).

—  Staement tha the Garman market for mobile communications is not dominated by a
sgngle operaor, therefore no regulation of T-Mobil

— Patid rgection of DT's request for new interconnection rates. Instead, new rates were
reduced by 24% on average.

— DT has to offer competitors a wholesale flat rate for Internet access. DT's broadband
Internet access service T-DSL" is subject of aninquiry by RegTP.

As was noted above, the most important impact of regulatory messures on DT is vishle in
its current core busness, i.e fixed-line voice services. Profits from fixedline voice
savices are increasingly crowded out by intense compstition. In contragt, the two strong
growth drivers, mobile communications and data sarvices, ae not (yet) subject to
regulaion. However, ongoing druggles between DT, its competitors and the regulatory
authority (eg. for the loca loop and internet wholesde flat rate) indicate that RegTP's
decisons will continue to affect DT's busnesses in important ways until workable
competition isreached in dl rdevant markets.

4.2. Competitive uncertainty

As dready mentioned, deregulation led to new entries and sharp price competition. As a
consequence DT's  long-disance busness quickly eroded. DT faces two types of
competitors, one type of company (Mannesmann/Vodafone, Viag Interkom) crestes new
country-wide networks with a large capitd expenditure, the other type concentreting on
niche markets in large busness centres, partly investing in network infrestructure, partly
smply redling DT's cgpadity, utilisng lower cogt dructures Competition has led to
domedtic long-distance rates tha are up to 85% chegper than a the beginning of 1998.
Rates for important internationa routes have dropped accordingly. As a result, DT quickly
los market shares and revenues. Transport prices in the Public Switched Teephone
Network (PSTN) decressed by 27% on average in 1999. PSTN revenues decressed by
25% in 1999. Because of the overdl growing market, decrease in market share did not
result in decresse in volume processed by DT. Strong growth of fixedto-mobile cal
minutes and other services offset the decreese in long-disgance and internationd call
minutes.

4.3. Technological uncertainty

As mentioned previoudy, technologicd developments are not the primary focus of this
paper. As Frangman (2000) argues, the technological regimes differ remarkably between
the od and the new tdecommunications indudry. In the old indudry, the monopoly
network operator was the prime innovator. In the new regime specidis technology
suppliers become increasingly important as drivers of technologicd change To andyse the
changing pattens of interaction between DT and its (former) suppliers in the trangtion
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from the od to the new industry would require an in-depth andyss. A visble
organisationd change is DT's bundling of R&D activities within one company. As of July
1, 1999, Deutsche Telekom concentrated its R&D activities in a newly established
subsdiary T-Nova, Deutsche Teekom Innovationsgesdllschaft. T-Nova took the place of
the former ‘development centres of DT and is expected to generate “innovative solutions”
in the TIMES makes (Tdecommunication, Information Technology, Multimedia,
Entertainment and Security).

The overdl impect of liberdisation on DT can be briefly summarised asfollows:

- Regulaory uncertainty: DT's core busness (fixed wires) is subject to regulatory
decisons and has eroded quickly since market deregulation.

- Technologicd uncertainty: Fast technologica change generates new markets with high
uncertainty about future demand and cals for large expenditures in licences and network
infragtructure.

- Compstitive uncertainty: The decondruction of the indugtry vaue chain creates busness
opportunities for focused competitors with superior cost structures forcing DT to rethink
the fundamentas of its business and the corresponding strategy.

Table 5 provides a more detaled overview of DT's mgor srengths and wesknesses
according to DT's atempts a repodtioning itsdf in new business fidds to be described in
the next sections.

5. Repostioning of Deutsche Telekom

How did DT respond to the challenges generated by the transformation of the liberdised
market in terms of organisationa and drategic change? In this section DT's recent mgor
drategic repodtioning and the accompanying organisationd reshuffles are described as
well aschangesin DT's R&D.

5.1. Ownership and control structuresin the German cor por ate sector

In order to come to grips with the control sructure of Deutsche Teekom in particular, one
has to undersand the inditutional framework of corporate governance in which German
stock companies operate® As required by the German Stock Corporation Act dl German
sock companies have a two-tier board sysem consging of a board of management
(Vorgand, see table 6 for DT's current and former board members) and a supervisory
board (‘Aufschtgat, table 7). The management board is responsble for managing the
company and representing it in dedlings with third parties whereas the supervisory board
gopoints and removes the members of the management boad and oversees the
management of the company. Of paticular interest is the German pattern of company
ownership. Joint stock companies are to a dgnificant extent owned and controlled by
banks and other companies. Since the tax burden for divestment of corporate ownership is
high (though tis is subject to change in the near future) this ownership pettern was deble
until recently. Listed joint stock companies usudly have one or jut a few lage

% Seeeg. O'Sullivan (2000), chapter 7.
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dockholders The share of households in sock ownership in Germany has traditiondly
been rather low. [Interegtingly, the IPOs of Deutsche Telekom, Deutsche Post and T-
Online have sgnificantly attracted atention of the genera public to issues rdaed to share
ownership.]

As a result, managers of large German dock companies are controlled mainly by banks In
addition to rights derived from ther own shares, banks by default exert proxy voting rights
and therefore represent virtudly the whole share of dispersed (private households)
ownership. In the case of DT the Stuation is dightly different because DT emerged from a
state-owned monopoly with the government gill being the largest single shareholder.
However, another peculiarity of the German system of corporate control is more
donificant for DT; co-deermination by the company’'s employess (betriebliche
Mitbestimmung). A dgnificant part of the supervisory board is reserved for employees
representetives  (typicaly union  representetives).  Furthermore,  virtudly  dl - important
decisons (with the exception of financing and Strategy issues) are subject to participetion
of a Beriebga’ (works council). However, in tdecommunications, the unionisation and
therefore the postion of the works council as well as the employees representatives on the
supervisory board are not very drong. In addition, the non-employee supervisory board
membas ae not necessxily appointed because of ther expeatise in  the
telecommunications market but rether for politicd and dSrategic reasons. This casts some
doubts on the supervisory board's ability to effectively oversee the activities of the board
of management.

As a result, the mosgt (and arguably only) important control authority for DT's management
is its largest shareholder, the German government. As dready addressed in the context of
regulatory issues above, the new German government has both a strong incentive and
preference for a DT-friendly postion. However, with DT's going public, its indudon in
the man Geamaen dock index, and the correponding high internationdisaion of the
shareholder dructure (as compared to other German companies), stock markets
participants increesingly have akeen eye on DT’ s activities.

5.2. DT’'svidon, strategy, and organisation
DT’s current vision and overall strategy was spelled out by CEO Ron Sommer. 1°

The vison is to tranform DT into a globd player in the new tdecommunications industry.
The overdl drategy to achieve this objective is to postion DT as an “integrated, globa
tdlematics provide” while a the same time consolidating market leadership in Europe.
Important measures to be pursued are;

1. reorganisation of busness fidds according to four pillars targeted for invesment and
growth;

high attention to strong operationd performance in growth arees,
3. entry into key economiesto expand the globa reach;
4. magority control of mobile assets

10DT Annua Report 1999, p. 4; presentation to analystsin April 2000 and January 2001.
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The far-ranging and fast changes in tdecommunications are envissged by DT as
trandorming the former market for fixed voice tdephony into a TIMES market
(Tdlecommunications,  Information/internet technology,  Multimedia and  mobile
commerce, Entertainment and e-commerce, Systems solutions and security service) in
which DT wants to be a centrd player. As Sommer writes in DT's Annud Report 2000:
“Our god is to turn your company into a T.I.M.E.S provider with globa focus ... Our work
is resulting in the creation of the four autonomous operative pillars T-Mobile, FOnline, F
Sysems and T-Com, which enable us to focus on the T..LM.E.S market's key segments,
i.e mobile communicaions, online communications e-busness'systems solutions and
broadband network access. Despite the high level of independence they are afforded, the
four pillars will cooperate dosdy with one another in light of the increasing convergence
of ther operdive busness’ (p. 4). In contrast to, for example, AT&T, the break-up of DT
was never conddered, given the inditutiona environment of German sock companies and
the politicd process of deregulation. Quite the contrary, DT'S management decided to
seize the opportunities arigng from the decongtruction of the vaue chain as an integrated
company (dthough DT's management is pefectly aware of the fact that to reman
competitive as an integrated telecommunications company huge investments are required
which will meke spin-offs and divestitures necessary sconer or laer).

5.2.1. Old and new internal organisation of Deutsche Telekom

How is DT organised in order to implement the overdl drategy? Since the former
incumbent Deutsche Bundespost Telekom was restructured into Deutsche Teekom AG in
1989 severd organisationd reshuffles have teken place. When DT was dill pat of the
Deutsche Bundespodt its organisation was typicd of a public authority with country-wide
offices. The crucid feeture of this organisationd type was an daborate hierarchy with
regiond components, a centrd office in Bonn (‘Generddirektion’) was supplemented by 23
regiond headquarters (‘Dirketionen) which supervised 123 locd tdephone exchanges
(Fernmededmter) and 17 technicd authorities (Fernmedezeugdmter’). On dl three
hierarchicd levels functiond and divisond duties were mixed. The sdf-imege of this
authority was to provide tdecommunications infragtructure and services to dl German
citizens in a raher hierarchicd and authoritarian manner (eg. a tdephone line was not
subscribed to or rented but had to be 'gpplied for’).

These atitudes have changed fundamentdly. Anticipating the full liberdistion of the
tedlecoms market DT made a firg attempt to re-organise in 1993. The god was to prepare
for competition after liberdisation by an incree2 in customer orientation  and
decentrdisation and incentive redignments towards profit orientation.™* To achieve this
god a ‘cusomer-oriented divisondisation’ was introduced which distinguished between
different business fidds depending on volume and complexity of demanded services
cusomers were grouped into three segments (private, business and system customers).
These segments were reflected in the board of directors, which included a director for each
segment. These positions were complemented by a director for mobile communication and
directors for technology and others (finance, human resources). However, the
re-organisation was only hdf caried through because the regiond oriented 'Direktionen
remaned, now <plit between private, busness and sysem cusomers. The firg
re-organisttion of DT thus resulted in a mixture of a divisond and regiond organisationd
structure.

1 See Blank/Hungenberg (1995).
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After the market was liberdised in 1998 this organisationd structure proved inadequete for
severa reasons. The mogt important ones were the fast growth of certain business fidds
(mobile communications, Internet services) while others dedined (fixed voice teephony)
and a drategy of internationd expanson. Both growth and internationdisation posed new
and difficult chalenges such as co-ordination within a foreign country across different
busness fidds and growth problems in fast-developing business fidds (Internet content
and access, see beow). The strong differentiation between the newly introduced customer
segments and  production/network  infresructure  remained a permanent  source  of
co-ordination problems. This drong production orientation had charecterised DT since its
monopolisic higory. Cudomer orientation had not yet made its way through into
organisationa structure.

In mid-2000, DT awnounced a further re-organisation towards divisondisaion. To
postion DT as a leading player in the TIMES markets four business fidlds were identified
for further investment and growth (see table 8):

1. 'T-Com' (fixed network, tedecommunications infrastructure, cable TV)
2. 'T-Mohile (mobile communications)

3. 'T-Onling (Internet services)

4. 'T-Systems (dataand IP systems solutions)

Thee fidds ae identified as “four pillars for sugaindble growth’. After internd
discussons the re-organisation of DT's business was reflected in a retructuring of DT's
Boad of Management. In April 2001 DT announced tha as of May 1, 2001 two Boad
members would be respongble for T-Com and T-Systems (Josef Brauner, formerly
responsble for Sdes and Cusomer Care) and T-Online and T-Mobile (KarUwe Ricke,
new Board member, CEO of T-Mohile Internationd).

Although the individud pillars are intended to be as independent as possble they ae
expected to “cooperate closdy” in case of convergent/interdependent businesses. This
leeds to the standard quedtions of how much autonomy is granted to the individud units in
a divisond organisttion. And, how are the activities of the individua units digned with
the overdl group strategy? How is interndisation coordinated within and between the
individud pillars? Recent incidents show (s in the cases of TOnline and T-Systems, see
below) that the second re-organisation was far from smooth.

One important aspect of autonomy refers to drategy formulation and implementation.
According to a manager of DT's Group Organization department, strategy formulaion is
an “iterative process which runs both top-down and bottom up’. The overdl group drategy
is complemented by drategies for the individud pillars and locd attivities To implement
a draegy an iterative planning process generaes a financid plan for a three- year period
(budget year and the two following years). A longer-term god is thet the individud pillars
urvive on ther own, i.e. can finance ther invesments out of their own cash flow. The
lower the sdf-financing &bilities are the lower the degree of autonomy becomes. Thus,
needs for lage invesment automdicaly become a group decison; for example, in the
mobile market DT’s internationd acquisitions (VoiceStream, Powertd, Eastern Europe)
cannot be financed out of T-Mobil€'s revenues. Furthermore, because internationdisation
is a core dement of DT's overd| drategy, DT's Board of Management holds the ultimate
decison power.
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In principle, the individud pillars act independently from each other in ther internationd
activities. To co-ordinate their activities a country manager will represent 'Mr. Teekom' in
every country in which DT hes dgnificant stakes The country manager’s duties are
threefold. Firs he represents Deutsche Telekom as a group in the country; it is DT's
explicit am to dways reman discanible as 'a sum of the pats in spite of rather
autonomous businesses within the four pillars Second he co-ordinates the activities of the
individud pillars. Furthermore, he identifies and discusses locd business opportunities
with the individud pillars and corporate heedquarters. The sst-up of T-Mation in the UK is
a recent example; it was founded in April 2000 as a joint venture between T-Mohile and T-
Online to produce online content for mobile communications Divergent opinions on
ownership of T-Online between T-Mohbile and T-Online were resolved by the UK country
manager.

5.2.2. Pay systemat Deutsche Telekom

Organisationd changes a DT were accompanied by changes in the pay sysem. From
monopoly times DT inherited a pay sysem manly bassd on cvil savice regulaions.
These regulaions put heavy emphass on criteria such as age, maritd datus or seniority.
Huctuations and retirements after privatisation dlowed DT to negotiate regular (private)
labour contracts with an increesng share of its employees A mgor change in July 2001
was when a new pay sysem was introduced with a enlarged performance-based
component. Basic pay in sdes areas was reduced to dlow for a higher vaidble pay

component.

Ancther important issue is remuneration of top management. The German corporate
landscape has not seen sock option plans for top management or key employees until
recently. Traditiondly, German managers are paid in cash, usudly with a fixed and a
bonus component (a part of the latter is usudly aso fixed). The remuneration of individua
top managers is not subject to mandatory publication in Germany. However, the sum pad
to the board of management has to be published. In 2000, DT's management board was
pad a totd sum of goproximatdy EUR 9 million. A part of this remuneration is a bonus
payment congsing of a fixed and a variable portion. In its F-4/A document filed in 2001
for the SEC Deutsche Tdekom describes this system as follows “A portion of the totd
compensation of the management board is paid pursuant to a bonus arrangement conssting
of a guaranteed portion and a variable portion. The variable portion is dependent upon a
number of criterig, incduding the atainment of certain financid peformance objectives and
the achievement of certain individud performance objectives’ (p. 297). In 2000, 30% of
the totd of the management board's remuneration was pad as pat of that bonus
programme. Furthermore, a DT's shareholders meeting on May 25, 2000 shareholders
authorised DT to increese DT's cgpitd by up to 5 million new shares (‘conditiond capitd’)
to be used for cash or non-cash contributions far offerings to management and key
employess under a sock option plan until May 2005. As of March 31, 2000, members of
DT's management board owned a totd of agpproximady 4,200 DT shares (members of
DT's supervisory board owned 2,700 shares). It remans to be seen how far the newly
introduced stock option plan will increese the number of shares hdd by DT's top

management.
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5.3. Deautsche Telekom R& D

After the liberdisation of the tdecommunications market took place, the pace of
technologica change became nuch fagter. In the old teecommunications market Deutsche
Bundespost Tdekom as a monopalist held dose ties with its main supplier, Semens AG,
Munich. Technologicd innovaion occurred dowly and in dose collaboration between the
incumbent and Semens. As Frangman (2000) daborates liberdisation brought about a
completdly new learning regime to the tdecoms indudry. Specidist suppliers on dl leves
of the production chan compete agang each other. Quite naturdly, the R&D work
underteken by DT and its rdaionship to its supplier chenged dramaicdly as a
consequence of the new regime. In December 1995, DT opened a ‘technology centre in the
dud locations of Berlin and Darmgtedt, supported by R&D fecilities a a further 17 Stes in
Germany. Both the technology centre and the 17 offices developed out of former offices of
Deutsche Bundespost Telekom. The latter were later reduced to 5 'devel opment centres.

During liberdistion R&D became incressngly IT-oriented. In 1998, the development
centres focused on the generation of IT competencies in key aess such as network
management systems and service components. A further indicator is that 40% of dl R&D
expensss in 1998 were dedicated to software development. These efforts continued in the
following years.

As a Jduly 1, 1999, Deutche Teekom concentrated its R&D activities in a newly
edablished subsdiay T-Nova, Deutsche Tedekom Innovationsgesdlschaft. T-Nova is
pat of DT's sysems solutions pillar 'T-Sysems and is dedicated to generate innovetive
solutions in the TIMES makets (Teecommunication, Information technology,
Multimedia, Entertainment and Security). More precisdy, “T-Nova offers the whole range
of intragroup innovaions and solutions from a single source research; product, Service,
network and software devdopment; and support with market introduction and operation. A
vitd pat of T-Novas work is the integraive development of the reevant information
systems for supporting and handling business processes through the entire Group. T-Nova
bundles the spedific kills of the individua development units’ (DT annud report, p. 25).

Following the st up of T-Nova DT's R&D ativities consdst of 4 units T-Nova
Multimedia Software GmbH Dresden; the centrd innovation manegement a DT's
corporae headquarter in Bonn; and the development divison of T-Mobil which did not
become pat of T-Nova DT tranforms knowledge and idess into property rights
information on DT’s paenting activities is given in table 17. By end of 2000, DT hdd
goproximatey 3,600 indudrid property rights. Since 1995, about 2% of DT's employees
work in R&D. DT's R&D expenses grew roughly proportiond to revenue
Correspondingly, R&D intensty fluctuated between 1.7% and 2% over the last 6 years
(table 18).

T-Nova bundles

- the former technology centre (focusng on R&D n the fidd of networks and network-
related services)

- five deveopment centres (Darmgadt, Berlin, Bremen, Essen, Searbriicken, esch
concentrated on a different fidd, mainly software devel opment)

- busness attivities of T-Berkom (devdopment of future-orierted telecommunications
goplications, tdematics savices, termind  devices mudc on demand, Internet

telephony)
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To a cetan extent T-Nova dso supevises the work of DT's formaly independent
subsdiay MM Software GmbH Dresden which develops software gpplications for
multimedia products and intranet and Internet solutions. There is no detalled public
information available on the internd organisstion of FNova According to T-Novas web
ste, the headquaters devise R&D programmes according to DT's overdl corporae
drategy. The technology centre is the main R&D unit committed to &) drategic concepts
for networks, network-associaied sarvices and  products b)  platforms/application
veification for sarvice-independent trangport procedures, networks and  systems
technology, and c) integrative technicad deveopment of innoveive network platforms,
functions and components. The five development centres are more or less pecidised in
catan activities (Belin: SAP, intranet/internet solutions, Darmgtadt: network-access and
security  sydems, daa-warehouse and sdesmaketing solutions;, Bremen:  billing/pre
billing, object-oriented technologies Essen: middlevare, mobile sysems IT integration,
IT sysems for T-Sdes and T-Service Saarbriicken: consulting, process re-enginesring,
e-busness). Following the re-organisation of DT into four new ‘pillars it is not dear how
priorities in R&D are determined and efforts are dlocated (e.g. how the divison of |abour
between T-Nova and the development divison of T-Mobile works). Although part of
T-Systems, a sgnificant part of T-Nova's R&D conssts of work for T-Com, T-Online and
T-Mohile. This reveds the dready dated intention of DT to further devdop as an
integrated corporation athough the four pillars are sad to be asindependent as possible.

Besides the nationd R&D sites T-Nova operaes a Cdifornia-based office ('T-Nova North
Americd) dedicated to “scanning and scouting of new products, services and markets,
prepardion of busness modds, piloting and teding of products in the U.S. environment,
and cooperation activities with companies and organizations’. Furthermore DT acts as a
venture capitdis. The subsdiay T-Venture was founded in September 1997 and
“operates as an entrepreneurid  partner making equity investments in innoveive, high-tech
companies with growth potentia in the T.I.M.ES makets’. In 2000, the portfolio of
shareholdings exceeded DM 1 hillion (1998: DM 33 million; 19972 DM 8 million).
T-Venture expanded into the US market and recently entered the Asan market. By
invesing in other venture capitd funds, T-Venture wants to establish a “drategic network
of venture capitd experts and partners’ (DT Annua Report 2000, p. 33).

6. Devdopmentsin Deutsche Telekom’s busnessfields

6.1. T-Com

T-Com, representing the fixed network infrastructure, mainly comprises DT's old core
busness which is under intense competitive pressure. The newly bundled busness

continues to undergo profound change. Of paticular interest is DT's cable network
inherited from monopoaly times.

6.1.1. History and structure of the German cable TV network

The beginnings of cable TV in Gemany reach back into the early 1980s After the
consarvedive paty (CDU) took over government in 1982 the then Minisger of Post and
Tdecommunications, Chrigian  SchwarzSahilling,  intistled a  severd  billion DM
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invesment programme to promote broadcaging dterntives for privete TV and radio
dations This crested competition for public radio and TV while a the same time
generaing an dtenative to terredrid broadcasing. By end of 1999 of 37.5 million
German households with TV, 22 million subscribed to cable TV (see table 15). From
Deutsche Bundespost, Deutsche Tdekom inherited the nationd and regiond pat of the
cable network. A German peculiaity is layer 4 of the cable network. In order to promote
gndl and medium Sze busnesses layer 4 was cregied which congsts of the connection
between the regiond/locd transmisson layer and the subscribing households. This layer is
only patly owned by DT (6 million subscribers). The remaining 16 million subscribers are
saved by some 4,000 house-building companies and regiond cable service companies
owning part of the network on layers 3 and 4. Among these owners the biggest company is
Tdekolumbus (currently owned by Deutsche Bank) serving some 1.7 million subscribers.

The dispersed ownership obsarved on layer 4 reflects the politicad intention of promoting
SME's by letting them participate in both condruction and operation of the network. As a
reult there are 4 mgor players in the German cable TV busness. Deutsche Telekom,
owning the mgor pat of layers 1-3; TV and radio companies, offering content (most
prominently Kirch and Bertdsmann Group); politidans (regulating access to cable
channels via the ‘Landesmedienangdten’); and thousands of cable sarvice companies
owning smdl bits of layer 4. These ae coordinaed in the ANGA organisation
(‘Arbeitsgemeinschaft zur Errichtung und Nutzung von Gemeinschafts-Antennenanlagen’)
founded in 1974.

In 1999 DT bunded its cable activities in Garmany in a newly founded subsdiary, Kabd
Deutschland GmbH. At the same time MediaSarvice GmbH (MSG) was st up as a
“CATV-rdated technology research company”. Kabed Deutschland operates the DT-
owned part of the network and serves approximately 6 million households directly.

6.1.2. Current development in the cable network market

Currently the cable TV network is interesting as an access infrastructure for the purposes
of (digitd) TV didribution and broadband access for households. Cable TV is currently the
only broadband access to private households. However, snce CATV edeblishes only
downstream connectivity for full interactive access a technologica upgrade is necessary.
Origindly, there were no plans by the nationd regulatory authority with respect to the
further degtiny of the cable network and DT was rductant to publicly announce its plans
for the network since a technologica upgrade of the network would generate an dternaive
to DT's vadudble locd loop. After a long period of neglect the EU Commission objected to
DT's dominant pogtion in network infresiructure, owning both the telephone network and
the mgor pat of the cable nework. In order to fosder competition in the locd loop the
'Kabdrichtlinie' (90/64/EU) demanded that DT dl its cable activities by April 2000. After
long negatiations with potentid buyers DT findly announced the sde of mgority sakes in
its cable network.

If the cable network is technologicadly upgraded by providing a back-channd it becomes a
universal broadband access solution. This generates significant business opportunities but
threatens DT's drategy. Since its introduction cable TV had been producing high losses for
Deutsche Bundespost/DT, not least because of the dispersed ownership Structure (see teble
16). However, a technological upgrade by DT would probably have provoked a public
discusson about DT's dominating postion in the German access infrastructure landscape.
Since the cable network could establish itsdf as an dternative to DT's locd loop (in which
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the company dill holds a monopoly) DT refraned from dgnificant invesments in the
network infrastructure. Besdes dowing down investments in cable technology DT pushes
T-DSL as the preferred broadband access solution. T-DSL is targeted to be available to 30
million households by the end of 2001. Neverthdess, DT was keen to showcase its Berlin
pilot project (with 680,000 households) in upgrading the nework. In a presentation to
andyds in April 2000, Gerd Tenzer, Member of the Boad of Management for
Technologies and Networks, announced that a technologicd upgrade to a 862MHz
bandwidth with a return channd is planned, accompanied by the introduction of new
svices and content induding digitd TV channds multimedia services and  highrspeed
Internet access. DT's Internet subsidiary T-Online is designed to ddiver this content and
thereby become the “leading porta across broadband cable”

At that time, the announced drategy had dready been made impossible because of the
European Commisson's directive. Although the sde of the network could no longer be
delayed, DT was keen to not directly sdl the network to a Garman subddiary of its main
competitors (BT, Vodafone, France Teecom). For two of the nine regiond companies
deds were closed in 2000: in February 2000 a 55% share of DT's cable network in
Nordrhein-Wedtfden was sold to Cdlahan Associates Internationd LLC, Denver; in
March, 2000, 65% share of DT'’s cable network in Hessen was sold to Klesch & Company
Ltd, London (totd vaue of both sdes EUR 29 hillion). At tha time DT's draegy
seemed to be 'divide et imperd. The company announced that it would in any case retain a
leest a drategic 25% + 1 share pogtion in each of its nine companies which grants DT
drong veto rights under German corporate law. There is no public informetion available
about the detalls of the contracts between DT and the acquiring companies. This sde of
mgority dakes in the nework would not dlow potentid competitors to upgrade the
technology e their discretion and use the network effectively for access purposes because
DT will retan a grong minority podtion. Furthermore, DT hes dso a srong postion in
digtd TV digribution. DT holds a controlling dake in Beta Research, a company
developing the currently dominating solution for digitl pay TV. The other partner being
Leo Kirch, the domingting player of the German pay TV maket, DT retans a srong
position in digitd cable TV sarvices

In May 2000, the process of sdling off the network made progress with 55% of DT's
Baden Wurttemberg network being sold to Cdlahan. In June 2001, DT announced it was
sling its remaining sx cable TV regions with maore than 10 million subscribers to Liberty
Media (an AT&T subsdiary) & an estimaied EUR 5.5 hillion. At fird, DT only wanted to
sl 55% (announced in February 2001) but, according to DT's Gerd Tenzer, Liberty mede
an “dtractive offe”” so DT sold 100%. Liberty Media granted Klesch & Company an
option to buy a 24.9% share of this part of the network.

6.1.3. Outlook

It seems that the anti-competitive Strategy origindly pursued by DT was given up ather
because the reaction of the European Commisson was atticipated or during the
negotigtions with Libety, Cdlahan and Klesch. The sde of the remaning sx cable
regions can be interpreted to mean tha DT is not ovely afrad of CATV as a sious
competitor to the locd loop in the near future. The aggressive rollout of FDSL seems
likdy to egablish a dominant solution for broadband Internet access in Germany soon.
After the sde, the future of the cable network is unclear. A technologica upgrade of the
network for broadband Internet access, video telephony or video on demand is estimated to
require investments between 50 and 100 hbillion EUR. It is questionable whether the new



Deutsche Telekom in transition 27

owners are willing to inves these amounts There remains the posshbility of pay TV.
However, the pay TV market in Germany has never been profitable because of the many
free public and private TV ddions. In any case, cable TV subscription rates are expected
to dgnificantly rise in the near future. With respect to DT’s stake in digitd TV technology
no information is available if and how this subject was conddered in the ded between DT

and Liberty.

Ancther issue refers to the layer 4 consolidation. Deutsche Bank is in taks to sl its
ownership of Tdekolumbus to Liberty, Cdlahan or NTL (see WSJE, Tueday, June 26,
2001, p.1/10). After 20 years of fragmentaion in the German cable-tdevison market
consolidetion of layer 3 and layer 4 of the cable network seems probable. However, even
dter the acquidtion of mgor layer 4 players by layer 3 firms layer 4 will reman
fragmented. Therefore, future invesments in cable will bring about serious struggles since
an esimated 50% of overdl investments are required on layer 4.

6.2. T-Mobile

The Gamaen maket for mobile communications is the fagest growing busness in
telecommunications and congtitutes one of the mgor growth drivers for DT. DT explicitly
drives for market leadership by growth in subscriber numbers and acquisitions Being
No 2 in the German maket behind Mannesmann/\VVodafone, DT has aggressively bought
sgnificant stakes in European and US companies (for an overview see tables 9, 10, 20-22).
Revenue from mobile communicaions grew by 95% in the third quater of 2000,
contributing approximatdy 20% of DT's totd revenue as compared to 11% in 1999. In
2000, subscriber numbers of T-D1 doubled to 19.1 million by the end of tha year. The
totad number of subsribers to DT's mobile subsdiaries dmogt doubled from 15.7 million
to 31.1 million within one year. However, part of the increase was due to acquistions.

The companies involved in mobile communications seem to condder globd operdtions as
crucid to success in the mobile maket. Besdes economies of scde (in sarvice
development codts, operationd costs, market research, eic) a srong internationd position
offers the posshbility of globd branding and reduces the probability of hodile take-overs, it
is argued.'® Consequently, international presence is established.

However, DT's acquistion policies seem to be unlucky. Although internationa revenues
increased to 17% of DT's totd revenues in 2000, its presence in the mobile
communications markets in Itay, France, Span and North America is margind. One
reeson is the long enduring and findly failing co-operation with France Telecom.”® For a
long time, Michd Bon, CEO of FT, tried to prevent DT from esablishing itsdf in the US
market. Without co-ordinging with FT in advance, DT went into negotiaions about a
merger with Telecom Itdia Besides the problem of political pressure for a merger between
equals, Ron Sommer dready co-operated with France Tdecom in the common Itdian

12 Cp. Telecommunications Online, September 2000, ‘A critical timefor 3G..
13 See the coverage in Die Zeit No. 17, 22.04.1999, 'Pronto! Pronto!'.
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venture 'Wind' which is a competitor of Tdecom Itdia FT was completdy snubbed by
DT's move which findly led to the termination of the co-operation between DT and FT.
As a consequence, DT retregted from the internationa joint venture Globa One and from
the common Itdian venture'Wind'.

The atempt to enter the North American mobile market appears dubious. By the
spectacular VoiceStream bid DT acquired the fagtest growing American company offering
GSM svices However, the acquigtion price of $50.7 hillion for VoiceStream, number
sven in the US market, was consdered too high and andysts raised strong doubts about
whether this invesment will fulfil DT's high expectation. Furthermore, floating of
T-Mobile shaes was scheduled for autumn 2000 but posponed because of the
VoiceStream takeover and the adverse stock market climate. Together with the decrease of
DT's share price this creates a severe financing problem since the further development of
the mobile budness will citicdly degpend on DT's financing capabilities for two reasons.
Fird, the mobile market is expected to migrae from second to third generation
technologies within the next 10 years requiring huge invesments in network infrastructure,
Second, licences have to be acquired. By the end of 2000, DT had made successful bids in
the UK (GBP 4.0 hillion), Gemany (EUR 85 hillion), Nethelands (EUR 395 million),
and Audria (EUR170 million) equdling totd licenang cogts of more than EUR 15 hillion.
Furthermore, DT plans to (or has dready) bid for UMTS licences in dl countries in which
it has operations, among them Spain, France, Portugd, Itdy, Poland, Scandinavia and
Ireland, which requires further large expenditures.

What is dl the money spent on licences good for? Mobile operators expect potentid
synergies between mobile communications and the e-commerce/internet business. The
tremendous success of SMS and the desre to push e-commerce raised high expectations
about WAP and related sarvices in the 25 and 3G market. DT recently bundled the mobile
multimedia activities of T-Online and T-Mohbil in the Londonbased 'T-Motion' with
Nikesh Arora as the new CEO. DT's management expects T-Motion be the “T-Online
everywhere’ drategy. However, the economics of UMTS remains uncdlear™ the high costs
of entry through acquiring licences will be further increased by necessary investments in
network infragtructure; potential services are indeterminate; the forecasts of subscriber
numbers and revenues are uncertain. A further problem is that the vaue chain may move
from access to content as the Internet business has dready shown. Of course, dl of these
risks are market risks that al operators will face. However, as the andyds of the online
and sysems busness will show, DT was not very lucky in its atempts to move up the
vadue chan to content and integrated services. It remains to be seen how the mobile
busnesswill look like for DT as a 3G operator.

6.3. T-Online

With its online subsdiary T-Online AG, Deutsche Telekom is the dominant market |leeder
in Germany and Europe in terms of subscriber numbers (see figure 9). Mgor foreign
subddiaries are T-Onlinea (Audria, 100% ownership), Club Internet (France, 99.9%) and
yacom (Spain, 92.66%). By the end of 2000, the number of subscribers to T-Online
(induding Club Internet, yacom, and FOnlinea) had amog doubled to 7.9 million. Nine

14 See Tdecommunications Online, September 2000, ‘A critical time for 3G



Deutsche Telekom in transition 29

months  revenue in 2000 grew by 865% to EUR 5426 million, which amounts to
aoproximately 2% of DT's totd revenue. The non-access revenues grew to 17.1% of tota
online revenues in the third quarter of 2000. For 2000, T-Onlinés EBITDA is esimated
by DT a EUR -144 million. T-Online is desgnated for moving up the vadue chan
leveraging its maket leadership to grow nonaccess (advertisng and e-commerce)
revenues. Combined with aggressve premium ISDN and ADSL maketing, T-Online is
expected to edtablish itsdf as a leading broadband access service and content provider in

Europe.

To finance further growth in subscriber numbers and improve the content business, 9.32%
of T-Online shaes were floated as a April 17, 2000. The timing was conddered
unfortunate because of an increasngly nervous stock market (for T-Onlin€'s share price
sefigure 7).

The targeted transformation of T-Online from an access service to a fully integrated
content provider runs far from smoacthly. On Augugt 25, 2000 Ron Sommer, DT's CEOQ,
fired Wolfgang Keuntje, then CEO of T-Online (for the changes in FOnlings Board of
Management see table 11). Although the management's lack of transformationd spirit hed
dready been noted by corporate headquarters as well as externd andyss, Sommer’s move
came as a urprise. Keuntje had worked since 1994 for DT and was T-Onling's CEO snce
1996. Since 1996 T-Online had developed into the leading Internet provider in Europe. In
the following three months Sommer fired the whole top management of T-Online with the
exception of Eric Danke. This decison came as the climax to an ongoing struggle between
T-Onlings management (in particular Keuntje) and DT about the subgdiary’s autonomy.
Whereas T-Online demanded autonomy for entrepreneurid activiies DT had dear
preferences for tight control. With respect to the internationd business of Deutsche
Tdekom group Ron Sommer grants no autonomy to the company’s subsdiaries. In the
cae of T-Onling, Keuntje was sad to have been dmogt cosng a ded with the British
provider Freeware. Ron Sommer cancelled the acquistion as being too expensve and
srategjcally not sound. ™

Furthermore, DT's management congdered T-Onling€'s management to be too focused on
technology and therefore overtaxed with respect to the desred move into the content
business™® In the new world of telecommunications the access business is expected to
become a commodity business with homogeneous goods and competitive prices. If this is
true, content services for fixed and mobile communications can possibly serve as drivers
for future vaue and growth. As the example of AOL and Yahoo shows, pecidised portds
are way ahead of T-Online in terms of cattent providing and e-commerce. Compared to
AOL subscribers, T-Online customers on average use T-Onling' s content less frequently.

Given the higory of T-Onlines emergence from the old Deutsche Bundepost this dleged
scenario of T-Onlings ‘geek management’ seems to be plausble. T-Online emerged from
an old character-oriented online sarvice named ‘Bildschirmtext' (Btx), introduced in 1983
by the former Deutsche Bundespost. This service was generdly seen to be unreliable and
dd-fashioned and fodtered the reputation of Deutsche Bundespost as being a dow
technologicd dinosaur. In 1995 DT combined Bix with dectronic mail and Internet access

%5 See vivd Wirtschaftsdienst, September 27, 2000.
16 See Spiegd online, 25 August, 2000, 'T-Online-Krise: Gab die Telekom Keuntje den Laufpass?; Der
Spiegd 39/2000, ‘Alarmgtimmung in Bonn'.
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and sold the package as its primary online product. This technological continuity is
metched by organistiond perssence Eric Danke, the only remaining member of
T-Onlinés old management board, wes the leading figure within the former Ministry of
Pogt and Tdecommunications in the development of Bix by the former Bundespost.

The search for a new CEO for T-Online proved to be difficult. After four months of being
without a CEO, Thomas Holtrop was gppointed to the post as a January 1, 2001. Holtrop
and the other new members of the Board of Management are said to have little competence
in the content busness A possble implication of this obsarvaion is tha DT's
management has not changed its preference for a low autonomy of T-Online and wants to
mantan drategic and operationd control of its Internet busness within DT's
management. Possble candidates seem to have been aware of that preference. As was
dreedy described in the section on DT's internd re-organisation KarUwe Ricke will
represent both T-Mobile and T-Online as anew member on DT’ s Board of Management.

Beddes the difficulties with the trandformation of T-Online from a pure technologicaly
oriented access provider to a content provider T-Online has had problems with serving its
goproximatdly one million busness cusomers. The technologicdly focused higory of
T-Online made the company neglect the extra needs of its busness cusomers for a long
time. Since July 2001 DT itsdf has competed againg T-Online. Under the brand 'Business
Onlineg DT's TCom pillar offers fast Internet access tailored to business customers needs
based on DT's ADSL technology. This threstens T-Onlings growth plans to sarve 25
million business cusomersin the near future.

6.4. T-Systems

A busness fidd expected to fodter further growth is integrated deta and systems solutions
for internationd businesses. DT’s draegy in this busness fidd is to condruct “a globd
systems solutions company under the aegis of T-Systems and plans to vigoroudy assume
market leadership in the aress of e-budness conallting, systems integration, project
services, desktop services, computing and network services”*” According to DT forecasts,
European markets for data and IT services are expected to grow by 27% and 10%
respectively annudly. Again, the drategy is derived from DT's efforts to move up the
vdue chan. While DT's podtion has dways been drong on the network layer as
fundamental for its core business, cgpacities in IT sarvices in a broad sense have been
largdy missing. DT's management consdered it important to offer one-sop shopping
solutions to its busness customers by moving into IT sarvices and offering complementary
product and sarvice portfolios To gan leadership without Sgnificant cgpabilities in that
busness DT consquently looked for acquigtions In 2000 the acquistion of debis
Sysdemhaus GmbH got regulaory approva from the Federd Carte Office. With tota
revenues of EUR 2.9 hillion in 1999 debis was the second largest systems house in Europe
behind IBM.

Agan, DT faced ggnificant problems in pursuing its drategy as debis had a week
international  pogtion. Only 30% of totd revenue came from internationd activities.
Furthermore, as a former DamlerChryder subgdiay, dmog hdf of its domestic busness
was in the manufacturing sector. The hardest obstacle, however, came from organisationa

7 Taken from DT’ s website, http://www.telekom.de
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integration. Originaly, DT had a tight schedule for integration.*® After regulatory approva
on September 20, the integration process was planned to teke place from October 1 until
January 1, 2001. On Jenuary 1, 2001, T-Systems as a brand and joint market presence of
the former debis and DeTeSysems (the former DT sysems solutions business) was
launched. However, with the exception of one manager the whole top management of
debis quit’® As a consequence, more than onethird of some 20,000 former debis
employees dso left during the integration process Although DT denied this indders
expected thet more than 6,000 employees would have left the company by the end of 2000.
This brain drain threstens DT’ s drategic commitment to the syssems market or may at leest
tun out to be a waste of money snce the assts of debis condsted mainly of human

capitd.

As in the case of management problems with T-Online the business press identified DT's
(and in paticular Ron Sommer’s) dedire for “absolute power” as the primary reason for the
problems with the integration of debis and T-System’ s consolidation. ®

7. Condugons

After some gpparently successful years with risng stock prices and a number of successful

public offerings Deutsche Tdekom faces the consequences of regulatory, competitive and
technologica uncertainty. Compstitors are catching up and continue to erode DT's former
core busness by aggressve pricing and investment in dternative networks. DT responded
by restructuring its corporate portfolio into four “pillars of growth”. However, it remains
uncler whether DT’s optimiam (“Trandormation generates srong growth in pillars and
sabilizes T-Com revenues’) is warranted. High expenditures for licences and network
upgrade in the mobile market are not easlly met with a lowered sock market vauation and
a number of huge acquistions jus completed. Beddes that, the decison to reman an
integrated solutions provider and to try to dimb up the telco and IT vaue chain comes & a
cod. As the management criss of T-Online, the $ill underdeveloped non-access business
and the difficulties with the consolidetion of the sysems business show, development into
new ventures is difficult and success far from certain. The falure of the firgt atempt to
merge DeTeSysems and debis into the new corporate pillar T-Systems in particular
reminds of the soepticism Edith Penrose expressed about growth beyond the firm's
“impregnable bases’.

In paticular, observers agree that CEO Ron Sommer consders the overdl dSrategy of DT
(particulaly internationdisation) as his persond respongbility and refuses to decentrdise
any related drategic decison-meking to DT's subddiaies DT's cgpdbilities in network
operating and marketing are considered strong assets. Its Strategic choice was to remain an
integrated telecommunications company with a rather centrdised control  Sructure.
However, it remains to be seen how the cgpabilities needed to manage the new,
increesingly dissmilar busnesses across the decondructed vaue chain can be generated
and secured.

'8 Asannounced a aDT conferencecal for and ysts on November 30, 2000.

1® See manager-magazin 2/2001, T-Systems: Massenexodus:

20 E g manager-magazin 2/2001, 'Deutsche Telekom: Schicksalgahr fiir Ron Sommer'.
2L DT Conference cdl on November 30, 2000.
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Tables

Revenues (DM billion) 1998 1999 2000
Fixed line services 458 419 39.7
Mobile telephony 186 249 35.2
Leased lines 21 21 24
Carrier services (Interconnection) 35 7.1 10.3
CATV 45 4.6 50
Other Services 119 149 17.3
Total market 86.4 95.5 109.9

Table 1: Market volumes of the German telecoms market

(source: RegTP)

Earnings position (in billions of EUR) 2000 1999 1998 1997 1996
Net revenue 40.9 35.5 35.1 345 32.3
Depreciation 13.0 85 9.0 95 9.0
Total operating expenses 45.1] 32.2 29.8 30.3 28.7
Financial income net -12 -29 -33 40 -39
Results from ordnary business activities 6.5 32 51 37 34
Net income 59 13 22 17 09
EBITDA 20.7 14.3 17.4

Earnings per share/ADS (GAAP) (EUR) 31 05 08 05 0.6
Dividend per share/ADS (EUR) 0.6 0.6 0.6 0.6 03
Revenue per employee (thousands of EUR) 199 186.0 182.0 169.0 150.0
Assets & liabilities

Noncurrent assets 106.6] 82.0 66.5 70.0 73.8
Current assets. prepaid expenses. deferred charges 17.6 12.6 12.8 13.2 15.3
Shareholders' equity 42.7) 35.7 25.1 24.6 23.8
Liabilities 81.5 59.0 54.2 58.6 65.3
Balance sheet total 124.2 94.6 79.3 83.2 89.1
Equity ratio (%) 329 35.7 295 275 25.8
Financing

Net cash provided by operating activities 10.0 9.6 135 11.6 11.4
Net cash used for investing activities -27.7] -18.7 -75 54 -13.0
Net cash provided by financing activities 17.9 80 -6.8 -70 35
Capital expenditures 235 6.0 48 6.8 86
Employees (thousands) 170 175 186 197 208

1 including debt, accruals, other liabilities and deferred income

Source: annual reports, author's calculations

Table 2: Deutsche Telekom financial data 1996-2000
(source: DT annual reports. author's calculations)
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(in billions of EUR) 2000 1999 1998 1997 199€
Net revenue 40.9 355 35.1 345 32.3
Netincome 59 1.3 2.2 1.7 0.9
Balance sheet total 124.2 94.6 79.3 83.2 89.1
Investments 43 22.9 75 7.9 11.6

Employees at year-end 227.015 195.788 195,876

Table 2a: Key figures Group Deutsche Telekom
(source: Deutsche Telekom)

209.295 220,667

(in billions of EUR) 2000 1999 1998
Network communications 6.2 75 11.6
Carrier services 18 12 11
Data communications 15 1.1 1.2
Mobile communications 14 1.6 13
Broadcasting/broadband cable 10 12 1.0
Terminal equipment 0.3 0.3 0.2
Value-added services 0.3 01 0.1
Other international activities 0.8 0.7 0.6
Other segments -0.3 0.6 04
Total Deutsche Telekom Group 13.0 14.3 174
Table 3: DT EBITDA margins by segment 1998-2000
(source: Deutsche Telekom)

(in millions of EUR) 2000 1999 1998
Network communications 15051 16737 20531
Carrier services 3983 2884 1611
Data communications 3352 2828 2536
Mobile communications 9253 3919 3061
Broadcasting/broadband cable 1861 1917 1804
Terminal equipment 1036 1207 1382
Value-added services 1802 1903 2051
International 2058 2863 1322
Other segments (T-Online, etc.) 2426 1212 846
Reconciliation 117 90 74
Total Deutsche Telekom Group 40939 36825 35144

Table 4: Deutsche Telekom revenues by segment
(source: Deutsche Telekom)
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Strengths Weaknesses
DT Grou p |- Strong brand High capital expenditures and
depreciation
- Access to all households
Presence in all telecoms
- Modern network . :
business fields
- Presencein all telecoms
business fields
T-Com - De facto monopoly in local Deteriorating core business
loop Inefficient organisation
- Strong position in ISDN, inherited from monopoly
aggressive roll-out of T-DSL times
T-Mobile - Strong position in German & High-risk entry in US market
East European markets Gaps in European network
) E&Zﬁ'gfj%ggﬁ:iﬁ;’wth High costs through UMTS,
uncertain business model
T-Online - Largest Internet service in Low international presence
Europe . .
Low profile content business
- High quality network Service problems caused by
- Strong position in portal rapid growth
business
T-Systems - Second largest systems Low international presence
house in Europe -
No global service for MNEs
Difficult integration of debis

Table 5: Deutsche Telekom strengths and weaknesses

*Ron Sommer, Chair

man 1995

Chairman, Group Strategy,

Communication, Auditing and Org.

*Josef Brauner
*Jeffrey A. Hedberg
Detlev Buchal

*Gerd Tenzer

Hagen Hultzsch
*Heinz Klinkhammer
Joachim Kroske
*Karl-Gerhard Eick
*Kai-Uwe Ricke
*Max Hirschberger

1998
1999
1996-2001
1995
1995-2001
1996
1995-1999
2000
2001
2001

T-Com, T-Systems

International

Product Marketing

Networks, Purchasing and Env. Prot.
Technology and Services

Human Resources and Legal Affairs
Finance and Controlling

Finance and Controlling

T-Mobile, T-Online

Corporate Affairs

Table 6: Deutsche Telekom Board of Management
(* indicate current members, Source: Deutsche Telekom)
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Current members

Hans-Dietrich Winkhaus,
(Chairman since 2000)
Helmut Sihler
(Chairman 1996-2000)
Gert Becker

Dieter Hundt

André Leysen

Hans-W. Reich

Dieter Stolte

Bernhard Walter
Hubertus von Grinberg
Heribert Zitzelsberger

Former members

Michel Bon
Rainer Funke
Peter Glotz
Klaus Gotte
Paul Kruger
Claus Noé

Jurgen Stark

since

1999
1996

1995
1995
1995
1999
1995
1999

2000
1999

1998-2000
1995-1999
1995-1999
-1998

1995-1999
1999-1999

-1998

Employees' representatives

Rudiger Schulze, Vice-Chairm.
Michael Loffler

Ursula Steinke

Michael Sommer

Josef Falbisoner

Rainer Koch

Waltraud Litzenberger
Wilhelm Wegner

Rainer Roll

Wolfgang Schmitt

Reinhard Ahrensmeier

Veronika Altmeyer, Vice-Chairw.

Helmut Dettmer
Maud Pagel
Franz-Josef Klare

Table 7: Deutsche Telekom Supervisory Board
(source: Deutsche Telekom)
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since

1999
1995
1995
2000
1997
2000
1999
1996
1998
1997

1997-2000
1995-1999
-1998

1995-1999
1995-2000

Deutsche Telekom AG, Bonn

Ron Sommer, CEO

T-Com T-Mobile T-Online T-Systems
International AG International AG
Fixed wire business Mobile Internet services Systems solutions

communications

Matav (Hungary) T-Mobil (Germany) T-Online (Germany) debis Systemhaus

MetroHoldings (UK) maxmobil (Austria) Club Internet DeTeSystems
(France)

MultiLink (CH) One 2 One (UK) T-Online Austria

Siris (F) Ben (NL) Ya.Com (Spain)

Voicestream (USA)

div. (East Europe)

Table 8: Deutsche Telekom new business fields
(source: Deutsche Telekom)
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Sommer Eick Hirschberger | Brauner  Ricke Tenzer Klinkhammer Hedberg
CEO Finance Corporate CS MO Network & Human International
Affairs production Resources
CTO CEO COO Hufnagel Ricke Holtrop
Kittel Brauner  Aukes
T-Networks T-Com T-Systems T-Mobile T-Online

Table 8a: New divisional organisation of Deutsche Telekom

(source: Deutsche Telekom)

Acquisitions EUR billion
VoiceStream 59.7
One20ne 11.3
Powertel 6.9
debis Systemhaus 44
MATAV (increase) 22
Media One 21
Club Internet 19
max.mobil. (increase) 11
Slovak Telecom 1.0
Croatian Telecom 0.8
Comdirect 0.7
SIRS 0.7
Ya.com 0.6
Beta research 05
Divestitures

Global One 29
T-Online (IPO) 3.1
WIND 2.7
Cable NRW+ Cable Hesse 30

Table 9: Recent acquisitions and div estitures of Deutsche Telekom
(end 1999, Source: Deutsche Telekom)
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Kai-Uwe Ricke CEO, T-Mobile International AG

Michael Gunther CFO, T-Mobile International AG

René Obermann CEO, T-Mobil AG Germany
Harris Jones CEO, One 2 One Great Britain
Georg Polzl CEO, max-mobil Austria
Friedrich Radinger CEO, max-mobil Austria
Nikesh Arora CEO, T-Motion Great Britain

Table 10: Key management in DT's mobile communication business

(source: Deutsche Telekom)

Current members since
Thomas Holtrop 01.01.2001
Veronika Altmeyer 01.12.2000
Rainer Beaujean 01.10.2000
Eric Danke 1996
Burkhard Gralmann 01.10.2000

Former members

Wolfgang Keuntje, CEO 1996-25.08.2000
Ralf Eck 01/2000-20.09.2000
Bernd Reichert-Berg 02/2000-11/2000
Christian Heoning 01/2000-20.09.2000

Function

CEO

Human Resources and Legal Affairs
Finance and Controlling

Network

Product Marketing

Product Marketing
Sales and Services
Finance and Controlling

Table 11: Changes in T-Online's Board of Management

(source: T-Online AG)
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Share

Data communications
T-Data Gesellschatt fur Datenkommunikation mbH 100.00%
DeTeLine Deutsche Telekom Kommunikationsnetze GmbH 100.00%
DeTeLine Budapest Telekommunikations-Dienstleistungsgesselschaft mbH 100.00%
(Hungary)
Mobile communications
T-Mobile International AG 100.00%
DeTeMobil Deutsche Telekom MobilNet GmbH 100.00%
- maxmobil. Telekommunikation Service GmbH (Austria) 91.00%
- MTS. CJSC Mobile TeleSystems gAG (Russia) 45.94%
- RADIOMOBIL a.s.. (Czech Republic (via Cmobil B.V.. Netherlands) 41.43%
Deutsche Telekom Mobile Holdings Ltd. (Great Britain) 100.00%
One 2 One Partnership (Great Britain) 100.00%
MediaOne International B.V. (Netherlands) 100.00%
Westel 900 GSM Mobil Tavkézlési Rt. (Hungary) 49.00%
Westel Radiételefon Kft. (Hungary) 49.00%
PTC. Polska Telefonia Cyfrowa Sp.z 0.0. (Poland) 45.00%
Multimedia
T-Online International AG 100.00%
T-Online.at Internet-Service GmbH (Austria) 51.00%
Value-Added Services
De-TeMedien GmbH 100.00%
Broadcasting and broadband cable
DeTeKabelService Deutsche Telekom Kabel Service GmbH (19 regional 100.00%
cable companies)
Kabel Deutschland GmbH (9 regional cable companies) 100.00%
Sales and Service
DeTeSystem Deutsche Telekom Systemlésungen GmbH 100.00%
Eurobell PLC (Great Britain) 49.00%

100.00%
International 100.00%
Sprint Corp. (USA) 100.00%
SIRIS S.A.S. (France) 100.00%
Wind Telecommunicazioni S.p.A. (Italy) 49.00%
MATAV Rt. (Hungary) 59.58%
Deutsche Telekom S.A.R.L. (France) 100.00%
France Télécom S.A. 2.00%
Information and innovation management
T-Nova Deutsche Telekom Innovationsgesellschaft mbH 100.00%
Real estate
DeTe Immobilien. Deutsche Telekom Immobilien und Service GmbH 100.00%

Table 12: Major subsidiaries and associated companies of Deutsche

Telekom in 1999 (source: Deutsche Telekom)
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Country Licenses | Number of competitors | Market share | Price
of incumbent| change (%)
Network | Service
operators | provider

Long distance
France N~ |67 40 >95 -25

[ 29 29 -20
Germany N | 155 <70 -70
WK N |2 2 4 > 97

[ 15 15 >30 >95
Canada N 2 100 90

[ 1 1 25 20
USA N |3 3 97 -6
Japan N (4 100

[ 1 100 -19
Local loop
France 3 3 >99 -5
Germany 155 99.7 +8
WK 4 4 4 >09
Canada 13 98
USA® 1 1 100
Japan 2 1
Mobile
France 3 3
Germany 4 4 41 -20
WK 2 2
Canada 4 4 4
USA 1-2 1-2
Japan 1 1
Table13: Market competitiveness after one year of liberalisation?*

N National; | International
2 |ocal access and transport area
24 Source: Schedl (2000), p. 210 & own calculations. Year of liberalisation: France & Germany

1998, UK 1991, Canada 1991(N) 1998(l), USA 1984, Japan 1985
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Country Licenses | Number of competitors | Market share | Price
of incumbent| change (%)
Network | Service
operators | provider
Long distance
Germany N | 177 >90 -90
(2000)
WK N |5 5 6 71 -50
I 15 15 > 60 53
Canada 5 100 66
(1997)
USA N3 3 64 -40
Japan N (4 4 -30
I 3 3 -56
Local loop
Germany 177 52 98.5 +8
(2000)
WK 7 7 6 80 -50
Canada
(1997)
USA® 1 1 100 +0
Japan 8 1
Mobile
Germany 4 4 40 -38
(2000)
WK 4 4
Canada 4 4 4 52
(1997)
USA 2 2 50
Japan 14 1

Table 14: Market competitiveness after five years of liberalisation?®

TV Homes 37.5 million
Homes Passed 31.6 million
Cable Subscribers 22.0 million

Of which:

Basic subs (analogue) |21.3 million
basic subs (digital) 0.7 million
Industry reveneue EUR 2.8 hillion

Table 15: German cable TV market overview (End 1999)
(source: Telecommunications Online/CIT Research)

% | ocal access and transport area
% source: Schedl (2000), p. 214f. & own calculations.
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Revenues (Euro m) 2000 1999 1998
Total (DT) 40939 35470 35140
CATV & broadcast 1861 1917 1804
CATV & broadcast as % of total | 4.5% 5.4% 5.1%
EBITDA (Euros m)

Total (DT) 20700 14299 17425
CATV & broadcast 1180 1007
CATV & broadcast as % of total 8.3% 5.8%
EBIT (Euros m)

Total (DT) 5300 8400
CATV & broadcast 300 0
CATV & broadcast as % of total 5.7% 0%

Table 16: Deutsche Telekom’s financial results (broadband cable TV and

broadcasting)

(source: Deutsche Telekom/Telecommunications Online)

Year New Patent
holdings

1993 39

1994 72

1995 158

1996 270

1997 353

1998 363

1999 454

2000 561

Table 17: Deutsche Telekom’s industrial property rights

(source: Deutsche Telekom)

Year People employed in R&D expenditures R&D intensity
DT Group’s R&D (expenditure / net
units revenue)

1995 na na approx. 2%

1996 na na approx. 2%

1997 >4000 1.2 billion DM 1.78%

1998 4400 1.3 billion DM 1.86%

1999 4400 0.7 billion EUR 1.97%

2000 5295 (2.33% of DT 0.7 billion EUR 1.71%
group’s employees)

Table 18: Deutsche Telekom R&D
(source: Deutsche Telekom)

48
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Owner Per cent | Million shares
All shares German government 30.92% 12975
Kreditanstalt fir 12.13% 509.2
Wiederaufbau
Dispersed Ownership 56.95% 2390.7
Total 100.00% 4197.8
Private Ownership |
(households/institutional)
Private investors 38.3% 915.7
Institutional investors 61.7% 1475.0
Total 100.0% 2390.7
Private Ownership Il
(Countries)
Germany 34.5% 824.8
North America 31.8% 760.2
Europe (w/o Germany) 23.8% 569.0
Asia 9.9% 236.7
Total 100.0% 2390.7
Table 19: Deutsche Telekom ownership pattern, May 2001
(source: Deutsche Telekom)
Operator Country Subscribers Half Yearly
Sep 2000 End 1999 Growth
Telecom ltalia Mobile ltaly 21,600,000 18,527,000 16.6%
Mannesmann D2 Germanyj 19,245,000 9,500,000 102.6%
T-Mobil Germany 19,100,000 9,234,000 106.8%
Omnitel Italy 14,920,000 10,418,300 43.2%
France Telecom Mobiles France 13,940,500 9,848,800 41.5%
Telefonica Moviles Spain 13,669,000 9,052,300 51.0%
Vodafone UK 11,263,000 7,940,000 41.9%
Turkeell Turkey 10,069,000 5,466,093 84.2%
BT Cellnet UK 10,244,000 6,947,800 47 5%
SFR France 9,921,500 7,223,800 37,3%

Table 20: Top 10 Western European mobile operators ranked by subscriber
base (source: CIT Publications)
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Operator Country Subscribers Quarterly
Mar 2000 End 1999| Growth
Polska Telefonia Cyfrowa Poland 2,000,000 1,750,000 14.3%
Polkomtel Poland 1,692,000 1,523,000 11.1%
EuroTel Praha Czech Republic 1,262,000 1,070,000 17.9%
Matav Group Hungary 1,115,000 640,000 74.2%
Radiomonbil Czech Republic 1,050,000 875,000 20.0%
Centertel Poland 970,000 780,000 24.4%
Pannon GSM Hungary 751,000 668,000 12.4%
Mobiltel Slovenia 714,000 594,000 20.2%
Globtel Slovakia 584,000 542,000 7.7%
Vimpelcom Russian 481,000 353,000 36.5%
Federation

Table 21: Top 10 Eastern European mobile operators ranked by subscriber
base (source: CIT Publications)

Operator Subscribers Half Yearly
June 2000 End 1999 Growth
Verizon Wireless 25,642,000 24,390,000 5.1%
SBC Communications 12,221,000 11,151,000 9.6%
AT&T Wireless Services 11,700,000 9,600,000 21.9%
Sprint PCS 7,400,000 5,727,000 29.2%
BellSouth 5,913,000 5,337,000 10.8%
Alltel Mobile Communications 5,893,445 5,019,000 17.4%
Nextual Communications, Inc. 5,616,600 4,516,000 24.4%
US Cellular Corporation 2,807,000 2,602,000 7.9%
VoiceStream Wireless Corp 2,600,000 846,000 207.3%
Western Wireless 930,500 843,700 11.5%

Table 22: Top 10 US mobile operators ranked by subscriber base (source:

CIT Publications)



