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Abstract in English

As broadband telecommunication is seen as a sofim®ductivity gains, the European Union
and other regions are encouraging the deploymeatseture broadband infrastructure. In the
Netherlands, there is some concern whether theysopproadband capacity will meet the
strongly increasing demand. This report analysedbtbadband market and asks whether a
specific role of government is necessary. The mamnctlusions are that presently, given current
broadband policy, no considerable market failusésteFirms have adequate incentives to
invest in broadband, partly induced by specifiautation of access to the local copper loop.
Hence, there is no need for changes in currentdbaoad policy. Market failures in terms of
knowledge spillovers are taken care of by otheicpd. As the broadband markets are very
dynamic, unforeseen developments may emerge sutle appearance of new dominant
techniques and market players. The best strateghdéogovernment, in particular the
competition authority, is to continuously monitbese markets, making timely intervention

easier when needed.

Key words: Broadband, network industries, markétfa.
Abstract in Dutch

Breedband wordt beschouwd als een belangrijke ooon productiviteitsgroei en verbetering
van de levensstandaard. Een van de belangrijkelemloan de Europese Unie is om de
ontwikkelingen van breedbandinfrastructuur te stearen. In Nederland bestaat ongerustheid of
de markt wel zorgt voor voldoende breedbandcaptoite aan de sterk groeiende vraag te
kunnen blijven voldoen. Dit rapport behandelt daagr of de markten inderdaad genoeg hun
werk doen en welke specifieke rol er eventueeldggelegd voor de overheid. De belangrijkste
conclusies zijn dat er geen marktgebreken best@asmathpassingen vergen van het huidige
breedbandbeleid. Bedrijven ondervinden voldoende&els om te investeren in breedband,
mede door specifieke regulering van de openstellalghet aansluitnetwerk. Marktgebreken
rond bijvoorbeeld kennisoverdrachten worden aangepa ander beleid. De markten rond
breedband zijn erg dynamisch, waardoor in de tosk@mvoorziene marktgebreken zouden
kunnen opkomen in de vorm van een dominante teklofidominante marktspeler. Voor de
overheid is het daarom zinvol om de breedbandmankaertdurend te blijven volgen zodat zij
direct kan ingrijpen als dat nodig mocht zijn.

Steekwoorden: Breedband, netwerk industrieén, rfzdekt

Een uitgebreide Nederlandse samenvatting is bdsahikvia http://www.cpb.nl.
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Preface

This CPB document focuses on potential marketredin the deployment of broadband in the
Netherlands and asks whether government has dispetg in that respect. Given the
predicted benefits of broadband, the European Uaizhother regions are encouraging the
deployment of a reliable broadband infrastructiiteere is some concern about whether the
supply of broadband capacity will meet future (aomer) demand. The Dutch government,
encouraged by questions from members of Parliarhestasked the CPB to conduct an
analysis of market failures on markets for broadhdmis document systematically builds up a
theoretical framework for potential market failuiesroadband markets. These potential
market failures are analysed for the Netherlandstbgying telecom regulations and using
national data where available. Additionally, inttional experience and research findings of
other institutes are used to complete the analysis.

The project team included Machiel van Dijk, Fredjgers, Bert Minne, Machiel Mulder, Joost
Poort (SEO Economic Research), Arnold Verkade amaridvan der Wiel (project leader).
Besides the authorsi.e. Machiel van Dijk, Bert Minne, Machiel Muldelgpost Poort and

Henry van der Wiet Fred Kuijpers and Arnold Verkade did a great jolzallecting data and
providing statistical assistance, while Fré Huiziregd Taco van Hoek gave valuable feedback
during the project.

We thank several persons for their valuable coutidins to earlier versions of this document.
This includes Robin Cowan and Huub Meijers (bothRTE), Willem Vermeend and Peter
Spohr (both Nederlandbreedland). Moreover, we tlibaknembers of the sounding board
which provided us with useful information as wedlfaedback on our findings. Finally, we are
grateful to all those who gave us a better ovendéthe broadband market during a number of
interviews. Of course, the responsibility for tlmmtents and the conclusions of this report is
entirely ours.

F.J.H. Don
Director






Summary

The question

The telecommunication industry, and in particuter broadband market, is changing rapidly,
providing customers with more options to excharmend, video and data. These
communication streams are transmitted along netsitrkt become faster, better and cheaper.
It is widely recognised that the benefits of broaulth in terms of lower transportation costs can
be large for an economy in terms of productivity.

Broadband is diffusing rapidly worldwide. The numbé&subscribers per capita has increased
considerably across industrialised countries siheeearly 2000s. In the Netherlands, it has
grown rapidly as well, giving the Dutch a lead piosi internationally.

As broadband telecommunication is seen as a sofim®ductivity gains, the European Union
(EV) and other regions are encouraging the deplaywifea secure broadband infrastructure. In
line with the advices of the OECD and the EU, thsibprinciple of the Dutch government is
that investments in broadband infrastructaiiacluding the choice of technologyas well as

the development of applications should be lefhmarket. There is, however, some concern
that these developments will be insufficient to chathe increasing demand for broadband.
Particularly, insufficient investments in (new)rastructure appear to be cause for concern.
This report, therefore, addresses the followingas&iven current policy (including

regulation) on broadband, do market failures hamfuture deployment of broadbantt?

order to answer this question, this report apgiagelfare-economic approach using qualitative

and quantitative insights.

Main conclusions

This report concludes that market failures on tleket for broadband in the Netherlands are
limited to market power and, to some extent, tinarease in spillover effects of knowledge.
Current regulation by OPTA adequately deals withigsue of market power, particularly with
respect to market access to the local (copper) I8pilover effects of knowledge are tackled
by R&D-subsidies such as the WBSO. These subsigeemore effective and efficient in
correcting this market failure than broadband dlibsi If the R&D-subsidies are considered
insufficient, then they can be raised.

This report finds no evidence of other market fa&tuthat would call for specific government
intervention. Given current regulation, the marKetsbroadband in the Netherlands function
well in terms of competition (static efficiency)damnovation (dynamic efficiency). Hence, the
best policy is to rely on market forces. Howevearket conditions may change due to
changing technologies and increasing demand. Thergment, in particular the competition



authority, should therefore permanently monitorlth@adband markets for any evidence of
market failures that may require government actionhe future, for instance, a natural
monopoly network might emerge if one broadbandneldgy requiring huge investments
outperforms all other technologies. In that casgulation should ensure that market power is
not abused. Finally, being a producer of (semi)lipigervices such as education, the
government can contribute to a further developrmébroadband by applying it to its own
production process, if this raises productive &fficy.

Method

This report uses the welfare-economic approach.oliteome of markets is optimal from a
welfare perspective as long as no market failuxést.df market failures exist, then government
may consider intervening if government failures sraller than those market failures; i.e. if
the benefits of intervention exceed the costs. @biument, therefore, systematically builds up
a theoretical framework of potential market faikiie broadband markets. Subsequently, these
potential market failures are analysed for the Ré#mds by studying Dutch telecom
regulations and using national data where availagideitionally, international experiences,
research findings of other institutes and intergevith parties directly involved are used to
complete the analysis. The results of this anasemployed to assess whether changes in

current policy are required.

Besides being a policy maker, the government iscamomic agent as well. This function is
also analysed.

Broadband definition

In technical terms, broadband is often referreith terms of high speed, always-on connection
and two-way capability. Presently, a number of mekwnfrastructures are available for
broadband, of which the copper lines and the caajecare the most important ones.
Broadband is a dynamic notion with buzzwords ragdiom ISDN via ADSL, ADSL2+ to
VDSL and glass fibre. In a welfare economic perspedroadband is neither a specific
infrastructure nor a specific technique, but a cépaf a telecommunication network to
transport masses of data from one point to anathathighly efficient way. In that case,
broadband can be seen as an investment in comntionicgenerating a flow of returns in
(future) value added.

Where do the Netherlands stand?

Internationally, the performance of the broadbardket in the Netherlands is quite good. The
penetration of broadband is among the highestamwibrld. This performance partly flows from
fierce competition between cable and DSL technqglbgyh of which are presently available to
approximately 90 percent of all homes. Other breadinetworks are virtually non-existent in
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the Netherlands. Another factor behind the perforzaeof the Netherlands is the regulation of
the telecommunication industry. The regulator, OPfiegulates part of the telecom industry to
overcome market power problems and to stimulatepedition.

Potential market failures in broadband markets

Various market failures may apply in the marketdosadband. As part of the
telecommunication industry, the broadband netwodustry is a special industry due to the
typical characteristics of networks (i.e. netwankastructure, essential facility and economies
of scale). Theory provides many arguments for p@kemarket failures, which can be
classified as abuse of market power by the ownfetfseonetworks, network externalities,
production externalities and consumption exterigslitMarket power may result in allocative
inefficiencies leading to higher prices and less afsbroadband than in a perfect market.
Network externalities are related to the valueheftetwork. The more people are connected,
the more interesting it is for others to becomenemted. Production (consumer) externalities
arise if activities of producers (consumer) gereetanefits or costs, which are not taken into
account by the producer (consumer). Finally, theketamay lead to a social or geographical
digital divide, which may be regarded as less désirfrom a welfare point of view. If these
market failures emerge, they are a reason for gowents to consider intervention.

All'in all, broadband network industries are préoe/arious market failures. This is not the
case for content provision and the manufacturinyasfsformation equipment. These are often
global markets, with low entry barriers, and in @hmany players are active that continuously
introduce innovative content, applications and pougnt. This report, therefore, mainly focuses
on the broadband network industries including titerhet service providers (ISPs).

Market power: current competition, regulation and i nnovation incentives
The Dutch regulator of the telecom industry (OPT$8harged with addressing potential
market power and with the possible trade-off betwstatic and dynamic efficiency. If markets
are statically efficient, prices of products do dtort efficient consumer decisions and
production takes place at the lowest possible dgsien all available technologies). Dynamic
efficiency refers to the development of producivettions or process innovations in the form
of lower production costs. Both may enhance welfare

Regulation generally aims to deal with market powtawever, less market power could
negatively affect the incentives to invest, becautade-off may exist between static and
dynamic efficiency. The presence of this tradedafbends on specific market conditions. Based
on European directives, OPTA distinguishes thrésveat markets within the provision of
broadband through the copper infrastructure: theketdor unbundled access, the market for
wholesale broadband access and the retail marketniarket for unbundled access and a part
of the market for wholesale access, namely the-gigility market, are regulated.
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Unbundling and access fees regulate the mark¢ufdrundled) access to the copper local loop
in order to overcome significant market power ofNKMn this case, unbundling means that
other firms have access to the local loop.

Here, a trade-off exists between static efficieang dynamic efficiency. The trade-off is
due to the presence of high fixed costs of thesifucture. High post-innovation profits are
needed to recover the costs of innovating the mévimt above-marginal prices can distort
efficiency of consumer decisions. The current meéthbaccess pricing, based on actual
average costs, is dynamically efficient, as it gibeth the incumbents and entrants incentives
to invest in the local loop. Entrants will only #st in an alternative infrastructure if that is
more efficient than using the network of the incemib Otherwise, this ‘make-or-buy’ decision
which (potential) entrants face stimulates the mbant to improve efficiency and performance
of its own local loop. Consequently, the curremfulation of the local loop does not bias the
investment decisions of both incumbent and (pa®ngintrants making use of the copper local
loop.Therefore, a price based on average costssseele a good compromise between static
and dynamic efficiency. The markets of accesséddbal loops of cable, glass fibre and
wireless connection are not regulated because fivitissignificant market power are absent.

Wholesale broadband access is the product thatarieowner delivers to a service provider.
The market forvholesale broadband acceastually consists of two relevant market segments
according to OPTA. The distinguishing feature betwthese two segments is the contention
ratio (in Dutch: overboekingsfactor), i.e., theéoaif guaranteed to maximal bandwidth. The
level of contention determines which services caoffered at the retail level. A high
contention ratio indicates a high quality. In pautar, data communication services require high
levels of quality, whereas broadband services mostjuire lower levels of quality. In practice,
this means that cable networks cannot supply datarwnication networks, because of their
low contention rates. OPTA regulates the high-qualart of the wholesale access market since
KPN has significant market power. Similar to therke& for unbundled access, static efficiency
is increased due to current regulation of this reaut sufficient incentives remain for

entrants and incumbents to improve the network.

In the market for low-quality wholesale accessade-off between static and dynamic
efficiency does not exist. Competition has leddosiderable investments in glass fibre
backbones to such an extent that there is largecapacity of these networks at present.
Consequently, static efficiency is high. Furthle tosts of deploying existing spare capacity
are rather modest. Hence, investments in new dgpéainot require high investments, which

supports dynamic efficiency.

Theretail marketis not regulated because firms with significantkeapower are absent.
Competition appears to have led to both staticiefficy and dynamic efficiency. At present,
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end-users can choose from a large variety of treaséom speeds, transmission qualities and
alternative means of telephony. Moreover, new sergroviders enter the market. Competition
appears to have stimulated investments in innonaswell, as shown by the continuous

improvements in download speeds at even lower costs

All'in all, given present regulation, market povderes not appear to hamper broadband
deployment in the Netherlands. Therefore, thermiaeed to change regulation. Roughly, these
conclusions are supported by foreign governmeritigesland conclusions of economic studies
conducted in other countries.

Network externalities

E-mail externalities are one example of a positiggvork effect related to broadband networks.
The more people are able to e-mail, the more istergit is for others to become connected
and use e-mail as well, and the higher the valubehetwork will be.

At present, the size of threetwork externalitiein the markets for broadband is probably not
that large. Consumers use broadband particularlghér ‘intrinsic’ demand such as
downloading music and films. Upstream activities still in their infancy even where capacity
is sufficient available. Hence, for most activitibat are currently being used, the number of
other consumers that also have a fast connectiorelevant.

The existence afietwork externalitiesloes not automatically result in a market failase
network firms can internalise part of these extktira by taking into account the extension of
the network when setting prices for its clients.rbtover, the market may respond itself by
jointly developing standards and interconnectionetivorks. In the Netherlands, positive
network effects are materialised due to compa#tble interconnected networks. Network
providers and Internet Service Providers (ISPsgifficient incentives to comply with
international standards and interconnect their agks/for Internet traffic exchange, taking into
account the possible need for compensation foreésrsuch as traffic flow, number of routes
and the cost of international transmission. Sine@yrlSPs are more or less equally sized in
practice, the peering agreements between ISPg iN¢therlands often do not include an

exchange of money.

Production externalities

Although empirical evidence is lacking, it is likghat broadband producpsesitive production
externalities First, research and development (R&D) activibggelecom firms themselves
could result in new knowledge. If the innovatinpt®m firms cannot appropriate the benefits
of this new knowledge, others will free ride, whisran externality. Second, broadband could
raise the knowledge spillovers from all kinds afusstries and universities to other parts of the
economy. It is likely that broadband increasespibstive spillover effects by providing better
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access to external know how. This means that fpven level of knowledge creation, more
knowledge may spill over to external parties dua taore advanced communication network.
Although these externalities may justify governmiaetérvention, they do not justify
government stimulation of broadband deploymentedtl, it is the knowledge creating
activities, like R&D, that generate the positivaezralities. Policy makers should be aware that
the government already takes account of theseraliées in the form of R&D-subsidies like

the WBSO. If the latter are considered insufficjghén they can be raised. Moreover,
broadband subsidies are less effective and eftithem R&D-subsidies in correcting the

market failure. The latter are directly targetethatissue at stake.

Consumption externalities

Broadband may stimulate telework and, in doingsay generateonsumption externalities

If broadband deployment raises the importancelefearking, externalities might occur due to
less road congestion or even increased labour pugptelework allows some people easier
access to the labour market, leading to a reduatigncial benefits and taxes. Road users and,
from an environmental and social point of view,iebcat large will benefit from telework, but
will not pay the broadband user for it. Althougistbffect might exist, subsidising teleworking
is not the most efficient policy to address thiteemality. Alternative policies (e.g. road pricing
and labour market policies) are more effective effidient as these measures directly focus on
the inefficiencies (in case of road congestionjnequalities (in case of access to the labour
market) that generate the market failures.

The size of this externality depends on the extemthich a much higher transmission
capacity of the communication infrastructure wildluce more teleworking. However, one may
wonder whether current facilities such as ADSLraskalready sufficient for teleworking.
Furthermore, other factors, such as the attitudengdloyers to teleworking, may be much more
important than high-speed data connections.

Equity issues

With respect to equity, we do not find evidencedmubstantial geographical or social digital
divide in the Netherlands. Broadband is availablalimost all regions. Most consumers can
choose between roughly 80 Internet subscriptiomemsely populated areas and between
approximately 30 in remote areas. To some exthatetis a social digital divide. Elderly
people are underrepresented in broadband accebe tourse of time, this social digital divide
will decline due to cohort effects. Nonetheless, gbvernment may consider stimulating
elderly to find access to the World Wide Web by eemass programs and education.

Monitoring developments is best policy
The main lesson of our analysis is that marketifag are limited and mainly related to market
power on the copper local loop and production ewtities. Regulation by OPTA and R&D-
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subsidies, respectively, seem to address both miaikees adequately. Hence, in principle,
there is no need for additional policy measuregséhconclusions are based on the analysis of
the current broadband market, but are also likelye valid in the near future. Current
economic policy also provides sufficient incentiv@snvest in broadband. Changes in this
policy are, therefore, only needed if changes inketafailures become evident. Although
unforeseen developments may occur, we conjectatestith failures will emerge gradually, if
at all.

In addition, broadband policy is no free lunchsHir, subsidies would have to be financed
by taxes, which distort the economy. Next, govemminmeay not outperform the market if
intervention involves choosing or preferring certichnology options. Finally, the allocation
of subsidies requires manpower. Government poli@refore, may involve considerable costs.
The reasoning that “it may not help, but it wortirheither” cannot defend government action.
This conclusion applies at both the national lered the local level. Further, policy measures
can hardly be founded on the presence of marKetdai according to this report.

We conclude that the most efficient policy is tarpanently monitor the broadband markets in
order to determine whether additional measuresngifld to be taken. Continuous monitoring is
required in order to be able to respond rapidiywégulation and supervision if firms with
significant market power in broadband markets wautterge. It is possible that one dominant
broadband technology will become apparent in thgréuresulting in a natural monopoly
network. In that case, regulation has to ensurentiaaket power is not abused. However, the
option for regulation should not give rise to uiaatty, as this may negatively affect current
investment decisions. Certainty about future retpmaconditions and access tariff structures
can be very important for potential investors now.

Government as producer of public services

Besides being a policy maker, the government iscmmomic agent as well. It produces (semi)
public services such as education, health careatidnal security. As such, it can have two
aims related to broadband: an efficient productimtess of semi-public services and act as
launching customer. Both aims can contribute toreénér development of broadband. However,
since the market for broadband appears to work welemphasis should be placed on efficient
production. In this regard, the performance oflch government in using tele-
communication is modest compared to other countFiagicularly on e-government services,

the Netherlands performs weaker than many othec&uhries.
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Introduction

"Mr. Watson -- come here -- | want to see you's{fiwords by telephone by Alexander Graham
Bell, March 10, 1876).

Background

Broadband important for communication

Broadband is another phase in communication betyweseple. Although telecommunication
over longer distances probably started long agb snitoke signals and roll of drums, it really
took off in 1876. Then, Alexander Graham Bell intexhthe telephone that could transmit
speech electrically. Initially, it was limited tbe next room, but it rapidly deployed over longer
distances. Nowadays, we can easily switch betweewersations over short and longer
distances-telecommunicatior using different devices including broadband. A neavld of
communication manifested itself.

Since the invention of Bell, the telecommunicatiodustry has undergone an amazing
revolution with customers nowadays exchanging spuideéo and data at a fast rising speed.
Recent developments in information communicati@htelogies (ICT) and electronic
commerce has enlarged the demand for the deployofidnbadband infrastructure networks
and the use of broadband Internet connections.efé@®munication streams are transferred
along networks with bandwidth becoming broader lamwéder over time. People download
large amounts of information streams, and increggimake use of distributing information by
themselves (upload). Developments like triple flag: telephone, radio/tv and Internet all in
one package) and online gaming make broadband dhe imteresting. In technical sense,
broadband is a dynamic notion with buzzwords stgriiom ISDN via ADSL, ADSL2+, SDSL
leading to VDSL. Moreover, at present, differentwak techniques are available such as
copper lines, coaxial cables, wireless and gldss fi

Broadband important for productivity

Broadband can be an important driver for produitias well. Broadband is an enabler for
other production factors, especially ICT. Broadbpravides PC’s and laptops access to the
Internet and its facilities. As commonly arguedT I@as all the characteristics of a general-
purpose technology and it could at least tempgraribduce higher productivity growth rates.
In general, broadband can be a mean of productiviawth through improvements in
production processes, reductions in transactiots@gl innovations like new service
applications via broadband infrastructures (i.atent). A number of studies puts forward
consistent evidence for a positive relationshipveen broadband and economic performance.

1 See e.g., Allen Consulting Group, 2003 and CEBR, 2003.
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Although the broadband market is still in its vesrly stages of growth, it radically developed
in recent years. The number of subscribers petafps increased considerably since the early
2000s across industrialised countries. In the Nkghds, it has grown rapidly as well and the

Dutch international position is among the beshefworld.

Policy interest and concerns

The notion that governments should somehow be weebin the deployment of broadband is
mainly based on the widely recognised belief thatlienefits of using broadband can be large
for an economy in terms of growth and productivilany governments expect broadband will
strongly raise welfare. At the famous Lisbon sumim2000, policy makers acknowledged the
Internet as a powerful source of productivity gaansl of improvement in living standards. In
that respect, the action plan eEurope 2005 propased-edged strategy for governments:

Promoting services, applications and content indw@gas such as government, e-learning, e-
health and e-business,

Stimulating the deployment of a secure broadbafrdstructure, creating a positive
environment

The Dutch government aims to hold a leading pasitiothe field of broadband in Europe and
worldwide in 2010 (see de Breedbandnota / the Braad Policy Paper, Ministry of Economic
Affairs, 2004)). The government regards broadband strategic condition for structural
economic growth. Broadband can make a substamttibution to strengthening the economy
and solving social problems. In order to achiegainbition, the government aims to give a

strong impulse to the Broadband Policy Paper:

The development and application of services ant-pigtential broadband applications in the
private an public domain

The development of (a) high capacity connectiomvogt(s) with substantial national coverage
in 2010.

The government takes the view that the market halissary responsibility for investments in
further development of the new generation of breadbtype infrastructures and development
of accompanying services. The government purstestgology-independent broadband
policy. It leaves the choice of technology to marsarties (see also box).
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Major concerns broadband report

The Dutch government expects that the growing capacity demand will create problems in terms of the total volume
traffic per network connection (the ‘first mile’ or the ‘last mile’). The present main networks (backbone) are glass fibre
networks and provide enough capacity for the time being. The main restraints and potential risks in the field of
infrastructural development are: exploitation of existing networks, relatively weak equity position of telecom and cable
companies, poor investment climate, competition issues, fragmentation and security of supply, delivery and continuity.
The main obstacles and risks in the field of services development are lack of scale and copyright aspects.

There is concern about the investment incentives of telecom and cable companies in new technologies. This concern is
partly linked to the burst of the Internet bubble and poor investment climate. These companies may prefer exploiting
their investments already made in copper and coax networks as far as possible instead of investing in new technologies.
Moreover, financiers might have become less willing to invest in network innovation having in mind recent experiences.
The competition issues are related to different aspects of the broadband market structure and the necessary (future)
regulation in terms of access to networks. Will there be competition for or on the market? Is duplication of network
unattractive? And if so, what are the consequences of a (natural) monopoly? The fragmentation issue is particularly
related to the fear that different broadband infrastructure technologies lead to technical and organisational problems

including the threat of local monopolies.

Opinions of the parties involved are mixed. Asadlur of two opposing opinions, we sketch
some examples. Some believe that the capacityeafutrent broadband network will not be

sufficient, even if improvements will be made apdjrading will take place. To their opinion,
governments should do more to speed broadbanditoHor instance, a number of reports on
the Dutch case recommend that the government sfioalacially facilitate developments in
(new) infrastructuré.There are also some local government initiatieefinancially support the

deployment of a new broadband network. For instatieecity of Amsterdam wants to support

the construction of a fibre optic access-network.

Other Dutch reports and important market playeateghe opposite, that policy (including
local governments) should not financially intervérr instance, the Vecai, the branch
organisation of Dutch cable companies, assertshiedtletherlands is characterised by
sufficient competition. If upgrading or enhancirfglte broadband network is necessary, the
market should drive the rollout of broadband, het government. According to Vecai, a fibre

network in the last mile to the home is not necgsdsecause the current cable networks offer

enough capacity to meet future demand.

Public debate about the role of government witpeesto broadband deployment is by no

means a typically Dutch affair. Governments in meayeloped countries consider investing in

broadband projects and various countries have dotire the past.

2 See, e.g., Advies van de impulscommissie Breedband, 2004, and two advisory reports of commission Andriessen, 2004.
% See, for instance, Passenier, 2005.
4 Platform Nederland Breed, 2004.
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1.2 Two main research questions

The main objective of CPB in this report is to gsalwhat the role of Dutch government could
be in efficient broadband deployment. In this cahtthis report addresses two main questions:

*  Where do the markets of broadband (networks andcsas) fail in the Netherlands, and are
these markets interrelated? What kind of markéirfas can be deterred?

» If markets are found to fail, to what extent wilthange in policy reduce these market failures?
What policy measure will be the most efficient iay Dutch policy makers to reduce market

failures?

In order to answer these questions, we apply aaweedconomic approach. This approach
assumes that results of markets are economicatisnapfrom a welfare perspective as long as
no market failures exist. Therefore, the first dimsessentially boils down to the following
question. Do firms have sufficient incentives tedst in future broadband capacity with regard
to obtaining an optimal future social-economic wedf? Answering the two key research
guestions, this report analyses Dutch regulatioisi@stitutions, uses qualitative and
guantitative information, collects internationapexience and research findings of other
institutes, and, finally, employs interviews witarfies directly involved.

The welfare economic approach has two importantications for reading this report. First,
the report does not address the issue to whattaxirket failures may hamper reaching actual
targets of authorities. The targets imposed byipw@hlthorities are sometimes based on a
political perspective, such as ‘the Netherlandsighbe European frontrunner in 2010’, or ‘the
citizens in our town should have glass fibre tarthemes in 2010’. These types of targets do
not necessarily contribute to future welfare, beseatican be very costly being at the front (see
box)>

Maximising welfare versus maximising international performance

This report focuses on the optimal welfare with respect to broadband. As argued, economic theory states that welfare is
optimal if there are no market failures. From a welfare economic perspective being the best (i.e., most advanced) has no
value in itself. Being the best may be the final outcome of a welfare analysis based on market failures, however, it is not
a starting point. The basic difference between proponents of aiming at being the best and proponents of aiming at
improving economic welfare is that the former do not mention or take into account that public funding might be more
efficient and effective if it is spend on other purposes. The latter may produce more welfare. A welfare economic
approach takes account of alternatives.

® Moreover, although these goals are more or less concrete, it is questionable whether it is advisable to have such specific
goals without clearer information on the use of broadband, the technical and economic details of its deployment in an
international perspective.
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Second, this report mainly assesses the questiwhdbextent the market fails today, in order
to consider a change in government policy now.hatend of this report (chapter 6), we focus
on potential market failures in the future and¢basequences for policy today.

Time horizon report

As the focus of this report is mainly on investnseaitd on whether (current) market failures
arises, the time horizon of the report is not uiikih It is related to the average service life of
new investments in broadband equipment. Depreciatidhese investments is based on an
average service life of 3 to 5 years. Hence, inttioa to the future include at most five years.

Focus policy on market failures and equity issues

In general, economic policy entails two main triggefficiency and equity. For efficiency,
competition between firms typically yields an eifiat allocation, except when there are market
failures. In that case, governments should ainedluce them as much as possible.

This report systematically constructs a theorefiegahework of potential market failures,
indicators and consequences for policy (chapteP&iticularly, broadband is a network
technology facing potential market failures. Fatance, market failures might occur if firms
have excessive market power related to large ecisooh scale of networks. Consequently,
prices for broadband are too high compared to aéise of more fierce competitiGrOther
potential market failures are the existence of netvexternalities, the hold-up problem of
investments, production and consumption exterealitand information asymmetry. But not
only a pure economic point of view is taken inta@mt in this report. A social point of view in
terms of equity is accounted for as well. The fafier instance, is related to the issue whether
broadband creates a digital divide among socioenamand demographic dimensions.

If we detect market failures, the analytical franoekvcan be used as guideline for policy
consequences (chapter 4 and 5). In aiming to repateular market failures, policy makers
should explicitly take into account two optionsrreunt policy and alternative policies including
ones not directly related to broadband. Before gimgnthe current broadband policy, policy
makers should weight costs and benefits of thesepodicy measures including alternative
policies that might be more effective. Moreoverygmment intervention is justified if market
failures exceed potential government failures. Téort, however, does not entail a cost
benefit analysis of a specific policy measure.

Definition broadband

How does this report define broadband? This reqggards broadband as a factor of production
linked to investments in backbones, local loops t@fecommunication equipment supporting

® In economic terms, prices deviate more from marginal costs in case of less competititve markets.
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the transmission of content. This economical conieindirectly linked to technological
characteristics like the amount of speed and cossfya and material.

Technical definition

In general, broadband is a type of network infragtire connecting people and firms. In fact, it
is the continuously available connection suitablegood quality of content, such as audio-
video applications and the exchange of large digs fTechnically, broadband refers to an
‘always on’ data connection with a large transnaissiapacity. ‘Large’ here means a
connection allowing for high-quality audio and vidapplications as well as allowing users to
exchange large data filé§he OECD defines broadband in a similar way, viz: ‘Broadibis
characterised by high speed, always-on connectidrivao-way capability and can support
applications in e-commerce, education, health artertainment, and e-government’.

Upstream and downstream transmission speed

Broadband is frequently referred to in terms oftigem or downstream speed. This
transmission speed is the bandwidth of broadbamiessed in the number of transferred bits
per second. The exchange of content has two directiThe upstream capacity is the speed of
the customer to the provider. The downstream sygetbd speed at which the end-users receive
the content. In practice, consumers need more dosam than upstream speed, because e-
mailing and surfing needs less upstream speed pEfmevideo telephony and peer-to-peer
networks, most services presently do not depenugmupstream speed (see e.g., Client
Research, 2005). To put it differently, consumeesraore users than providers of content.
Therefore, consumers usually demand asymmetridsjseeh as ADSL). In contrast, the
business sector usually sends and receives rotlghlsame. Therefore, many firms demand
symmetric speed (for instance SDSL).

Changing concept

Although the various definitions appear to be gtieforward, they are problematic and
constantly under revision over time. Moreover, thédfer between countries and, hence,
hamper international comparisons. ‘Broadband’ isanfixed notion, as it instantaneously
changes over time. The consequence is that wieatlesd ‘broad’ today, is called ‘medium’ or
even ‘small’ tomorrow. Likewise, what broadbandni®ne country is called midband
elsewheré€.In the course of the last ten years, the transomiss access speed has risen
considerably. Currently, providers increase thealabke speed to 225 Mbps (buzz word:
ADSL2+).

" This definition is based on ‘De Breedbandnota’.

® OECD, 2003a.

® The minimal transmission speed that qualifies as broadband differs largely between countries. Different definitions affect
statistics of homes passed and users dramatically, but also determine which technologies are taken into account. Most
reports consider ADSL (xDSL), and cable to be broadband.
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Economical view on definition broadband

For a welfare economic analysis, a technical d@dimiis not appropriate. A functional
description of broadband in terms of a productiamcfion is better. The key function of
broadband is to (rapidly) transmit content from po@t to another and backwards creating
value added, or stated otherwise, economic welfidvis. report uses investments in broadband
as main link to (future) welfare.

In general, the input of more capital stocks andenganployment generate an increase in
production (gross domestic product). Taking deptém into account, investments in
broadband enlarge the broadband capital stock.dwepnents in broadband are reflected in
higher speed or lower transmission prices. Higpeed is a component of more input in
investment volume, lower prices lead to more demdfate speed and better compression
techniques give a higher quality of investment,cliléconomically can be translated into more
investment and the enabling of creating more welfeience, this report argues that the

material or network is less a determinant.

Structure of the report

The plan of the report is as follows. Chapter 2vjates a brief overview of the international
position of the Netherlands and describes the isaires of the current Dutch policy. Readers
already familiar with this background knowledge easily skip this chapter and go to chapter
3. The topic of chapter 3 is the theoretical framdwof market failures, indicators and policy
consequences. Each market failure is comprehegsihstussed using explicit examples with
regard to broadband. This framework also proviggsa@priate roles for public authorities in
this industry. Several policy measures are disclgdgch could deal with these market
failures. Moreover, we depict sources of governnfigihires. However, policy instruments may
give rise to a trade-off: more static efficiencyymaduce dynamic efficiency. This potential
trade-off is considered as well in chapter 3.

Taking the theoretical framework as a guidelingpthrs 4 and 5 systematically discuss the
Dutch case using empirics where possible to findahether market failures are at stake. Both
chapters particularly explore to what extent thierevidence for a lack of incentives to invest in
future network capacity of broadband and if a cleasinggovernment policy is required. These
chapters also take an international perspectivehaidight main policy issues discussed in
other countries where broadband deployment hasiga @n. To be more precise, the
competitive situation in the Netherlands is thejsctof chapter 4. It presents current facts and
figures with regard to the extent of competitiontba Dutch performance on broadband. It also
reflects on current regulation and competitiongel. Chapter 5 discusses all kind of
externalities with respect to the Netherlandsldb @assesses the existence of a digital divide.
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Chapter 6 summarises the main policy lessons sfdbcument, check its robustness with
regard to future market failures and apply thessdas to (local) government initiatives. This
chapter also elaborates on the government as edoagent producing (semi) public services.
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Where do the Netherlands stand?

The Dutch penetration of broadband is among théésgin the world. The Netherlands probably owes

this favourable position to fierce competition bedw cable and DSL technology, both of which are

presently available to approximately 90 perceralbfhousehold. Broadband using technologies with

extreme speeds, however, are virtually non-existetite Netherlands. In general, the Dutch govemime

primarily hold market parties responsible for intraents in further development of the new generaifon

broadband-type infrastructures and developmentebapanying services.

2.1

Introduction

This chapter presents facts and figures of theeatigituation, and sketches current policy. The
first part of this chapter provides a brief ovewien the international position of the
Netherlands regarding the availability and userofidband. Readers already familiar with the
outcome of this analysis can skip this part. Thasd part of this chapter briefly discusses the
current Dutch broadband policy of the central goweent. Further details are discussed in the

next chapters.

Figure 2.1 Number of broadband subscribers per 100 inhabitants, 2001-2004
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Source: OECD, 2004e.
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Figure 2.2

Adoption and use of broadband

Penetration of broadband infrastructure

From an international perspective, the rapid dgumlent for the Netherlands is not unique. All
over the world, and in particular in developed dades, the adoption of broadband defined as
DSL, cable and fixed wireless has been growingtegraendous rate. The OECD reports that
by December 2004, there were 118 million such hvaad subscribers in the OECD area,
compared to 82 million a year earlier and 3 millairthe end of 1999. This adoption speed of a
new communication service is the fastest ever éapeed, even faster than mobile teleph&hy.
Figure 2.1 gives the recent development in the rarrobbroadband subscribers relative to the
population for the G7, as well as the top five daes with the largest broadband penetration
by December 2004.

The Dutch penetration of residential broadband shamwvincrease from 3.8 subscriptions
per 100 inhabitants in 2001 to 19.0 in 2004. Thangh path is substantially steeper than the
OECD-average, in particular since the end of 2@@8ordingly, the Netherlands climbed from
a fifth to a second position within this group ofuntries. Korea is the undisputed leader in
terms of broadband penetration, being at leasetiears ahead of the rest. Note that these
figures understate the actual broadband adoptidhépopulation by a factor 2—-3, since a
single broadband subscription suffices for all merslof a household.

Net increase of number of broadband subs  cribers per 100 inhabitants, 2003-2004
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 OECD, 2004b, pp. 6.
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However, Korea is reaching a saturation point. Tiflustrated in figure 2.2, which shows that
current Korean growth levels are among the lowegité OECD. The Netherlands, on the other
hand, recorded the largest growth level betweerd 20@ 2004, more than twice the OECD
average.

Figure 2.3 shows that there is presently a strergdnential) correlation between broadband
penetration and income level in countries. Thidtecanakes it particularly interesting to

identify the outliers: countries that have low ggthpenetration levels relative to their income.
Once again, the position of Korea is striking, &lsb the Netherlands appears to have a high

penetration relative to income levels. Luxembourd Beland are negative outliers.

Figure 2.3 Per capita income versus broadband uptak e in OECD
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Whereas the Netherlands record the largest regdiénbadband penetration in Europe,
penetration to enterprises is close to the Europgamge (see figure 2.4). Probably, the

industry structure and the average size of firmsimportant elements that determine the
international position.
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Figure 2.4 Broadband penetration to enterprises, 20 04
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Source: Eurostat 2005, data for France and Luxembourg are unavailable.

It is most likely that the Netherlands owes itsdiarable position in broadband penetration to
fierce competition between cable and DSL technalbgyh of which are presently available to
approximately 90 percent of all homes.

Figure 2.5 Broadband subscribers (per 100 inhabitan  ts) by technology, December 2004
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However, broadband using technologies with higpeeds, most prominently fibre optics, are
virtually non-existent in the Netherlands. Figur Blustrates this by giving a breakdown of
broadband penetration by technology. Korea, Japarden and the United States have a
relatively large market share of ‘other’ technoksyi

Recently, Telecompaper (2005) benchmarked highespemadband developments in a
selected number of leading countries within Eurape Asia Pacifi¢* It concludes that fibre-
optic access is not available in the Netherlanda scale that is comparable with Sweden or
Italy, let alone Japan, South Korea and Hong Kdagan leads in high-speed broadband: 85%
of households have access to downstream transmisgaeds larger than 9 Mbps. According to
the report, Sweden is the leading country with eespoveryhigh-speed broadband: 19% of
households have access to transmission speedstlaage?7 Mbps. High-speed broadband in
Sweden and ltaly is delivered over fibre-based nétsa: However, Quintel (2004) points out
that the companies supplying the fibre infrastreetérastweb and B2 Bredband, have so far
failed to make a profit, and derive the majoritytiedir revenues from business customers.
Korea relies on ADSL2+ and VDSL over copper locads. Japan combines ADSL2++ and
fibre-optic connections.

Telecompaper also makes some comparisons of mosibiscription flat rate fees. Up to
transmission speeds of 4 Mbps, subscriptions fees@mparable to those in France, Italy and
Sweden. For larger speeds, Dutch fees increase ¥eab in other countries remain unaltered.

Regarding high-speed broadband in the Netherlantsfinal observations should be made:

» The broadband market changes very rapidly, andliiite speed broadband market even more
so. With the introduction of ADSL2+ in the Nethetts last summer, the availability of high-
speed broadband (as defined by Telecompaper) tibokldle subscription fees for speeds up
to 20 Mbps are not substantially higher. Other ¢oes also record turbulent developments
(Telecompaper 2005, pp. 10-11).

» Differentiating subscription growth rates betweemsmission speeds reveals that growth in the
Netherlands mainly took place for downstream trassion speeds up to 1 Mbps. Subscription
rates at larger speeds remained stable or evenkshince the beginning of 2004
(Telecompaper, 2005, pp. 7).

222 Broadband service development
Generally speaking, the development and adoptidmaddband services in the Netherlands has
been slower than one would expect when lookingfaastructure penetration rates. For
comparing service development, a potentially ersdlesiety of indicators can be looked at.
Below some major areas are highlighted, namelyrgugind selling via the Internet,

entertainment services, and telecommuting.

" The countries studied are: the Netherlands, France, Italy, Sweden, Japan, Hong Kong, and Korea.
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Buying and sellingBy 2003, 29% of all Dutch enterprises purchasedntiarnet (54% of large
enterprises and 28% of small and medium enterpri$éss puts the Netherlands in 9th
position, below the EU-15 average of 34%. Sellifggthie Internet was relatively more
common in the Netherlands: 19% of all enterpriSd$4 of large enterprises and 18% of
SMES) sold via the Internet, compared to the EWxlérage of 12% (Eurostat, 2005).
Entertainment service3elecompaper (2005, pp. 12-13) compares the denelopof
broadband entertainment and communication sergiaels as IP TV and IP Telephony. Within
the benchmark group, the Netherlands is laggingerdevelopment of IP TV and related
services. However, Versatel recently started saechices and KPN plans to introduce IP TV by
the end of 2005.

Teleworking.The Netherlands ranks first when it comes to htwased teleworking. According
to Collaboration@Work (European Commission, 2008)uh 9% of the Dutch employed
population teleworks for at least one day per wegkle more than 20% is engaged in
‘supplementary teleworking’. Denmark comes secamdithe United States third. On average,
a 2% of the EU-15 employed population is telewagkior one day or more, while 7% is

teleworking supplementary.

International differences and market failures

The empirical comparison shows that there can fge ldifferences between countries in terms
of penetration and use of services. Do these @iffezs suggest market failures in lagging
countries? The answer is not straightforward. Giltgibetween countries can be due to a
number of other reasons. First, differences in fadmn density are important. In urban areas, it
is cheaper to roll out new networks. Second, aseaseen from figure 2.3, there is a strong
correlation between broadband penetration and iederel in countries. Finally, different
preferences and culture may be important factotsignregard as well.

To take up one example, the Korean case does seiedi¢ate that a head start in
broadband deployment can be bought by governméioha&orea is one of the examples
where the government had a very active (financ@é in supporting broadband. Having said
this, information on the costs and benefits of tiéad start remains a missing element in this
story. No explicit justification of Korean broadlzhpolicy in terms of market failure was
encountered in the literature. Therefore, the dgomestwhat the current situation would be
without public funding, and whether Korea'’s leadpasition is efficient from a welfare

economic point of view remain unanswered.
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Current policy on broadband

Central government

This report analyses whether or not there are méakares on the markets for broadband,
conditional under the current broadband policy. Eémetral government accounts for its current
broadband policy in three main reports:

Breedbandnota (Ministry of Economic Affairs, 2004ral b),

A letter to the Parliament in reaction to an adw€éhe ‘Impulscommissie’ (TK 2004-2005,
266 43, nr 57),

The government’s point of view on the ICM-memoramdiMinistry of Economic Affairs,
2004a).

The main line in policy can be summarised as fodlo®@tarting point of the broadband policy is
that well operating markets guarantee maximal we]feir chances for all parties and optimal
freedom of choice for consumers. Market partiesl [ppimary responsibility for investments in
further development of the new generation of breadbtype infrastructures and development
of accompanying servicééThe reports by the government mention explicitigttit is not a
task of public authorities to opt for a specifioadband technology. This corresponds with
recommendations by the OECD and the European URimminstance the OECD stated that the
private sector is attributed the primary role, whhie government’s role is said to lie in
ensuring competition, encouraging investment, ao#fihg after access to all communities:
“Public financial assistance could complement gevavestment where appropriate, provided
it does not pre-empt private sector initiative mhibit competition.*®

The Dutch government considers as its task to staajpeirable preconditions for broadband
development. Specifically, it mentions three maisks. The first task is a new
Telecommunication law, which adequately deals withblems of market power (see chapter
4). The second task is coordination (see chapted®). As examples, the government notes
mention coordination of digging, coordination ofdb authorities in order to avoid
fragmentation, bundling of current expertise ordoitmand, and promoting a univocal
broadband policy of the government and local autilesr The notes also refer to promoting the
use of open standards, and considering coordinafibandling demand of targeted groups,
such as education, health care, and safety andoanwént in order to create sufficient mass of
demand.

The third task is that public authorities shoulagider investment in broadband
(applications) in order to supply their serviceshte public better and cheaper, such as fast
connections between public institutions (see chi&§tednvolvement of the government requires

2 Note that the government defines broadband in the functional way, not in speed, compression or material of the wires.
3 OECD, 2004c, pp. 4.
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that the benefits to society exceed the costslatdhiese benefits cannot be achieved by the
market itself (see ‘Kabinetsreactie op Advies Insgid’).

The government takes the view that municipal amdipcial authorities and housing
corporations can play an important and useful imkbe development of broadband, in
partnership with market parties. Public authoribeuld be careful where it comes to financial
participation in broadband initiatives. This invessrisks of market distortion. The Dutch
government therefore holds the opinion that inelgtiations participation of public parties
should be well motivated and the consequencesiéomiarket should be considered. Therefore,
the government considers it undesirable if puhlizds are used to compete with market parties
without a thorough justification in terms of clgaositive external effects.(see section 6.3 for

further discussion).

Other policy issues
The role of government as policymaker is broadealso includes other issues like copyrights,
security (e.g., cybercrime, spam and privacy igsueBability (e.g. network disruption), and
health issues such as radiation of telecom equipmen

These issues are not directly the subject of #psnt, but they may be important external
conditions for broadband. They might hamper to sertent the development of broadband.
For instance, there is concern about the consegaarfaadiation of UMTS for health. Local
authorities hesitate granting permission for neteamas. To secure transparency on this issue,
the Dutch ministry of economic affairs provide infation. Another example are the problems
related to digital copyrights or, broader definetkllectual property rights. This problem may
frustrate the take-off of applications such as mdsiwnloading and video streaming. This issue
goes definitely beyond the boundaries of natiol&kegnments. The interested market parties,
including EU-governments, are working this out anrgernational level to find a solution for
the trade-off issue. On the one hand, intellegbuaperty rights provide firms incentives to
create content, since they are able to internalisgjuate compensation. On the other hand, free
access is optimal in terms of knowledge diffusisntaan be used worldwide. CPB (2002)
concluded that the national government optionsccéatus on to be cautious to intensify patent

protection and alert competition policy to copehwitarket power.

Regulation

Besides technology, regulation also affects stratthanges in the telecom industry. Similar to
other countries, the Dutch telecom industry waegdelated and liberalised in 1997 with the
enactment of the Telecommunication Act. The laasierpng others, included the foundation of
a ‘watchdog’, i.e. OPTA, to monitor this indust@PTA defines markets, identifies parties on
these markets with significant market power, anémheines the obligations to be assigned to
these parties pertaining to interconnection, netvaacess and tariff regulation. In 2004, the
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Telecommunication Act was further adapted. Hentkfoegulation policies are more based on
economic principles and OPTA conducts market amatgsmonitor market dominance.
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Theoretical framework

Network industries are prone to market failuresties broadband industry exhibits network

characteristics, market failures may cause inegffitilevels of broadband deployment. This chapter

presents an overview of the potential market fa#un broadband and discusses various policiesdbat

with these market failures.

3.1

3.2

Introduction

This chapter discusses the theoretical framewakuhderlies the analysis of this report. The
framework is employed to explore potential marketufes in the broadband industry and to
define appropriate roles for public authoritieghis industry. The question that we aim to
answer in this chapter is: what factors could pgavyzarties encounter that lead to inefficient
investments in the capacity of (local) broadbarithstructure and inefficient development and
deployment of broadband communication and apptioagervices'?

As the broadband industry is part of telecommuriocatin general, we first pay attention to
the latter. In section 3.2, we describe the stmgctiii the telecommunications industry.
Afterwards, in section 3.3, we introduce the thdoad notions of economics of network
industries. Subsequently, we give an overview of&ses of potential market failures in section
3.4, and analyse policy measures that could dehlthvese market failures in section 3.5.

Section 3.6 concludes this chapter by summarigiagrain findings.
Structure of the telecommunication industry

The telecommunication industry provides facilittegl services that enable users to
communicate and transfer information over longatises:> Although telecommunication over
long distances can take many forms, ranging fromkensignals to data transmission by
satellites, every completed form of telecommunaratnvolves the production of information,
its transmission and the reception of it. In modetacommunications, information is usually
transmitted in digital form, loosely speaking aatn of zero’s and ones. This requires that
before and after transmission, the information nbgstransformed from its original form
(written text, sound, and video) to digital datal aite versa. Figure 3.1 structures several
activities of the telecommunication industry.

The start and the end of the chain of activitiesstst of customers and firms using the
telecommunication infrastructure for communicatiriransfer of information called content.
In telecommunication, every user can be sourceelisaw destination of flows on the

* This chaper is a theoretical discussion of issues related to potential market failures. In that respect, it does not explicitly
discuss issues that are related to the Netherlands in particular. These are highlighted in chapters 4 and 5.

*® Because of these two categories of use, i.e., communication and transfer of information, the sector is also called
communication and information industry.
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infrastructure. This aspect distinguishes tradéldelecommunication from traditional
broadcasting. In the past, every service of thasitg used a specific infrastructure, e.g. phone
was handled by copper lines and television by feegies or cable. Recently, digitalisation
enables several types of infrastructure to fatdit#ifferent type of services. As a consequence,
markets for media and telecommunications, suclaais rtelevision, phone and Internet,
horizontally integrate.

In order to transport content from producers tdamers, it has to be transformed. Audio or
video has to be transformed into movement of edestrdigital data or radiofrequencies, and
vice versaThe provision of transformation equipment isréfere, a crucial activity in the
chain of telecommunication activities. Exampleshi$ equipment are telephones, modems,
routers, television sets and radio pylons.

Figure 3.1 Structure of the telecommunications indu stry
Content Content
Provision/ Consumption/

Communication

Communication

Transformation- Communication- Transformation-
Equipment Service Equipment
Provision Provision Provision
~ /'

S Network-
“a| Infrastructure |
Provision

relates components of the market for telecommunication
services
depicts the flow of content

The provision of the network infrastructure is drestessential activity in telecommunication.
This activity consists of investing and maintainthg hardware for the transport of digital data,
as well as management of data traffic on this giftecture that enhances efficient infrastructure
use. Various types of infrastructure can be apgdbedhe transmission: some of these are so-
called fixed while others are wireless. Fixed usuafers to communication by cables or
copper lines. We discern backbone networks for istances, and local loops, which connect
the final customers to the backbones. In contreistless technologies transmit data ‘through
the air'. Contemporary mobile telecommunicationvaaks apply both technologies: a
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backbone of cables that connects several antemtac$, in turn, provide the communication
services to the end-uséfs.

The final activity is the provision of communicatiservices. This activity includes two basic
functions: firstly, connecting persons wanting torenunicate or producers and consumers of
content, and secondly, organising the stream @f bletween these users. In the market for
Internet, for instance, providers first arrange ¢banection of customers to the worldwide web
and, afterwards, they take care of the data flanantd from customers.

Although all these activities are relevant for t@l@munication, only the provisions of
network infrastructure and communication serviadsally constitute the market for
telecommunications. Statistical offices and regulafiuthorities hence do not include the
markets for transformation equipment and conteowigion in the definition of
telecommunication.

Broadband in the telecommunication industry

The provision of broadband services affects all ponents mentioned in figure 3.1. First of all,
broadband services require high-capacity infrastinec i.e., networks with high data-
transmission capacity. This can be achieved byagigg the capacity of existing copper and
coax networks, or by investing in alternative tdghes, such as glass fibre. In case of wireless
technologies, infrastructure providers can simylailm at increasing the capacity of their
allocated spectra, or opt for new spectra. Thisdatption usually implies that new licenses
need to be obtained, as the use of most frequeisciex free.

Content provision for which broadband is specificapt generally consists of the supply of
technologically advanced content and applicati@igen the current technological standards,
examples of broadband content are high qualitytirabhbnnel audio and full-colour, high-
resolution video. A distinction can be made betwel@mt-server content provision, where
users download broadband content from a centrahifoercial) server, and content distributed
through peer-to-peer networks, where users exchamgient among themselves.

Transformation equipment is also essential in bbaad service provision. In order to
benefit from high quality audio and video commutima, transformation-equipment needs to
be able to process the large information streamashiigh quality pictures and sound. This
applies to both the user-interface (e.g., TV, cot@pscreen), as to decoders and modems.

Communication service providers, finally, provid®@éadband access and manage the large
stream of data related to high quality content @mmimunication.

No market failures in content provision and equipme nt manufacturing
The structural characteristics of the market fansformation equipment and the market for
content provision are very different from the cludeastics of the market for broadband

*® Note that the distinction between network and end-user equipment can be discretionary.
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infrastructure and service provision. As we wilp&ain below, the latter are typical network
industries, which are prone to various market fadu This is not the case for content provision
and the manufacturing of transformation equipm&hese are often global markets, with low
entry barriers, and in which many players are adfat continuously introduce innovative
content, applications and equipment.

In virtually all countries, content provision ariietmanufacturing of transformation
equipment are not subject to sector-specific reguiaApparently, standard competition policy
is regarded to be sufficient to guarantee sust&nadmpetition in these markets. This is not the
case for the markets for telecommunications infuastire and service provision. Many
countries have installed regulatory bodies that diéth legislation specifically aimed at
potential market failures in telecommunication.

For instance, in the regulatory framework for elesic communication networks and
services of the European Union, the Commissioridextified 18 products and service markets
“in which ex ante regulation may be warranted.” Phevision of content and the
manufacturing of transformation equipment are raot pf these.

For these reasons, we will not separately anahgsenarket for transformation equipment
and content provision. We only give attention testh markets if it is necessary for our analysis
of the market for broadband communication services.

Telecommunications industry as a network indust ry

Characteristics of network industries

The telecommunications industry is traditionallgwied as a network industry, like energy and
railways. Network industries have three fundamemitually related characteristics that make
them different from other sectors (CPB, 2004). Ehdsaracteristics are:

The presence of network infrastructures;
Which form essential links in the related chairaofivities, and
Which coincide with substantial economies of scale.

Below, we concisely elaborate on each of theseacheristics.

Presence of network infrastructure

Telecommunication infrastructure sometimes gives t network externalities. From the
perspective of consumers, network externalitieseaifi“one person’s utility for a good depends
on thenumberof other people who consume this good” (Variar@30This holds in particular
for the communications industry, where each newlynected consumer raises the value of the
system to consumers already present. Due to théveosffect on total value, this network

externality is viewed to be positive.
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Another typical characteristic of a network infrasture are increasing returns to scale and
scope in network size: “a greater number of completary products can be supplied - and at a
lower price - when the network grows” (Tirole, 1988his also applies to the development of
the network: the more developed a network is tleaphr extending the network generally is. In
a well-developed telecommunication system for imsta extending the system to more
locations within the same area incurs relatively tmsts due to the small distances that have to
be covered.

Essential facility

The network infrastructure forms an essential fgcih the industry meaning that the
infrastructure is a necessary input for activibésectors using the infrastructure and that the
infrastructure cannot (economically or technicabg)duplicated by competitors (Worldbank,
2000). Suppliers of telecommunication services raethfrastructure such as local loops,
support structures as poles and conduits, telephombers or frequency spectrum.

The essential character of a facility depends, lwewen the perspective from which a
sector is viewed. In the telecommunication indygsieghnological developments have brought
forward several alternative techniques for telecamication, making one specific technique
less essential. Due to the digitalisation of infatimn, existing cable and (mobile) telephone
networks are more and more able to perform the $anwions. This implies that none of the
existing networks can be deemed essential, atiledist short run, although some parts of
existing networks are still essential, such addhbal loop of copper lines in many countries. It
depends on both the sustainability of the currestket structure (can several networks
continue to coexist) as well as the future demandelecommunication services (will the
current networks become technologically obsoletegtiver or not a telecommunication
network will become an essential facility again.

Strongly related to the essential-facility charactenetworks is the high level of
interdependence between users of infrastructere,n the case of telecommunications, the
producers and consumers of content and the seuuasdders. Consequently, use of the
infrastructure requires much coordination in oreprevent accidents on the tracks, black outs
in the supply of power or disturbances in telecomitation services. Moreover, the closely
links between infrastructure activities and operadi activities could cause economies of
scope, i.e. integrating these activities in onm fiould be more efficient than conducting these

activities in separate firms.

Economies of scale

Network industries coincide with significant ecoriemof scale due to the high level of fixed
costs and (very) low marginal costs. If investménta network infrastructure have been made,
these costs are mainly sunk, i.e., these costotherrecovered. The huge fixed costs and the
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scale effects related to it make it uneconomicadoble networks in most countries. As a
consequence, networks are often natural monopolies.

Whether or not a communication network is a natomahopoly depends on the level of
fixed costs relative to demand. Interestingly, bidted costs and demand have been subject to
substantial change over the last ten to fifteemsygasuch a way that a monopoly has become
less ‘natural’. Consider, for instance, the mafkefixed telephony. This market used to be a
clear example of a natural monopoly. The fixed €odtsetting up a telephone network were so
high that only one network could be economicallpleied. However, the introduction of the
GSM standard gave rise to an alternative technolioglymobile telephony, with much lower
fixed costs. There are still economies of scal¢ gemerally the market for telephony is no
longer regarded as a natural monopoly nowadays.

Lower fixed costs thus decrease the tendency toaanonopolies. But the same applies to
a higher demand. As mentioned, due to digitalisatibcontent the existing cable and telephone
networks can nowadays perform similar communicasiemvices. This implies that the
economic value of these networks has increasedcedine ratio of fixed cost relative to
demand for a given network has considerably impdoitds unclear how many competing
networks could co-exist. The fact that we now hiawe@ competing networks to most Dutch
households is, to some extent, coincidental and doeautomatically imply that this number is
sustainable. Nevertheless, given the increased mifoa telecommunication, it has become
less ‘natural’ to have only one supplier of a fixetbcommunication network.

Conclusion on telecommunications industry

Contrary to other network industries, the telecomitations industry is characterised by
several, competing networks, such as cable, coppdrywireless. Ongoing technological
developments enhance this competition. Each oeéthetwvorks shows network externalities
and economies of scale. As a result of the existeficompeting transportation technologies,
none of the current network constitutes an esddatidity. In this respect, the
telecommunications industry is not a typical netaimdustry anymore. In the future, however,
if a superior transportation technology solely wbsilirvive the essential-facility component

returns.

Sources of market failures

Due to the characteristics of network industribs, arket for telecommunication may fail to
produce to most efficient outcomes. The most ingrdariarket failure is the existence of
market power. Other potential market failures aredxistence of externalities, the hold-up of
investments and asymmetric information.

Titis open for discussion whether mobile and vast telephony are full substitutes.

40



34.1 Market power
The presence of network externalities and econoafissale in the provision of essential
facilities gives advantages to the (incumbent) $irifhese advantages, which were enhanced by
legal arrangements giving incumbent firms dominzoditions in the industry, include the
following (Worldbank, 2000):

» Control of essential facilities

» Economies of established national networks whiaginoabe matched by new entrants for many
years

» Vertical economies, i.e. economies of verticallegrated production facilities, such as local
access networks, national long-distance networid j@ternational networks

» Control over network standards and development

» Cross-subsidies, e.g. of local access servicestbyniational services as occurred in many
countries

» Switching costs resulting in customer inertia, inthg both specific expenses, such as
purchases of new telephones, modems or decoderi@mveniences caused by, for instance,
dialling extra digits and dealing with two teleplednills

The dominant position following from these advaetgives the unregulated incumbent
several options for strategic behaviour in orderaiee its own profits. According to the
Telecommunications Regulation Handbook (Worldb&@Q0), a dominant

telecommunications operator can increase its grbfjt

» Refusing or delaying essential facilities to contpes

» Providing services or facilities to competitorsaigcriminatory terms or at excessive prices
leading to allocative inefficiencies as these mierceed marginal costs and, hence reduce the
level of consumption

» Predatory pricing or cross-subsidisation of contjwetiservices with revenues from network
services

» Bundling of services on competitive markets with/gees related to essential facilities

* Increasing switching costs by actions to “lock-tnistomers

Lack of transparency

If consumers do not have adequate information atloartacteristics of supply they will likely
not take the optimal consumption decisions. A latikkansparency may be induced by a large
variety in product characteristics, such as in fieob@mmunication, making consumers
uncertain about which offer meets their wishes madsjuately and which product will become
the dominant one (see above on network exterrglitiesufficient transparency is, therefore, a
source of switching costs, as it creates a huadlewitching to another supplier. Related to this
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3.4.2

is the existence of first-mover advantages for inlcant firms, as consumers are more familiar
with these firms than with new firms entering tharket. All of these issues enhance market

power.

Externalities
Activities in the telecommunications industry camegrise to several types of externalities.
Generally, these externalities consist of producégrternalities, consumption externalities and

network externalities.

Production externalities

Production externalities arise if activities of gucers generate benefits or costs that cannot be
taken into account by the producer. In the debateroadband, several authors claim that the
broadband industry has many benefits which thestrghcannot internalise. Ferguson (2002),
for instance, mentions impacts of broadband onuymtidty, redistribution of income, wealth

and power, national security, and environment. He@reas soon as benefits accrue to a
broadband user, they can be incorporated in tlee jofi broadband. These benefits should then
no longer be regarded as externalities. Governingrvention to encourage the development
of broadband is only justified if externalities cam be internalised.

What rents, resulting from broadband, cannot beriatised? Firstly, we can think of
telecom firms that develop new techniques and egtitins for broadband communication. This
knowledge may spillover and telecom firms might betable to appropriate all rents. Secondly,
there may be a positive externality resulting framigher degree of other knowledge spillovers
from other industries or universities (see box)eaithat knowledge is to some extent non-rival
and non-excludable, the creation of knowledge we®lsome positive externalities. A more
advanced communication infrastructure might stineuthe efficacy of this spillover process
and lead to a higher rate of innovations. To sorters, the users to which the knowledge spills
over will be willing to pay for this. A private (kiwledge creating) firm will, hence, be able to
incorporate this part into his price. It remainseanpirical question, however, what part of the
extra economic rents resulting from a higher degfdenowledge spillovers cannot be
appropriated by private firm$.

The use of broadband by firms other than thosel@acommunication could well lead to higher
productivity in these firms. A number of studitkave argued that in particular small and
medium-sized enterprises could gain substantiatipnfa more advanced communication
network, e.g. by increasing their e-commerce a@ii The economic rents from this are,
however, highly appropriable. Efficiency gains lmmumercial firms using broadband are not

8 Another question concerns the policy implications. A higher degree of knowledge spillovers increases social demand for
knowledge creation and hence widens the gap between the social and private optimal level of knowledge creation. This
would strengthen the case for subsidising knowledge creating activities. We will come back to this issue in chapter 5.

¥ For an overview, see Ministry of Economic Affairs, 2004a.
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external to the transactions between them andupgliers of broadband, but are fully
accounted for in the demand for broadband.

Knowledge spillovers

Knowledge spillovers suggest that the social rate of return exceeds the private rate of return. Knowledge spillovers
include blue prints like patent information, scientific literature and imitation of products. Broadband enables firms and
consumers to gather information more easily from all over the world. But how does it create production externalities or
spillover effects? Mainly, it goes through two channels. First, some (codified) knowledge for firms with access to the
Internet is open to all (non-excludable) and downloading does not deplete the knowledge (non-rivalrous). So, this
knowledge is free of charge. Consequently, this type of knowledge spills over from creating or founding firms to other
firms (i.e. either competitors or firms in other industries). The latter can use this knowledge to create new products or
processes.” Another channel for knowledge spillovers is that competitors can imitate products of others from the
moment these products are launched on the markets. Creating or innovative firms, however, cannot always fully
internalise these economic benefits from both channels. Hence, creating firms can become reluctant to invest in creating
knowledge (e.g. via R&D) themselves as long as they cannot fully internalise the benefits. From a welfare perspective,

this is not optimal. So, a dilemma arises between knowledge creation and knowledge diffusion (see CPB, 2002).

& Note that this process can go on and on, and hence, knowledge accumulates and may spread over the whole world.

Activities of the broadband industry can also resuhegative production externalities. An
obvious example of this externality consists ofithpact ofdigging activitieson other
economic actors. Constructing a particular netwoflastructure affects options of other
infrastructures, both in telecommunications andther network sectors, such electricity and

natural gas. As each network firm benefits fromrdotating these activities, market parties are

able to deal with this part of the externality. @mstruction activities usually hinder more
actors, such as citizens, because of road obsins;tjovernment involvement can be an
efficient measure to deal with this externality.

Consumption externalities
Consumption externalities arise if activities ohsamers generate costs or benefits for other
consumers, which are not taken into account bygmsumption decisions. A negative

consumption externality arises if, for instancéjgh consumption level of one user negatively

affects the speed or quality of the telecommunicasiervices available to the others. But, if the

other users are sharing the same network provitteéssexternality is internalised by the

network provider.

A positive consumption externality that might bexgeated by the use of broadband is less

road congestion. If workers can have a good coiorefiom their home to their office
facilities, or if teleconferencing becomes a goobssitute for physical meetings, people will
need to travel less for their busines¥e&Road users and, from an environmental point ofryie

% gee also TNO, 2005.
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society at large will benefit from this but will hpay the network firm for it. The same applies
to a possibly higher labour participation rate tuéeleworking.

Network externalities
Network externalities arise when the utility of@nsumer of using a network depends on the
number of other consumers that make use of theanktWwhe existence of network
externalities does not automatically result in akeafailure. A market failure could emerge if
market parties are not able to internalise thefeetsf In the telecommunications industry,
network firms take into account the impact of ateagion of the infrastructure on total
(consumer) value, provided that this firm is subjegroper regulatiofi: Due to network
externalities, consumers that are already conneottite network are willing to pay for an
extension of the network. As a result, networkséircan internalise network externalities.
Network externalities result in market power ifytgive (incumbent) large suppliers a
competitive advantage above new entrants or firavéng significantly smaller networks. This
potential advantage results from theth dependencaf choices: given the existence of network
externalities, it is most efficient for consumersschoose the dominant technique or the
dominant network. Interconnecting networks, howeweruld solve this issue. A potential
customer would then be indifferent between unegsfled networks, because he will be able

to communicate with subscribers from other netweankgway.

What incentives do market parties (i.e. internewjters) have to interconnect their networks
with respect to broadband? By interconnecting, netwuppliers’clients can reach more
people, and more people can reach them. This isesghe willingness to pay for the existing
clients, which results in higher revenues. Alscehexternalities from interconnecting networks
can thus be fully internalised. This even extendhé positive externality imposed by a new
client from one network (say, A) on the clientsaofinterconnected network B. Network A can
internalise the increased benefits for its existilignts by their higher willingness to pay, and it
can internalise the increased benefits for thentdief B through asking higher interconnection
fee€? from network B.

Hence, theoretically network externalities relaiethe interconnection of different
networks can be internalised by market parties.uBder certain conditions this reasoning may
not hold. If one network is much larger than thieeotone, the larger network may choose not to
interconnect to the smaller network. In stead,ayrry to attract clients from the smaller
network to switch to his network. The more sucadssfs, the larger it grows, and the easier it
gets to also attract the remaining customers. Suymocess is likely to end up in a monopoly,
which is good with respect to network externalifiggy will be fully internalised), but bad
with respect to market power. If such a situat®hlkiely to unfold, regulators can decide to

2| e. if the network firm has incentives to internalise spillovers.
2n practice, transaction costs may impede this. We will come back to this issue in chapter 5.
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enforce interconnectivity. But if the market comsisf sufficiently many and more or less
equally sized players, these players will haveisigffit incentives to interconnect. Enforcing

interconnection is then redundant.

Two other potential inefficiencies resulting fromtwork externalities arexcess inertiai.e.
users waiting to adopt a new, superior technolaggexcess momentyme. consumers rush to
an inferior technology (Tirole, 1988). The backgrdwf both phenomena is that consumers’
utility of consuming a good depends on the levaet@isumption by other consumers.
Consumers who are uncertain about the consumplioices of other consumers wait in order
to obtain more information on which type of goodl Wwe consumed most. This could lead to
excess inertia, meaning that the level of totalscamption is below the optimal level leading to
insufficient use of economies of scafdn broadband, excess inertia can be a probleforif,
instance, an inferior old transmission technologyains the dominant technology simply
because it is the standard technology that everysas. Despite the presence of a more
advanced technology, nobody switches to it duéstmcompatibility with the old technology.
The opposite of this inefficiency is excess momenttiwhere the total level of
consumption of a certain type of good exceeds phienal level. This effect is also called
domino effect or snowball effect, making clear tbahsumers decide to purchase a good solely
because others have done it before. Given the qres# switching costs, excess momentum is

rather unlikely in communication technologies.

In the case of a new broadband transmission teagppsuch as a wireless local loop or fibre to
the home (FTTH), excess inertia is not necessarilissue for the following three reasons. First
of all, a faster access technology will not beyfiticompatible with a less advanced
technology. The users of the old technology, s&®NgSwill still be able to communicate with
the users of the new infrastructure, e.g. the dlbss infrastructure. Only for those applications
that require two-way broadband communication, aghigh-quality video telephony,
incompatibility can be a serious issue.

Secondly, network externalities do not play a inlall economic activities that take place
through the infrastructure. For instance, the iittligl willingness to pay for a connection that
would allow a consumer to quickly download largéaddes from a commercial supplier, such
as movies, does not depend on the number of otimsueners that have a high-speed
connection. There is, therefore, also an ‘autonahdemand for high-speed connections.

Finally, market parties have means to deal with tharket failure as well, as a large part of
the network externalities can be internalised eyrtbtwork firm. For instance, a network

% Cabral (2000) mentions the switch from AM to FM broadcasting in the late forties as an example. “Most people saw FM as
a superior technology. However, fear of getting stranded with a useless (and expensive) FM receiver kept consumers from
making the switch, which in turn kept broadcasters from making the switch, which in turn kept manufacturers from making
the switch.

2 Given the presence of switching costs, excess momentum is rather unlikely in communication technologies.
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provider could subsidise new customers up to thiet pleat its total number of subscribers
exceeds the so-called critical mass. From thattpthia number of existing users is large
enough for other consumers to join the new techyyoss well. Another option for market
parties to deal with this externality is jointiyvadoping standards, making consumers less
uncertain about the future dominant technique.

In conclusion: in theory, excess inertia may leadlety to be stuck with an old and inferior
technology. However, in the market for broadbante(way) compatibility, ‘intrinsic’ demand
and firms’ strategies to internalise adoption exaéities mitigate this problem. It is an empirical
guestion to what extent the magnitudes of thederfaare sufficient to overcome excess inertia
in broadband telecommunication.

Hold-up of investments

The strong, mutual dependence of infrastructureipiem, service provision and consumption
of telecommunication services, can give rise told4up problem. Ex ante, i.e. before any
investment in networks has been made, both pravidieservices and consumers fully depend
on the network-firm’s decision whether or not tedst in the essential facility. Ex post, i.e.
when the investment in the network infrastructiiee,the so-called passive infrastructure, has
been made, the network firm fully depends on firm&sting in the so-called active
infrastructure, such as routers, and users usigehvices, because of the sunk-cost character
of the relative large investments in specific as8dn the telecommunication industry, this
may imply that potential infrastructure providee$rain from investing in networks because of
their expected weak position vis-a-vis telecommaitiin service providers after investments
have been made. The existence of this potentiditplproblem has been an incentive for
vertical integration of infrastructure and servizevision into one firm. After all, the hold-up
problem does then not exist at all as all effeatsloe internalised. If the industry is, however,
not vertically integrated, regulation determinegeistment conditions, including the treatment

of the hold-up issue (see next chapter).

Besides its effect on market power, a lack of fpansncy can also result in an inefficient
supply of capital to the industry. If investors dahks have incomplete information on future
demand for products produced by the industry diuture abilities of the firm to operate
efficiently, they could be hesitant to supply captb the industry. Hence, the lack of sufficient

information can also hold up investments.

% The importance of the hold-up problem in these industries follows from the sunk character of investments in infrastructure.
Otherwise, the investor would not fully depend on the users of the infrastructure, as he could also recover his costs by
selling the infrastructure to somebody else. This is why the hold-up problem does not emerge in other economic
transactions, such as the sale of goods in a shop.
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Chicken and egg in broadband

In the public debate on broadband, reference is often being made to a ‘chicken and egg’-problem with respect to
infrastructure and applications. Infrastructure providers would not roll out broadband networks because of a lack of true
broadband content and applications, whereas new broadband content and applications are not developed because of a
lack of broadband infrastructure. Whether or not these mechanisms occur, does it refer to a market failure?

Broadband infrastructure and broadband applications can be seen as complementary goods. Without the one, the other
would be worthless. Therefore, if one is not produced, no one will buy the other. For private firms, the easiest solution to
this problem is to supply both the infrastructure and the applications together. If, however, regulation would not allow
such vertical integration, the market can end up in a situation described by a so-called coordination game. In such a
game, both players, i.e. the infrastructure provider and the application provider, can choose between investing or not,
but cannot credibly commit to this. Two equilibria exist: one in which both invest and one in which both do not invest.
Even if both players would actually prefer the first equilibrium, still the second equilibrium may be the final outcome of
this game (see, among others, Fudenberg and Tirole, 1991). Hence, a market failure could arise.

The occurrence of the undesirable equilibrium strongly depends on the assumptions regarding the rules of the game.
The most important one is the simultaneity of players’ actions. If, e.g., the infrastructure provider knows for certain that
the application provider will invest if he invest, the possibility to move first would already solve the problem in this game.
Since reality does not preclude any player to move first, the undesirable outcome is highly unlikely to emerge. The only
reasons why both players still would not invest is either too much uncertainty regarding the payoffs (which is not a
market failure), or the hold-up problem mentioned before.

Sometimes this latter phenomenon, i.e. the hold-up problem, is called a chicken-egg problem as well. It is, however, not
comparable with a situation in which one player waits for the other to move (and vice versa). As mentioned before, the
hold-up problem is caused by the large sunk costs of rolling out a network and the ex ante uncertainty about ex post
returns. These could lead to such an unfavourable bargaining position of the network provider vis-a-vis downstream
service providers that investments in infrastructure are not undertaken at all. In this perspective, the analogy with the
chicken and egg story is not straightforward.

3.4.4 Asymmetric information
Asymmetric information might negatively affect timroduction of new services in
telecommunications. Services are typical experigumals, and the utility derived from a new
service is highly uncertain. This, in turn, mayuee the incentives to innovate and lead to

suboptimal levels of dynamic efficiency. Howeven;, most telecommunication services, rather

simple market solutions for the problem of asymmetformation exist, such as free trials for
a limited period.

3.5 Regulation and competition policy

351 Introduction
In order to solve the above (potential) markeuf&s in the market for telecommunication,
governments have several policy options to integvierthe industry. In the past, state

ownership was a common choice to influence, i.eletermine, the behavior of network firms.

This solution enabled public-owned firms, amongeoshto set prices at marginal-cost level as

public authorities gave lump-sum subsidies to cdixed costs. Although this option
theoretically solves the issue of allocative effiwy, it generally scores less on the issue of
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productive and dynamic efficiency because of tlo& & incentives for management to
improve productivity and to increase innovation.

Because of the unsatisfactory performance of thdiggowned monopolists in the
telecommunication industry, governments startetbagss of liberalisation and privatisation in
the European countries in the 1990s. Simultanepaslynomic regulation and competition
policy were introduced in order to establish coritpyet markets and solve competition
problems. Economic regulation is directed at desmrompetitive markets, e.g. by proscribing
conditions for network access, while competitiofigies focuses at preventing and curbing
abuses of market power (Worldbank, 2000). Reguiadiod competition policies are strongly
mutually related®

Regulation

Regulation (in the broad sense) has to ensura#taiork operators do not abuse market power
resulting from the natural monopoly of the netwdRlegulatory measures include both
structural measures and behavioral measures. Tirefaffects the legal and ownership
structure as well as the vertical and horizontghaisation of the industry, while the latter
focuses at changing the incentives of playerseérindustry. Behavioral measures include
access regulation, notably negotiated or regulgiied-party access, price regulation (e.g. caps
on the prices the dominant firm may demand) andit§uagulation.

Consistency in regulation is an important issu@rikate firm that plans to invest in a new
broadband telecommunication network will take iat@ount that, in case its network becomes
an essential facility, it will be subject to polioyeasures (notably access and price regulation).
Too much uncertainty about future regulation will’arsely affect welfare if it makes firms
refrain from otherwise welfare enhancing investraebinder adaptive expectations, this
implies that current regulation should not give fis uncertainty.

Competition policy

Competition policy is directed at conditions, otklesn access tariffs, affecting entrance of new
players to the local loop, and, more generally, getition within this industry. The need for

this policy follows from the options the owner bétnetwork has to hinder competitors, which
can be summarised under the heading 3D: deny, deldyetail. An unregulated owner of the
local loop could, for instance, impede accesséddbal loop by referring to shortage of space
for co-location at the main distribution framesh@texamples of anti-competitive behavior are

discriminatory use or withholding of informationrategic designs of products, bundling,

% The need for sector-specific regulation of the telecommunications industry is declining due to the growing competition
within this industry. According to several authors, the industry eventually will only be subject to general competition policy
(see e.g. De Ru, 2004). The question is, however, in which pace this development is emerging.
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predatory pricing and tacit collusihln the remaining of this report we focus on retjafa

issues.

Regulation of access

Introduction of competition in a network industsyich as telecommunications, requires
adequate regulation of access to network compondrith cannot easily be duplicated. In the
case of a vertically-integrated firm, both partgto$ firm, i.e. the network part and the service
provision, usually are closely interwoven. As aufes vertically-integrated firm has strong
incentives to hinder downstream competitors (sex@binder the heading “market power”).
Consequently, key issues in the regulation of netwvare the accessibility to the network of
upstream or downstream commercial firms, the &rifitwork firms may demand for the use of
the network and the investments by network ownermaintaining and extending the network.

Unbundling

In order to reduce the options for a firm to hindempetition and to increase the power of the
regulator to effectively intervene in the marketbundling is a regulatory measure generally
applied in network industries. After all, propeirthparty access to network can only be
realised if network activities are conducted indefsntly from competitive activities. However,
separation can incur significant costs due to esoe® of scope between network management
and service provision. The choice of the degreenblundling, such as accounting unbundling,
legal unbundling or ownership unbundling, is n@ ame across industries and may also
depend on characteristics of the country. “As eignee mounts with weaker forms of
separation, a movement can be discerned, espeiciartain sectors, towards stronger and

more effective forms of separation.” (OECD, 2001)

In telecommunication, separation of the local Ifmpn competitive services appears to be
problematic. Separation undermines incentivesffigient investment in the local loop, as it is
difficult to contractually arrange that the ownéilaxal loop appropriates returns on his
investment. Because of the alleged high econonifissape between network management and
retail, local loop unbundling is usually carried @ua form of access regulation, such that the
incumbent retains ownership and responsibilitynfiaintenance of the lines which are then
leased to the rival operator. The OECD (2003b)gfisodoubts whether ownership unbundling
in telecommunication would strengthen competitiad,ehence, reduce prices, while it views
the costs of full separation significantly high particular due to increased problems with

%" See ERG (2004) for a systematic overview of competition problems and remedies. The past has shown several examples
of this kind of practices in the Netherlands resulting in actions by the regulator (see website of the regulator for an overview
of disputes: www.opta.nl). In the more recent past, less of such events have happened suggesting that the regulator
together with the competition authority (NMA) is improving its effectiveness in dealing with competition restricting behavior in
the telecommunication industry.
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coordination of investments between network firrd aetail firms?® Given the growing
competition among alternative techniques for tatermnication, i.e. copper lines, cable and
wireless techniques, the networks in this indus&gse to be bottlenecks, reducing the need for
unbundling (De Bijl, 2004).

Access conditions

In determining the access condition, the regulaésrto deal with the issue of hold-up, i.e. the
risk the investor in network infrastructure facegarding future access conditions. Therefore,
network firms very much need contracts which ghent certainty about future access
conditions in order to deal with the risk of ex popportunism of users of the infrastructure.

The determination of access tariffs belongs tokheissues of regulating network industries, as
it is related to allocative efficiency as well agdmic efficiency (Mason et al. 2001, Canoy et
al. 2003Y*° Proper regulation of access fees for the infrasne is needed to give the network
firm adequate investment incentives without distorthe market for services. However, the
relationship between access tariffs and (infrastine} competition is not unambiguous because
of the existence of two separate dynamics: the atnplaccess tariffs on entry and the
mechanism described by the idea of a ladder okimvents (Brunel University, 2001). The
former dynamic requires low access prices in otd@ncourage entry and, hence, competition
by entrants. However, if access prices are bel@vaaye costs, the network firm does not have
an incentive to invest in the (new) infrastruct(sech as glass fiber).

The second dynamic states that access prices stisallith order to stimulate investments
by entrants when they are climbing on the laddenwéstments. Eventually, access tariffs will
reach a level at which the (potential) entrant Wdlindifferent between paying the access
tariffs for using the local loop of the incumbentarolling-out its own infrastructure to the end-
user. Consequently, the incentive for the incumbeinhprove efficiency (and performance) of
the local loop follows from the threat that entsawdll roll-out alternative infrastructures.

If a network firm is integrated with a downstreanmt, i.e. a service provider, regulation is
needed to guarantee access of other downstreamitfirthe infrastructure in order to realise
competition in the market for service provisionother service providers have own networks,
regulation has to force interconnection of the saiveetworks because of the existence of
network externalities (see above). Interconnedticielecommunication means that, for

instance, “a phone call originated in a local lé®parried over the network of other carriers

% |n a cost-benefit analysis of structural separation in telecommunication, OECD (2003b) concludes that structural
separation in this industry is “risky with benefits that seem limited, uncertain, indeed, conjectural, with on the other hand,
potentially significant costs including potentially adverse effects on network development. Certainly, there is insufficient
evidence that benefits would be convincingly in excess of costs”.

2 “Any access price affects operator’s (potential) profits, and hence also their incentives to enter the market, to invest in new
technologies, to roll out networks, to maintain and upgrade existing networks and so on see ” (Canoy et al., 2003).
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both nationally and internationally” (Shy, 2001)itiéut interconnection, only the largest firm
would eventually remain (Aalbers, et al., 2002).

Trade-off between static and dynamic efficien  cy

Both competition policy and regulation affect ttomeomic efficiency of the market for
telecommunications. Economic efficiency can be @dwat from two perspectives: static and
dynamic. Static efficiency is maximised under tvemditions. First, the sum of consumer and
producer surplus should be maximised. This comlisacalled allocative efficiency, and it is
achieved when goods are priced according to thaigimal costs° The second condition,
labelled productive efficiency, states that prothreshould take place at the lowest possible
costs (given all available technologies). If theaa condition does not hold, so-called x-
inefficiencies exist.

Dynamic efficiency refers to the present valuehef future stream of static total welfare.
The development of product innovations that inaeeamsumer surplus, or process innovations
that lead to smaller production costs, enhance mimefficiency. However, maximising
dynamic efficiency is not the same as maximisiagicefficiency in every period, because
under some circumstances dynamic efficiency requiomditions that adversely affect static
efficiency. If innovation requires large investm&rtigh post-innovation profits are needed to
recover the costs of innovation.

Strategic behaviour by firms resulting from theimniet power generally reduces social
welfare due to price distortions. Besides this astvémpact of market power on static
efficiency, dynamic efficiency might also be afiedtby market power. Theoretically, this
relationship is, however, not clear. Too little quetition could reduce the incentives to
innovate, because the ‘reward’ for an innovatinqiopmlist is generally smaller than the
reward for a competitive firm. Loosely speakinge thonopolist is already enjoying monopoly
profits®, whereas a competitive firm has the opportunitggoape from competition by
innovating leading to monopoly profits. Howeverthé innovation is easily imitated, these
monopoly profits will merely be temporary. Othemniis will simply copy the innovation,
making the innovator lose its competitive advantdgben the innovator knows this in
advance, it will have much smaller incentives teest in innovative activities. Therefore, the
presence of too many competitors that can easibaienan innovation reduces the incentives to

innovate.

In conclusion, in theory market power may enhangecdhic efficiency, but it may also reduce
it. Or, put differently: there could be a trade-bétween static and dynamic efficiency, but they
can also go hand in hand. Empirical research, hewappears to be less ambiguous. An

% perfect price discrimination, where every consumer pays according to his maximum willingness to pay, also maximises
the sum of consumer and producer surplus.
3 Arrow (1962) has labeled this the replacement effect: the monopolist replaces himself at a slightly higher profit level.
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overview by Canton (2002) suggests that in mosistries competition is found to be
conducive to dynamic efficiency. The synthesishafory and empirics presented in this paper
mentions a number of conditions in an industry thatilt in a trade-off between static and
dynamic efficiency. These conditions are:

High research and development expenditures: as tteets are largely sunk, post-innovation
profits (i.e., low static efficiency) are neededécover the costs.

Low marginal costs: if marginal cost are low (rlatto fixed costs), average costs are
declining over a large range of output. Scale enges result, implying a large market share
and high price-cost margins for a firm. These {cadlyy inefficient) prospects are conducive to
innovation, as earning back the cost of innovaisomrelatively easy.

High technological and commercial uncertainty: aghigh post-innovation profits are needed
to overcome these uncertainties.

Network effects: if these are present, being thet fo innovate will be highly profitable. The
propensity to innovate is therefore high, but atterinnovation the winner will obtain a large
and stable market share.

Highly fluctuating market shares: this conditioatsst that it is actually possible to take over the

market due to a successful innovation.

Summarising, Canton (2002) states that staticiieffcies due to market power can coincide
with dynamic efficiency if the industry is charagsed by high costs of research and
development, substantial economies of scale ardtbihnological or commercial uncertainty.
Put differently: if the sunk costs of innovatingdrigh, excess profits are required in order to
undertake the innovative activities. Excess prpiiitgurn, require market power, which can be
found in markets where scale economies and neteffekts prevail.

How does this apply to the telecommunications itig@sAs telecommunications is not a
typical knowledge-intensive industry (such as pregautics), spending on research and
development are not very high. Telecommunicatigoréglominantly capital-intensive, and
technological advances in capital are typicallyaleped outside the telecom industry (by
manufacturers of telecommunication and networkmment). Still, the costs afitroducingan
innovation, particularly if it concerns the rolltoaf a new network, are high and largely sunk.

Will a telecom firm be able to recoup the costéabvation? This depends on the
appropriability of profits associated with the imation: can a firm that introduces some
innovation or increase in infrastructure qualitypeypriate sufficient gain before its competitors
are able to imitate and reduce the benefit to Uitplde levels (Bennett et al., 2001)? The costs
associated with switching from one infrastructurevider to another are certainly helpful in
this respect. These switching costs actually gsgame monopoly power to the innovator. If
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switching costs are smaller than the benefit fravitching from the existing infrastructure to
the new infrastructure, but larger than the gadmfiswitching from one new infrastructure to
another, an innovator will be able to recover tbstcelated to the innovation or upgrade of its

infrastructure.

This reasoning supports the evidence for a traflesaftching costs, whilst bad for static
efficiency, are conducive to investments in moreaaded infrastructure that are characterised
by high fixed cost&? Furthermore, marginal costs are low (i.e., scaemies are

substantial), network effects are clearly presedt & particular commercial uncertainty
appears to be high as w&lOnly highly fluctuating market shares are not obse in
telecommunications, partly due to switching costg,also due to the relatively short period of
market liberalisation. Nevertheless, scale econsmmetwork effects and switching costs give
telecom firms some degree of market power. If eotéd successful, it will, at least for some
time, be rewarded by monopoly-like profits. Givée tigh costs of introducing innovations in
infrastructure, these profits are highly condudiveindertake innovative activities in
telecommunications. Static and dynamic efficienegde do not seem to go hand in hand in the
telecommunication industry.

Further evidence for the existence of the traddseffveen static and dynamic efficiency
may come from indicators that reflect the presewel of static and dynamic efficiency of the
telecom industry. Although static and dynamic édficy are hard to measure, the following
variables can be used for this. For static efficigmne could e.g. look at demand side
substitutability (to what extent is it possible farstomers to substitute other services for those
in question) and supply side substitutability (toatvextent can suppliers switch, or increase,
production to supply the relevant products or s&s), the number of suppliers and the level of
switching costs. Dynamic efficiency can be appratied by the number of product and process
innovations, a larger set of choices for consuraatsimprovements in quality and services. If
one finds that telecom is statically inefficient lolynamically efficient, or vice versa, this
would further support the evidence for a trade-off.

Naturally, the size and significance of the traffe-as well as the present location on this trade-
off, matters a lot for policy. We will come backttas issue in chapter 4, where we discuss the
effects of Dutch regulation on the deployment afdatband.

%2 Hausman (1997) shows that neglecting the irreversibility of these investments has led the Federal Communication
Commission (FCC) in the US to focus too much on static cost efficiency. As such, the FCC “...has failed to account for the
demonstrated large gains in dynamic economic efficiency that arise from new investment.” Hausman (1997, pp. 36).

3 Most telecom firms have fully depreciated the huge amounts they have paid for UMTS-licenses in only a few years.
Apparently they have all greatly overestimated the value of these licenses.
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Investment incentives

When assessing effects of regulation on incenfiweBvestments in networks, it is important

to distinguish between effects on incumbents’ itivess to maintain and upgrade the existing
network and effects on entrants’ incentives to e new networks instead of using the
incumbents network (Canoy et al., 2003). Both itieeis depend on the current access price, as
well as on the expected future access prices. dllening example shows this by presenting a
stylised setting of a telecom industry where a naaheanced network potentially challenges the
present, less advanced infrastructure. Given #iithg, we evaluate whether the presence of
the less advanced network could lead to underimasstin the new infrastructure.

Does the presence of the current networks ‘bias’ br oadband deployment?

Both the owner of an existing network (the incuntipess well as a new firm, may invest in a
new, more advanced infrastructure. Let us firstsaer a potential entrant that wants to roll out
a new, more advanced network. We will assume tmainaber of consumers connected to the
old network is willing to pay for (and switch tdje new network. Further, we assume that the
old network was a natural monopoly.

The presence of an incumbent with a less advanewerk may affect the entrant’s
decision to invest in a new infrastructure in tbkkofving way. If it will have rolled out a new
network, a number of consumers will still be indi#nt between the old and the new network.
For this group of consumers, the entrant will bdinect competition with the incumbent. Many
scenario’s can arise now, but the bottom line & tor some time we will have two firms
operating on a segment of the total market whevingaone supplier would be more efficiefit.
Whether this is good or bad for society as a whelgends on the relative size of the group of
other consumers (the ones that are willing to jpayHe new network). If the revenues derived
from these consumers alone are already large ertouggver the investments, then social
welfare will not be adversely affected. If thisist the case, then the answer depends on the
size of the reduction in deadweight [Bsdue to the increased competition in the market for
indifferent consumers. If the reduction in deadvigigss in the demand for the ‘old’ network
plus the sum of consumer and producer surpluseimtéirket for consumers that are willing to
pay for the new network is higher than the totakstment cost of the new network, society as
a whole will benefit.

This latter assessment is obviously hard to makedotice. However, if we assume that the
incumbent is subject to regulation, the reductiothe deadweight loss will be modest. This, in
turn, would imply that the producer surplus in timiarket is low as weff In fact, it may even
be zero, depending on the level of the regulatex®s. The entering firm will therefore not be

3 In a sense, we would then have an unnatural duopoly where we should have a natural monopoly, given our assumption.
* The deadweight loss can be defined as the loss in welfare terms of consumer surplus and producer surplus in imperfect
markets compared to a perfect market.

% More technically: the business-stealing effect, an externality imposed by the entrant on the incumbent, will be low in case
the incumbent is subject to regulation. See Mankiw and Whinston (1986).
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able to attract customers and make much proftigimarket segment. Thus, in its decision to
enter or not with a new network, it will virtualgnly consider the revenues it can take from the
consumers that are willing to pay for the new nekw®nly if these are sufficient, the entrant
will enter, in which case social welfare is not erbely affected.

Now let us consider the situation from the positddmn incumbent firm. If the expected
profit of a new network is higher than the profrived from its existing network, this firm will
invest in a new network. As the fixed costs asdediavith the existing network are sunk, these
will not play a role in the decision making procéssan incumbent firm.

In this situation, the incentives of the incumbeiit be in line with maximising social
welfare. The only disturbing factor here could badequate access fees. If the incumbent firm
is subject to access regulation and, for some reasoeives access fees that generate excessive
profits, then it may want to preserve the status {inis depends on what the firm’s
expectations are regarding future access reguldfigrexpects that this situation can continue
to exist when it has rolled out a new network, ttteincumbent may be rather indifferent. If,
however, the firm expects that the favourable sibmawill not arise when it rolls out a new
network, then the incumbent will want to presetwe ¢urrent situation. In that case, the level of
investments in new broadband infrastructure willisifficient.

If, on the other hand, access fees are set tooilm@stments can be too low as well. Again,
this depends on the incumbent’s expectations elfjitects that access fees for the new
infrastructure will be too low as well, it has mzéntives to invest.

In conclusion, the physical presence of less adz@networks generally does not lead to
inefficient levels of investment in broadband istracture. Only inadequate access fees for the
existing network could lead to wrong incentivest this depends on the expectations of
potential investors regarding future access fees.

Other policy measures
Besides the above main regulatory measures, goesrtsrhave several options to improve the
market for telecommunications. For example, if eomgtion externalities result in excess
inertia or excess momentum, government could impferolicies to resolve these
inefficiencies, such as regulation of standardkingaconsumers less uncertain about the future
dominant technique. Positive consumption exteriealitan be enhanced by subsidising
consumers outside densely populated areas. Theadhgtthe subsidy should be equal to the
contribution of these regions to the total valueéetécommunication. One option to deal with
market power is reducing switching costs, for inseaby means of making the market more
transparent.

Besides potential market failures, which are disedsabove, equity results can legitimise
government intervention. In the debate on broadbamnequal access to broadband across

%" Note that the same would apply to a potential entrant with similar expectations.
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different groups of consumers is often mentioned e=ason for governments to intervene in
the deployment of broadband.

Sources of government failure

Not only markets have potential failures, also goweent policies can show failures.
Theoretically, a government policy improves welfdirde impact of a policy measure on
market failure exceeds government failures. Govemtrfailures can result from information
asymmetry or the principal-agent problem (see Aalbet al., 2002). In industries where
technology is moving fast, governments face laiiffecdlties permanently obtaining all the
information needed for taking appropriate decisidnsndustries such as railways and
electricity, the pace of developments in techna@eds significantly slower than in the
telecommunications industry. In telecommunicatiaeeral innovations continually alter the
industry, making this industry more vulnerablenefficient government measures, such as
supporting an inefficient technology or standard.

The principal-agent problem also constitutes as®mof government failure. Public servants
or public agency potentially have targets differieaim those defined by politicians. In addition,
there is always the risk that lobbyists effectiveliange policy decisions in a direction
deviating from the socially optimal decision.

Conclusions

From a theoretical point of view, inadequate regjoiteof network industries and different types
of externalities are the most important factors toauld lead to inefficient levels of broadband
deployment. As regulation influences allocativeaséhcy as well as investments incentives,
inappropriate regulation could adversely affectimiatic and dynamic efficiency of the
broadband market.

Network externalities are a market failure that read to excess inertia, meaning that
society can be stuck with old and inferior techigids. Benefits that are external to broadband
suppliers and consumers constitute another maaikatd that could lead to inefficient levels of
broadband production and consumption.

The significance of these market failures is, hosvexot so clear in practice. Furthermore,
various market responses exist that can deal Wwébet market failures.

Table 3.1 offers an overview of the regulatory amatrket failures, and the related market
responses and policy options that deal with thatserés. In the following chapters, we will try
to assess whether current regulation sufficientpyperts broadband deployment. Further, we
investigate to what extent the listed market fatuare actually present in the Dutch broadband
market. For this latter purpose, table 3.1 als@ests a number of variables that may act as
indicators of the listed market failures.
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Table 3.1

Market failure

Market power and inadequate
regulation of the natural monopoly

Network externalities

Production externalities

Consumption externalities

Asymmetric information

Politically unwanted equity results

Potential market failures, market respons

Consequences

Allocative
inefficiencies
(access fee is too
high) or inadequate
investment
incentives (access
fee is too low);
Hold-up

Path dependence,
inertia, too low
level of diffusion of
new technologies,
inefficient use of
existing networks

Positive: Too low
level of broadband
deployment

Negative: Too high
level of broadband
deployment

Too low willingness
to pay

Low development
of new services

Unequal access to
broadband

es and government policies

Indicators

Vertical
organisation,
interconnection
conditions,
method of access
pricing, low
transparency

Incompatibility of
networks

Requirement of
other adopters
Existence and size
of a critical mass

Too low
investments in
networks

Information
spillovers

Relationship
between
teleworking and
traffic (among
others)

Too few
innovations

“Digital divide”,
access to networks
in rural areas
compared to other
regions

Market responses

n.a.

Development of
standards

Attracting new
customers by
pricing below
marginal costs

Internalisation of

spillover rents, e.g.

by additional
contracts or
creating markets

Free trials of new
services

n.a.

Government
policies

Improving
regulation

Coordinating and
stimulating
standardisation

Acting as launching
customers,
Demand bundling

Subsidising
production

Coordinating
digging activities

Subsidising
consumption

Guaranteeing
provision in rural
areas (Universal
Service Obligation)
Subsidising
consumers in rural
areas
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4 Competition and broadband deployment

Given present regulation, market power does notegbroadband deployment in the Netherlands. The
Dutch regulation of the telecommunication indugfiyes efficient incentives for technological
development such as the deployment of broadbaretefiine, there is no need to change regulation.

4.1 Introduction

41.1 Aim of this chapter
This chapter investigates to what extent the ptasgulatory framework affects the incentives
to invest in broadband in the Netherlands. As dised in chapter 3, market power is often
concomitant with network industries. Regulationgratly aims to deal with this market power.
However, less market power could negatively affeetincentives to invest, because a trade-off
may exist between static and dynamic efficiency.

This chapter discusses how the Dutch regulatanefelecom industry (OPTA) has dealt
with the possible trade-off between static and dyinaefficiency. In particular, this chapter
analyses to what extent the regulation of the tetemdustry has affected deployment of
broadband in the past and explores the impactméiuregulation on future deployment of
broadband in the Netherlands.

The impact of regulation on dynamic efficiency degie on both the strength and nature of
the trade-off between static and dynamic efficierasywell as on the (starting) position on this
trade-off. Therefore, in order to discuss the affexd regulation, our analysis will include an
evaluation of the current market situation in thetirlands as well. But before doing so, we
will first clearly define the relevant markets we &xamining.

4.1.2 Three markets
Based on European directives, OPTA distinguishesetrelevant markets for the provision of
broadband through the infrastructure (see figutg. As regulation is based on the notion of
relevant markets, we will closely follow OPTA's dedation of relevant markets throughout our
analysis in this chapter. Hence, we will distinduisree different markets with respect to
broadband.

The first relevant market is thearket for unbundled acceddore precisely, it refers to the
market for unbundled access (including shared agetshe wholesale level to metal networks,
i.e. the local loop, in order to provide broadbaedvices (OPTA 2005d). The local loop is the
infrastructure from the main distribution framesii¥s) to the end-users. The supply side of
this market consists of metal network owners (UgudPN), whereas so-called DSL-platform
holders, such as BBned, Versatel and Tiscali, lsat l&PN, constitute the demand side.
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Figure 4.1
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The platform holders are, in turn, suppliers insbeond relevant market in broadband. On this
market,wholesale broadband acceisstraded, i.e. backbone owners supply bitstream
transmission along glass fibre networks to commativa service providers. Wholesale
broadband access is hence the product that a rietmorer delivers to a service provider.
Besides the DSL-platform holders mentioned abotleerdcable) companies such as UPC,
Essent and Casema can offer wholesale broadbardsaas well.

The third relevant market is thetail market for broadband accesghis market consists of
retail markets products such as broadband accdsdedia communication. For instance,
internet service providers, such as Zonnet, Wanadot4ALL offer broadband access to the
end-users. In order to get access to these netwiatksnet service providers pay a fee to the
owners of the infrastructures. These service pergignay be network owners themselves. For
instance, KPN provides several types of commurdoagervices along its own networks.
Moreover, each cable firm owns its own (regionatwork and supplies its internet service
along this network.

Dutch regulation of telecommunication in inte rnational perspective

Agreeing with recommendations by the European Ur@ATA assesses significant market
power as the key concept of the degree of competifh firm has significant market power if it
is able to conduct independently of its competjtditect customers and end-us&rn
assessing significant market power, OPTA distingesstwo market dimensions. The first one

% OPTA, 20054, pp. 6-7, and ‘Case nr. 27/76, United Brands against the Commission, Jusispr. 1978, pp. 207".

60



is the homogeneity of products, such as networksbaoadband services. If products are rather
substitutable, they belong to one single markete@tise, they belong to different markets.
The second dimension is the geographical area Winere compete with each other. In
broadband, the market is most often national.

The OPTA takes a functional approach to competifidre regulator directly investigates a
number of determinants of competition, includingey of abuse of market power by firfi&°
Recently, OPTA analysed the aforementioned thra&etgand reaffirmed that KPN has a
dominant position in the market for unbundled asd¢eghe local copper infrastructure, as well
as in the market for high quality wholesale broadbaccess. In these markets, demand
substitutability, supply substitutability and tles&l of potential competition are considered too
low to leave these markets unregulated. TherefRI A obliges KPN to give access to its
network to competing platform holders and retadviders against regulated prices.

Dutch policies on privatisation of the telecommuaticn industry and intervention by
regulation of the local loop correspond with inggfanal trends in policies as well as economic
studies. Intervention by regulation aiming at redgcsign market power is supposed to
enhance sufficient broadband deployment.

Similar to the Dutch government, most other goveznts in the European Union started a
process of privatisation in the 1990s. Before estatnership was common and prices were set
at marginal costs, whereas public authorities dawg-sum subsidies to cover fixed costs. This
option did solve the issue of allocative efficiensy static efficiency was high. However, it
discouraged dynamic efficiency due to the lacknoEntives for management to improve
productivity and to increase innovation. More sfiecstate ownership gives too little
incentives for broadband deployment.

Ownership structure KPN

For about a decade, KPN has been quoted on the stock exchange. Under influence of the European Commission
aiming for less government influence in the telecom industry, the State has reduced its share in this company. Currently,
the Dutch State possesses about 15% of KPN. Besides this share in KPN, the State possesses a golden (symbolic)
share giving it veto rights in strategic decisions regarding KPN, such as mergers and acquisitions. Whether a golden
share de facto gives the State more influence in the firm is subject to debate. Moreover, according to the European
Commission this special treatment of the State cannot be maintained.

¥ See e.g. OPTA, 2005a, 2005b and 2005c.
“%In contrast to the functional approach, competition can be measured as either the concentration of the market shares of
firms or the ratio of selling prices to marginal costs (see e.g. Creusen et al., 2005).
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Simultaneously with privatisation, the Netherlaadswvell as most European countries,
introduced regulation in order to curb abuse ofkegpower (Worldbank, 2000). Regulatton
is aimed to curb significant market power by acqgegsng and unbundling of the local loop.
Actually, the EU made unbundling compulsory (EUQ@ORegulation (EC, no. 2287/2000 of
the European Parliament and the Council on unbdnfibeess to the Local loop). The curbing
of significant market power is considered to giu#fisient incentives to invest in broadband.
Different countries show comparable movementspizatisation and intervention by
regulation by means of unbundling and access gicin

Sweden

The telecommunication industry is privatised, thet Swedish government still owns almost
50% of TeliaSonera. This is the result of the me(ge2002) of the Swedish incumbent
telecommunications operator (Telia) and the Finfirsh Sonera. In addition, local authorities
have shares in telecommunication firms. For ingtatiee municipality of Stockholm owns the
network firm Stokab which has invested in a (dditk)e network in the Stockholm region,
consisting of more than 30 towffsStokab is a wholesaler of bandwidth to over 7®iser
providers, including public authorities and teleeoumication companies. The local loop has
been unbundled since 2001 (Wu, 2004).

Canada

Most telecommunication firms are privately ownedi@mnada (OECD, 2002a). After
privatisation, the number of firms increased rapidbking the market fairly competitive and
stimulated investments in new technologies, sudireadband (OECD, 2002a). Canada
restricts foreign ownership in the telecommuniaagiondustry (Wu, 2004) because of the
political ambitions “to promote the ownership amhirol of Canadian carriers by Canadians”
(article 7 of the Telecommunications Act of 199E D, 2002a). The Canadian local loop is
unbundled (Wu, 2004). The access fee is regulaéally, the fee was based on “incremental
costs plus a 25% mark-up for the recovery of fisad common costs” (OECD, 2002a). As the
resulting level of the access fee appeared to hiedieants, the access fee was significantly
reduced.

South-Korea
The telecommunication firm, Korea Telecom, is ptised since 2002, after a gradual

privatisation during the 1990s. In spite of thevptisation, the government still affects the

41 Also competition policy was adjusted. However, regulation and competition policy are strongly mutually related. The need
for sector-specific regulation of the telecommunications industry is declining due to the growing competition within this
industry. According to several authors, the industry eventually will only be subject to general competition policy (see e.g. De
Ru, 2004). The question is, however, in which pace this development is emerging.

“2 Source “Stokab, city-owned dark-fibre provider, http://www.point-topic.com/content/operatorSource/ profiles/ Sweden/
Stokab_brief_050719.htm, 19 July 2005.
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deployment by Korea Telecom by means of licensigégdures, imposing standards and
proscribing the choice of equipment and technokdidoreover, law restricts foreign
ownership of telecommunication firms to 493#ccess to the local loop is unbundled since
2002 (Wu, 2004).

USA

In the United States, investments in fibre-to-tloenle (Ftth) networks are not subject to
unbundling if they are additional to existing (cepplocal loops (OPTA, 2005c). If the Ftth-
network replaces a local loop (i.e. a brownfieldastment) the owner of that network has to
give access to third parties only for enabling sraission of voice (i.e. 64 Kbps) while the
remaining capacity of the fibre (above 64 Kbps)as unbundled. Third-party-access
obligations are not imposed when an Ftth-networkadised in a region without any existing

local loop (i.e. a greenfield investment).
The market for unbundled access

Current structure

The market analysis by OPTA concludes that KPNdigisificant market power in the market
for unbundled access. Currently, KPN is the onlgtyptnat can offer unbundled access to
individual local connections. For technical reasaable network providers cannot provide
easily access to their connections equivalent tbl KPThe type of access that cable network
providers are currently able to offer compares ntoreholesale broadband access rather than
to complete unbundled access (OPTA, 2005b). Thusactice, unbundled access is currently
only possible through the copper networks of KPHEgtation of access to the local loops
owned by KPN is, therefore, required to achievempuetitive market for unbundled access.

Important components of the regulation of this neadee the unbundling of the local loop and
access regulation. As clarified before, unbundighgimed at achieving competition on the
market for service provision. In the Netherlandd amother countries of the European Union,
the local loop has been unbundled for several yaansafter the European Union made it
compulsory (EU, 2000). Unbundling of the local ld@fi_ L) means that other firms have access
to the MDF and to local exchanges within the Idoap (see box). ULL enables entrants to

offer broadband access (in case of partial unbngdiy line sharing) or broadband access as

43 South-korea is no exception on the restrictions on foreign ownership. Many other Asian countries impose restrictions on
foreign ownership. E.g. India, Indonesia, Philippines and Malaysia (Fink et al., 2001).

“ The cable connections to each individual end-users are only spliced just before the connection to the houses, whereas the
copper local loop is already spliced in the MDF. Technologically unbundling of the cable would involve high costs.
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well as telephone services (in case of full unbimgllwithout rolling-out a complete

infrastructure immediatel$.

From backbone to end-user

The figure sketches the main characteristics of broadband access via the copper line. The backbones are part of

international backbone networks as they are internationally connected. The MDF connects the backbone to the copper

local loop. The unbundling of the copper local loop physically happens at the MDF-location. Here, the user of

transmission capacity may install its own equipment. Between the MDF-location and the end-users are switch boxes,

which split and combine the copper wires at lower distance from the end-users.

From backbone to end-users

to the

world

backbones from glass to the
I ” world

district center
MDF

today copper
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switch box switch box

end-user end-user end-user end-user

The access tariffs (for using the ULL of KPN) aggulated. In the early stages of ULL, OPTA
based these tariffs on historical costs includimgtarn on capital. The regulator planned to start
with relatively low tariff levels and to raise thevels after a number of years (see e.g. Van Eijk,
1999). The initially low levels should attract nelayers to the new market while raising the
tariffs should give sufficient incentives to bottetnetwork owner to invest in its network and to
competitors to develop alternative infrastructures.

Under influence of several legal disputes, the oetf cost allocation gradually changed.
Currently, access tariffs are based on actual ¢akts called embedded direct costs). OPTA
motivates the choice for this method by the medrardescribed earlier, where the (potential)
entrant faces a ‘make-or-buy’ decision, which,umt motivates the incumbent to improve
efficiency (and performance) of the local loop.

Actually, access tariffs have declined since tlet stf access regulation. For instance,
according to a memorandum of the regulator, KPNpnaposed to reduce (one-off as well as
periodic) 2004/2005 tariffs for access to the naigtribution frames and for line sharing by 3
to 15% (OPTA, 2004b). As the access tariffs aré based, this decrease is due to efficiency

> The first step on the ladder of investments is offering Carrier Select services by an entrant without investing in any
network component.
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improvements in the management of the local lobis. ot unlikely that, given the growing
competition within the industry, the access tanfff be less strongly regulated in the future,
giving the owner of the local loop more freedond&termine tariffs (see e.g. de Ru, 2004).
Incentives to invest “°
The key question now is whether the way the lomaplis regulated affects the development of
new technologies. Without regulation, this markdbdund to be statically inefficient. With no
substitutability on both the demand side and thmpluside, allocative efficiency will be low

due to high access prices and anti-competitivetigesc(such as delaying collocation and
unbundling requests). Furthermore, x-inefficienciegy well exist. Although in theory a
monopolist would gain from reducing x-inefficiensjen practice the lack of competition
usually reduces the incentives to maximise prosaadttficiency.

Without regulation, dynamic efficiency is expectede high. As the market for unbundled
access is a typical natural monopoly, an innovaititbe able to fully reap the benefits of a
successful innovation. A radical innovation in thiarket would be the replacement of the local
loop by another local loop (increasing the capaaitthe existing local loop is an innovation in
an other market, namely the market for broadbandss}'’ If the new local loop is indeed
economically profitable- in the sense that the private revenues will oudtvéhe private costs
— either an entrant or the incumbent will roll oloé thew network of local loops. Due to the
high fixed and sunk costs associated with this)idation by other suppliers will not arise.
Therefore, the first supplier to roll out a newdbtoop infrastructure will be able to appropriate
all rents. Other possible innovations in this madse generally far less radical. Here, one can
think of organisational and operational improversaetated to the physical unbundling
process, network maintenance, as well as billimjaztount management. But the same
principle applies: the (unregulated) innovator @dly reap the benefits of these innovations.
Although an incumbent will have weaker incentiveslt so, the threat of entry can be

sufficient to make an incumbent innovative.

In short, without regulation, the market for unbleulaccess will be statically inefficient, but
dynamically efficient. However, for a number of y@#he local (copper) loop has been subject
to access regulation by OPTA. The key question isomhether the way the local loop is
regulated affects the development of alternatifgtructures and other innovations. As
mentioned, lower access tariffs, albeit good fatistefficiency, generally reduces the
appropriability of profits due to innovation.

Initially, OPTA pursued a scheme with rising acgesses. At first, access prices were
based on historical costs. Then, access pricesdwgratually rise to the level of actual costs.

“ Here, we explicitly focus on incentives to invest related with regulation. In chapter 5, we elaborate on the amount of
investments in network related to the issue of networkexternalities.

*" However, if this new loop is not made of metal, but, e.g. fiber, the new infrastructure will not fall under the current definition
of the market for unbundled access.
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The initially low access prices encouraged firmenter the market for wholesale broadband
access by rolling out their own backbone networieé @nnecting these networks to local loops
rented from KPN. However, these low access pricésadt encourage the rolling-out of
alternative local loops by other firms, becauseeasdariffs were presumably below the actual
average cost. The gradual rise of access pricés ting level of actual costs was meant to
overcome this. If a potential entrant would exghet his costs will be lower than the actual
costs of KPN, this would encourage him to roll bistown network of local loops. This, in

turn, would discipline KPN to lower its actual co$d the lowest possible level.

This latter effect clearly emerged in the marketuobundled access. Access prices have in
fact declined, indicating that actual costs haviericbelow the level of historical co%tThe
prevailing method of access pricing, based on &¢avarage) costs, seems nevertheless
dynamically efficient, as it gives both the incumtseand entrants incentives to invest in the
local loop. Entrants will only invest in an altetiva infrastructure if that is more efficient than
using the network of the incumbent. Otherwise, ftimake-or-buy’ decision which (potential)
entrants face stimulates the incumbent to imprdfieiency and performance of its own local
loop. Although post-innovation profits will be lowdue to regulation, the innovator will at
least be able to recover its costs. Consequehtyctirrent regulation of the local loop does not
bias the investment decisions of both the incumbadt(potential) entranf§ Formally, it does
have a negative impact on static efficiency, beedhe access price is above the level of
marginal costs. However, given the high level gédl costs, marginal cost pricing would
probably imply that the incumbent would not be ableecover its fixed costs. Therefore, a
price based on average costs seems to be a goguiaroise between static and dynamic
efficiency.

In the future, additional incentives for improviatficiency of the existing local loop may
come from competition from other infrastructuresparticular cable but also wireleSsAs
such, regulation might be less needed to balant®astimulate static and dynamic efficiency
as this changes the relevant market of unbundleelsac However, under present market
conditions, access tariffs based on actual costg@se static efficiency, but still give entrants
as well as the incumbent sufficient incentivespiiove the network of local loops.

A remaining question is whether the hold-up probiemdequately dealt with by the current
regulation. Strictly speaking, there is no holdpupblem in this specific market, because the
metal networks are already there. The hold-up erbdan only be relevant for investments in
new networks of local loops, which do not fall unttee present definition of the market for
unbundled access. As local loops other than thalmags are currently not regulated,

“8 Note that this decline in average costs can be due to incremental innovations, but also to a reduction of x-inefficiencies
and to increasing economies of scale.

“9 From this respect, the regulation of OPTA can be called technology neutral (see OPTA, 2005b).

%0 At present, however, these incentives are not very strong, because both cable and wireless are no feasible substitutes in
the market for unbundled access (OPTA, 2005b).
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4.3.1

investments in passive infrastructure can be heldyuuncertainties regarding future market
conditions. Naturally, vertical integration of iaBtructure provision and the provision of
communication services will automatically solve tiwd-up problem.

However, one obstacle may remain. This is the uaicsy with regard to future access
regulation. As mentioned in chapter 3, a new ltmap infrastructure may be regarded as an
essential facility after some time, and regulatamgertainty may negatively affect the
investment decision. Certainty about future regulatonditions and access tariff structures

can thus be very important for potential investorsy.

Conclusion

Unbundling and access fees regulate the marketagfsa to the copper local loop in order to
deal with the significant market power of KPN. Tresent regulation gives sufficient
incentives for broadband deployment. The markatadoess to the local loops of cable, glass
fibre and wireless connection are not regulatedabse currently active firms do not have
significant market power, and because of techmizasons.

The market for wholesale broadband access

Current structure

According to OPTA, the market for wholesale broatbaccess actually consists of two
separate relevant market segments. The distingugjshature between these two segments is
the contention ratio (in Dutch: overboekingsfactap., the ratio of guaranteed to maximal
bandwidth. The level of contention determines wisehvices can be offered at the retail
level®! In particular, data communication services, mairdgd by large companies firms to
connect their different offices by means of a atbsetwork, require high levels of
overbooking.

OPTA concludes that the relevant market for whdéebeoadband access with a contention
ratio of 1:20 or higher (high quality) is differefnom the market with contention rate lower
than 1:20 (low quality). Demand substitution betwé®ese two markets is low, because retail
services that require high contention rates (madialya communication services) by definition
cannot be properly supplied through networks waitli tontention rates. In practice, this means
that cable networks cannot supply data communicateiworks, because of their low

contention rates.

At present, there are several networks of backbomt® Netherlands. Providers are for
example, KPN, Versatel, MCI, Telecom Italia (BBNeg@plt Telecom, Surfnet, Global

*1 In general, three retail markets can be distinguished: VoDSL (telephony over DSL), broadband access and
datacommunication services.
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Crossing, Priority Telecom and Worldsc&moreover, cable providers also supply
transmission along their own backbones. Thanksibundled access, virtually all of these
wholesale suppliers can offer low quality broadbandess to their retailers. Competition in this
market segment is hence substantial, mostly dtigettarge number of providers and the large
overcapacity in the backbones.

Contrary to several other European countries, osvaEbackbones (i.e. the long-distance
infrastructure) are not obliged to give accesh&irtinfrastructure (what is called bitstream
access) in the wholesale market for low qualitgth8ligh the regulator initially intended to
proscribe bitstream access in order to foster ctitipe several legal procedures between
OPTA and a firm demanding bitstream access (Tisaghinst KPN resulted in the judicial
decision that the then prevailing Telecommunicataa did not provide a legal base for
bitstream unbundling® Consequently, potential competitors in the Netimas needed to invest
in own backbones in order to reach end-users. OR@Ws the different treatment of local loop
and bitstream as beneficial for the developmefiaaifity-based competition!

Different conditions exist, however, in the wholesanarket for high quality broadband
access. Providing data communication serviceanih& important retail market for high
quality broadband access, requires a local loowar&twith national coverage. As KPN is the
only firm with such a network, and duplication bfg network is not economically feasible,
KPN has a dominant position in the market for higlality wholesale access. For this reason,
KPN has to grant access to its network againsbredse conditions.

Incentives to invest

Without unbundled access to the local loop, eaatfgrin holder would need to have its own
local loop network in order to offer broadband ascé&siven that a local loop network is a
typical natural monopoly, static efficiency would low in the wholesale market as well.
Similarly, without unbundled access dynamic effimg would be high, given the favourable
appropriability conditions. However, unbundled asceegulation exists nowadays. How does
this affect static and dynamic efficiency in therked for wholesale internet access?

As mentioned, the unbundling of the local loop comd with the relatively low access
tariffs and no unbundling of the higher parts to#am) of the network have contributed to
investments in alternative backbone infrastructg®RTA, 2005). ULL and low access tariffs
provided potential competitors with a guaranteetibopto use the existing local loop against
relatively favourable conditions while the latteeasure forced those firms to invest in own
backbone networks. Consequently, infrastructurepegdition in higher parts of the network has
emerged in the Netherlands. Currently, DSL Platfbotders own approximately five different

52 See www.surfnet.nl and http://www.brabantstad.com/locations-and-infrastructure/ict-infrastructure/Index.html.
%3 Steenbruggen, 2004.
** OPTA, 2005a.
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backbone infrastructures. Competition has ledrangtinvestments in the backbones, even to
such an extent that there is large overcapacipyestent.

Capacity utilisation networks

The high current investments to enhance networkagpare not needed to avoid urgent
capacity bottlenecks (see for instance, tablear.1hie capacity utilisation in the backbone
networks of KPN). Other providers also have largercapacity and have sometimes already
invested in empty tubes, through which new wirestoa drawn cheaply whenever necessary in
future.

Table 4.1 Capacity utilisation KPN-networks
2002 2004
%
Traditional backbone 57 67
Glass fibre backbone 45 65
City rings (glass fibre) 20 20

Source: KPN, 2005, Altijd dichtbij, Annual Report 2004, pp.30

The capacity utilisation of the local loops is diffit to measure. The reason is of a technical
nature. The copper wires between the end-usertharglvitch boxes are one-to-one dedicated
links. The intensity of the use of each customéeerteines the capacity utilisation. At present,
customers face no problems to get access to thidobiaes for their interconnectiors.
Therefore, assessed in this way, no bottlenechendcal loop is present. In case of demand for
more capacity, the providers can rapidly adjusingsting in (additional) equipment in the
switch boxes and eventually to replace the copjrersvirom the district centres to the switch
boxes by glass fibré.

Likewise, data on the capacity utilisation of tlable network is not available. Yet, capacity
does not seem to be a constraint in the near fduedo the transition from analogue to digital
television. Digital television requires less capaai terms of bandwidth.

Hold-up problem

In theory, the hold-up problem may arise in the l@bale markets. However, since entry
barriers are rather low in the downstream retailkeis, we can expect that the ex post
bargaining power of a single retail service providél not be that large. It seems unlikely
therefore, that asset-specific investments wilhbkel up for this reason. Besides, in case access
regulation is absent, vertical integration will\sothe problem as well.

%5 We encountered no indications that the worldwide connection through the Amsterdam Internet Exchange might become a
bottleneck in the near future.
%6 As essentially being planned by rolling out VDSL.
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Low quality access

Over the last ten to fifteen years, several firmgehinvested rather heavily in new network
capacity’’ As the costs of these investments are, withinoreaisle boundaries, hardly
influenced by the size of the cables, firms chdos®ll out backbones with very large (spare)
capacities® As a large amount of capacity is not yet utiliseapply is determined by short run
marginal costs. Consequently, static efficiendlyiggh at this moment,

Technological developments in communication equiptneenstantly enhance the capacity
of existing networks. For instance, by using défgrcolours of light instead of only one, many
more light signals can be transported over thetiegiglass fibre networks. For the near future,
investments in new wholesale capacity will henceb@ohindered by large sunk costs.
Therefore, as long as the existing (spare) capacaitlydevelopments in transportation
equipment are sufficient to meet demand, dynanficiefcy will also be high.

This leads us to conclude that now and in the fugare, both static and dynamic efficiency are
high in the market for low quality wholesale acceé3sly in the long run, when e.g. a
completely new technology will require significdanvestments, the trade-off between static and
dynamic efficiency may alter.

High quality access

As the situation in the wholesale market for higiality broadband access closely resembles
current market conditions in the market for unbeddiccess, we derive the same conclusions
here regarding static and dynamic efficiency. Dueurrent regulation, static efficiency is
increased, but sufficient incentives remain foramis and incumbents to improve the network.

Conclusion

In the market for low-quality wholesale accessadé-off between static and dynamic
efficiency does not exists. Competition has leddnsiderable investments in glass fibre
backbones to such an extent that there is largecapacity of these networks at present.
Consequently, static efficiency is high. Furthlg tosts of deploying existing spare capacity
are rather modest. Hence, investments in new dgpaainot require high investments, which

is good for dynamic efficiency.

5" And continue to do so (see OPTA 2005d).

%8 Overoptimistic expectations regarding future demand may also explain this.

* One may wonder whether the current situation is sustainable. Some suppliers have made substantial losses. If this
continues to be the case, firms may even exit this market. It is, however, unlikely that this will eventually lead to substantial
market power for the remaining firms (and hence low static efficiency). After all, given the level of fixed costs relative to
demand, this market is not a typical natural monopoly.
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The conclusion on the high-quality part of the védsalle access market is similar to the one for
the market for unbundled access. Due to currenlaéign of this market, static efficiency is

increased, but sufficient incentives remain foramis and incumbents to improve the network.
The market for retail broadband access

Retail broadband access basically consists of ffferent services: transmission and internet-
connectivity. Often one supplier provides both &=&s. Both the cable network and the copper
local loops are apt for offering retail broadbacdess.

Current structure

Firms active on the retail market provide broadbacocess to end-users. The retail market is not
regulated, since firms with significant market powee absent. Although at the regional level
cable operators may have a substantial market sh@reresence of several national players
renders the market power of the regional playesgnificant. Other market conditions support
sustainable competition as well, as will followrtdhe discussion below.

The retail market generally consists of a busiseggnent and a consumer segment. The
main difference between both segments is relategiatity. The business sector demands high
quality at high prices, whereas consumers are géynaatisfied with a lower quality at cheaper
prices. Quality attributes are for instance symioatbandwidth, security, higher contention
rates and adequate help de¥ks.

The retail segment for business clients is larhantthe retail market for private consumers.
This follows from table 4.2, which shows the distitions of the (global) turnover across the
market segments of some main companies with nesnarthe Netherlands.

Table 4.2

KPN
Versatel
MCI

Distribution turnover of some main networ k providers, 2004

Wholesale and local loop Retail
Business sector Consumers
%

15 45 40
21 55 24
18 57 25

British Telecom 22 46 32

Sources: KPN estimation CPB, Versatel, Annual Report 2004, pp. 82, MCI, Annual Report 2004, pp. F-75, BT, Annual Report 2004, pp.9

OPTA does not regard the business and consumeetaag different relevant markets. As
demand substitution between the products providede business sector and to consumers is
substantial, a hypothetical monopolist on one eSéhmarkets could not significantly increase
its price without losing too many customers todkiger market. In fact, quite a number of

€ see, e.g. www.kpn.nl., click Zakelijk.
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business clients use products that are basicaléntrfer private consumers. Nevertheless, to
give the reader a bit more insight in these twokmitsrsegment, we will zoom in on both

segments separately in this subsection.

Business segment
No firm with significant market power exists in thasiness market segment, as several firms
compete to meet the demand of the business séetmmg the suppliers are KPN, Versatel,
MCI, British Telecom and Telecom Italia. Competitibas led the firms to launch a large
variety of differentiated services.

The prices paid by the business sector exceed nmrsurices because of the higher quality
of the services. Price formation is probably tramept as the services of the suppliers and the
corresponding prices can be easily compared bylsearthe websites of the internet

providers.

Consumer segment

In the consumer segment, competitive conditiondareurable as well. Firstly, no firms with
significant market power are present. In 2003, BH&d the largest market share. But the 10th
in ranking (Het Net) still had a substantial mar&leare as well. There is even no dominance if
we aggregate the market shares of KPN’s daughtenePIinternet, XS4ALL and Het Net. Its
total market share is then slightly larger than 20%

Secondly, incumbent service providers are facing @etrants. During 20612003, Tiscali
and Het Net entered the fast growing market, wihigemarket share of the leader Chello
dropped significantly’

Thirdly, almost everyone who is willing to pay fmternet access, can have it. A strong
indication that current supply matches demandedaht that people can choose from a large
variety of subscriptions. Hence, everyone can achdlos price quality combination that fits
best. Moreover, consumers are satisfied with tiéérnet service provideféIf people do not
use internet, it is due to other reasons than sufficient operating broadband marR&t.

Finally, running a regression on subscription rattes results seemingly support the
statement that the market of internet providerstions appropriately (see appendix A and box
for more details). Prices are strongly relateduality. Figure 4.2 depicts the relation between
the monthly subscription price and the downstrepeed per second of the 86 Internet
subscriptions VU Amsterdam, May 13th, 2003 he figure shows that consumers are willing
to pay for more downstream speed. However, consupayr less for every extra bits per
second, the more they use Internet. Put differettily relation is non-linear. As further
discussed in the box, other determinants are irapbas well and explains observed price

& Ministry of Economic Affairs, 2004d.

%2 Consumentenbond, 2005

3 Statistics Netherlands, 2003. Staat 5.1.1, pp. 79.

% This analysis resembles the analysis by OPTA, 2005b, pp. 154-157.
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Figure 4.2
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differences to a large extent. For instance, thsemer also wants to pay for unlimited use of
Internet, because if there are download limits stifescription rate is lower.

Probably, price differences not attributed to gyatlated determinants can only exist for a
very short time. There are appealing indicatiomdriternet service providers rapidly
responding to each other’s changes in subscripéitas. For example, many providers have
special offers. These responses led to a sharmdexfithe subscription rates (per bit per
second) during 2004-2005. On average, we founap idrthe monthly subscription rates per
bit per second of 58% of all available subscripgitypes during the period 2004-2005 (see
appendix B).

Monthly subscription rate and downstream speed at Amsterdam, May 13 ™ 2005

0

5000 10000 15000 20000
downstream speed

Switching costs not substantial barrier
Switching costs may be a barrier for end-usersvitch between service providers and/or
different technologies. These costs reduce thecebaf consumers to meet their needs in the
most efficient way. If switching costs are large,ase the barriers to entry, especially in a
saturated market. Consequently, if switching castshigh and consumers are locked in than
these costs lead to lower substitutability, lesspetition and, hence, less welfare.

Switching costs with respect to broadband inclideduration of contracts, the term of
notice and, the costs of buying a new modem. Fyrthey also consist of searching costs to
find another ISP and potential lack of transfeigbdf email addresses.
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Explanation monthly subscription rates at Amsterdam , May, 13th, 2005

The 86 monthly subscription rates in euros are explained by the determinants listed in the table with regression analysis.

Impact monthly subscription rates

Regression coefficient T-ratio
Significant impact
Downstream speed Bits per second/1000 6.90 6.00
Squared -0.20 3.40
Download limit 1000 Mb 0.63 2.17
Costs modem Euros -0.15 1.84
No significant impact
Upstream speed Bits per second/1000 5.25 0.27
Squared 1.10 0.07
Once-off connection costs Euros -0.06 0.64
Provider owns network Yes=1, No=0 0.60 0.27
Explained variation in rates (lOO*Rz) % 80

Quality related determinants

Consumers are willing to pay for a higher subscription rate for three facilities. Firstly, consumers pay for more
downstream speed, albeit at a declining extra rate (the negative sign of the squared downstream speed). Secondly,
prices for unlimited downloading are higher. If there are download limits, the subscription rate is lower. Thirdly, they are
willing to pay for a ‘free’ modem. For if the consumer must pay for a modem, he would have to pay a lower subscription
rate. It shows that these facilities account for almost 80% in the variation of the 86 subscription rates. The following
facilities do not have a significant impact: the upstream speed, once-off connection costs and whether or not the Internet
service provider supplies its services on its own network. The upstream speed hardly determines the subscription rate.

Apparently, the upstream speed is not a bottleneck for consumers, otherwise the providers could charge a price for it.

Market distortion related determinants

As regards possible market distortions, we find two results. Firstly, the subscription rate is not significantly affected by
whether or not the provider owns the network. This result can be interpreted as circumstantial evidence that providers,
which transfer via their own network, cannot abuse their market power. Secondly, corrected for the quality determined
determinants, XS4ALL and the network op KPN contribute to a higher subscription rate. In contrast, the price of
Speedling and along the networks of Tiscali and Wannado give a lower rate. It is far too early to interpret these
outcomes as market imperfections. Omitted quality determinants and just statistical chance may determine these

results. For technical details, see appendix A.

With regard to the Dutch case, the overall impasss that the switching costs are not a strong
impediment for end-users to switch.

First, OPTA monitors elements of switching costemdiance competition and freedom of
choice of customers. In that respect, in 2004rdeced KPN to reduce the switching time to
other DSL-providers. Second, the switching costsrsto be modest. Presently, the size of the
overall switching costs depends to some extentlogther it is a change between ISP’s or
between cable and copper due to need for other miradg@ometimes additional costs occur due
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to the need for a new modem. However, frequentlgdenas are free of charge. Next, a switch is
mostly not a time consuming activity, as standarané of denouncement are freely available
on the internet. Moreover, consumers can compdeesodf ISP on websites collecting this type
of information. Finally, in general, the duratiohbwoadband contracts is one year with a silent
granting of an undetermined period or again for yewr. The term of notice varies between 1
to 3 months.

A number of figures support the impression of reéatow switching costs. The number of
clients that switch from one service provider tother is an indicator to what extent switching
costs are substantial. The recent OPTA-report (@P8&tes that if broadband prices of cable
would rise with 10 percent than approximately 24R&lbpeople using cable would switch to
DSL and 62% would not change. On the other hartatoiddband prices of DSL would increase
with 10 percent than only 15% of all people usirglLDvould switch, 80% will stay. The
differences in results are mainly related to ther¢pption of better) reliability, faster connection
and better services of DSL service providers. Addélly, Dialogic (2005) illustrates that many
of the respondents of their survey changed to atbenections over time.

Nevertheless, some impediments may still reducewhiching possibilities of end-users.
The main problem we encounter is the lack of traradfility of email addresses. If an end-user
switches to another ISP, its previous email addréisbe deactivated. In contrast to DSL-
users, end-users of cable cannot change betwetnprabiders, as the latter are regional
providers.

Recently, the Dutch government has shed its lighthe future of electronic communicati®h.
Freedom of choice for customers is essential. Guess like settlement of consumer complaints,
transparency of invoices and quality of websitemparing broadband products ought to be
regulated by the market parties. However, if th#lsf the government warns the market parties
by intervening and strengthening of regulationthiait respect, the Minister of Economic

Affairs recently stated that in 2006 internet pdwris are not allowed to tacitly renew a contract.
In that case, the contract turns into an indeteaumiperiod of time and term of notice is only
one month.

Lack of transparency

We find no evidence that consumers lack informaian asymmetric information) on a large
scale. Consumers seem to be satisfied and wethifd regarding existing products and
therefore their consumption decisions are likelpe¢coptimal. Consumers choose deliberately
and voluntarily and they are alert on changesdhnelogy options (see chapter 5).

The market for internet services is transparenttdubke following additional reasons. Firstly, at
least four websites provide, free of charge, tl@@ment of subscriptions available for each

% See Ministry of Economic Affairs, 2005a and 2005b.
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4.4.2

postal cod&® This improves transparency as the customer carosbthe subscriptions ranked
according to their quality (speed in bits per sepmonthly price, once-off connection charges
and the supplier of the network. Secondly, thediesls in figure 4.2 are rather small and further
analysis (see results in the previous box) showafsttie price differences between the Internet
subscription rates can largely (i.e. 80%) be exgldiby facilities.

Consumers satisfied

Presently, consumers are satisfied with the oppiti¢s of Internet. This is the outcome of a
recent enquiry among 2600 people of the Dutch cmesyressure group

‘Consumentenbond” The consumers appreciate the speed of Interseeliability and its
user-friendliness. A minority of the enquired peppbmplain about the support and after sales-
service of the Internet service providers. Onefaahanecdotal evidence of complaints on the
Internet (see e.g. http://www.chelloo.com/forumpnS8equently, the market responses of
service providers have mainly been oriented to awing the services of their call centre and/or
helpdesk. There might be a slight difference ingatisfaction between users of the copper local
loop and that of the cable. The difference is lthke the different types of technology as will

be further discussed in chapter 5. KPN reportoadivand customer satisfaction rate of 78% at
the end of 2004, a ratio that increased since 2b0afortunately, the cable sector does not
publish data on household satisfaction.

Incentives to invest

In absence of regulation, in particular the unbingdof the local loop, the retail market for
broadband access would be statically inefficiehie Tetail market for high quality would, in
that case, even be monopolised, as KPN is thewandjesale supplier. KPN would set its
wholesale access prices so high that potentiahetstto the retail market would not be able to
compete with KPN'’s (or a subsidiary) retail bussdsPN would then also be the only supplier
of high quality retail broadband access, leading statically inefficient market.

In the low quality segment of the retail marketleacompanies also offer retail broadband
access. If upstream regulation was absent, we warnde have two independent suppliers of
retail broadband access in most regions. This, kieweoes not mean that static efficiency
would be high. In particular, KPN would still hasabstantial market power. The reason for
this is that end users perceive the quality ofrmeéeaccess through cable inferior to internet
through DSL networks (see OPTA 2005b). Althougk thoes not give KPN monopoly power,
still we can expect that prices would be substptiagher than marginal costs. Hence, static
efficiency would be low in a retail market withaegulation in the upstream market.

56 www.2surf.nl; http://WWW.breedbandWinke|.I’,]lllww.lnternetten.nl, www.adsl.nl.
" Consumentenbond, 2005.
8 KPN, 2005, pp. 13.
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However, as explained earlier, due to unbundlimylagion the market for low quality
wholesale broadband access has become quite ctime®tiThis, combined with the low entry
barriers in retail broadband access, has led to leigels of static efficiency in the retail market.
Dozens of independent providers are active noverioffy many different types of competing
subscriptions. At present end-users can choosedrtarge variety of transmission speeds,

transmission qualities and alternative means eptebny (see box).

Differentiation monthly subscriptions at Amsterdam, May 13th, 2005

Today a citizen of Amsterdam can choose between a large assortments of subscriptions to pick out the subscription,
which best fits his needs. In fact, 16 Internet service providers along 6 networks provide 85 subscriptions types. The
table illustrates the ranges in prices and facilities. Of course, generally, the consumer must pay more for more Internet

facilities as explained previously.

Characteristics subscriptions

Range Comment
Monthly subscription rates 0- 88 euro Average 36 euro
Costs first year 0 - 1058 euro Average 428 euro
Downstream speed 256 — 20,000 kilobits/second
Upstream speed 64 — 1,024 kilobits/second
Download limit 250 MB - unlimited
Once-off connection costs 0 - 74,95 euro All free, except 2
Purchase modem 0 - 80,92 euro All free, except 3

Source: www.2surf,nl, postal code 1011 ER 1.

Do these fierce competition levels negatively affimamic efficiency? The answer is no,
because the costs of introducing new retail sesvieeather low (compared to demand). It
mainly involves new services related to internetractivity. Both these activities do not
require monopoly profits. Furthermore, investmerts not typically asset-specific, and demand
side concentration is very low. Therefore, the hgddoroblem is virtually absent in the retail

market.

Recent innovation: triple play

A recent example of a new service, or rather a pa@ekage of services, is triple play. This is
the supply of telephony, television and internebme basket. In order to supply triple play,
firms are investing in the digitalisation of voisgégeo and internet. Triple play can be supplied
along copper and cable local loops. It will prolydield to a further rise in competition in the
short run, as the cable firms are attacked on #hgificant market power in radio and
television distribution (see box). However, in theger run, it is imaginable that a firm with

% This process was obviously stimulated by the fact that cable networks have become apt for communication services rather
than just for the transmission of radio and television.
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significant market power will emerge. Therefore,mitoring is needed in order to respond fast
if this would happen.

Regulation radio and television distribution

The market of radio and television distribution is regulated by OPTA (OPTA, 2005e). The reason is that the firms which
transmit radio and television signals to the households have significant market power. 90% percent of the population
receives the broadcasting signals by cable. There are 28 cable providers of which UPC, Essent, Casema and Multikabel
are the largest (see www.vecai.nl) Each firm has a local monopoly on radio and television distribution. The remaining
10% receive the signals by dish antennas (Ministry of Economic Affairs, 2004d, table 3.50). The broadband market does
not include the market of radio and television distribution. Therefore, this regulation is not dealt with in the main text.

The cable firms also provide internet connection and telephony. As regards these activities, they are discussed in the

main text.

443 Conclusion
Predominantly due to regulation in the upstreamledade market, the market for retail
broadband access is statically and dynamicallgiefit.

4.5 Conclusions

In this chapter, we assessed the impact of congreaind regulation on the deployment of
broadband. The key issue of regulation of acceaswtwork is dealing with the trade-off
between static efficiency and dynamic efficiencgv&urable conditions for access to the
network contribute to allocative efficiency and guative efficiency, but can negatively affect
incentives for investments in upgrading of existimgastructures and developing new ones.
Governments in the different countries, such adtsKorea, Canada, Sweden and the
Netherlands, were faced with similar policy deaisioAll privatised the formerly state-owned
incumbent telecommunications firms. Only Swedelhstiows a rather strong state share in this
industry. Moreover, South Korea as well as Canag#osed restrictions on foreign ownership.
Many countries introduced unbundling of the exigtiocal loop, but some countries, such as
the United States, have given exemptions to investsin alternative infrastructures.

In the Netherlands, regulation of the telecommuivcaindustry is designed with the aim to
enhance competition between alternative infrastinest without affecting the technology choice
of both incumbents and entrants. Based on Eurogieactives, OPTA distinguishes three
relevant markets within the provision of broadb#m@ugh the copper infrastructure: the
market for unbundled access, the market for whtddsmadband access and the retail market.
The market for unbundled access and a part of tr&enhfor wholesale access, i.e. the high-
guality market, are regulated. The impact of retipteon the deployment of broadband
depends on how the key issue of regulation, i.alimtg with both static and dynamic efficiency,
is solved. Here we summarise the conclusions foin eathese markets:
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In two markets, i.e. the market for unbundled ast¢eshe local loop and the market for high
quality wholesale access, a trade-off exists betvetatic efficiency and dynamic efficiency.
This trade-off is due to the presence of the higédf costs of the infrastructure. Tariffs for
access to the local loop reflect (average) actostiscof the existing copper infrastructure,
giving entrants incentives to make efficient makdsoy decisions. In addition, the threat of
infrastructure competition in the local loop, adlvas the service-based competition between
providers using different infrastructures, i.e. pepand cable, are incentives for the incumbent
to increase efficiency. Consequently, the curregtitation of the local loop does not bias the
investment decisions of both incumbents and (ptgrntrants making use of the copper local
loop. Formally, it does have a negative impacttaticefficiency, because the access price is
above the level of marginal costs. However, gienttigh level of fixed costs, marginal cost
pricing would probably imply that the incumbent M@uaot be able to recover its fixed costs.
Therefore, a price based on average costs sedmsa@ood compromise between static and
dynamic efficiency.

A similar conclusion holds for the high-quality paf the wholesale access market. This market
closely resembles current market conditions imtlaeket for unbundled access. Due to current
regulation of this market, static efficiency islieased, but sufficient incentives remain for
entrants and incumbents to improve the network.

In the market for low-quality wholesale accessade-off between static and dynamic
efficiency does not exists. Competition has leddnsiderable investments in glass fibre
backbones to such an extent that there is largecapacity of these networks at present.
Consequently, static efficiency is high. Furthbe tosts of deploying existing spare capacity
are rather modest. Hence, investments in new dgpaainot require high investments, which

is good for dynamic efficiency.

In the last market, i.e. the retail market, a pesitelationship exists between the level of
competition (static efficiency) and innovation (@ynic efficiency). This market appears to be
both statically and dynamically efficient.

Our overall conclusion is that Dutch regulatiorttod telecommunication industry gives
efficient incentives for technological developmseunth as the deployment of broadband.
Continuous monitoring by OPTA remains requisit@ider to respond rapidly with regulation
and supervision if firms with significant marketvweer in broadband markets would emerge.
Finally, regulation should not give rise too unaenty, as this may negatively affect
investments decisions (see chapter 6).
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5 Other market failures in the Netherlands

No market failures are found with regard to netwexternalities and consumption externalities thedah
additional or other policy measures. Productionegralities may arise, but these are already being
tackled by R&D-subsidies. Here as well no policjuatinents are necessary to enhance broadband
deployment. With respect to equity, we do notdiwidence for a geographical digital divide in the
Netherlands. Elderly and low-income groups are urefgesented in broadband access. In the course of
time, this social digital divide will decline. Mareer, broadband is not seen as universal service
obligation.

51 Introduction

This chapter discusses whether there is evidemagttier market failures besides market power
with regard to broadband in the Netherlands. Beleg/will successively discuss network -,
production - and consumption externalities. Additilty, we also analyse if indications are
present for a geographical or social digital diviléhe Netherlands. For each topic, we also
take an international perspective focussing onraenis put forward in the international
literature. Subsequently, we end with an assesswiegiher or not changes in Dutch current
policy are required.

We will not explicitly deal with the potential magkfailure of asymmetric information. As
we already mentioned in chapter 3, asymmetric médion might particularly be a problem
with the introduction of new services. After alkrgices are experience goods, and the utility
derived from a new service is highly uncertain. ldger, current market strategies, such as free
trials for a limited period, are generally suffici¢o overcome this problem. Hence, in practice,
this market failure hardly exists.

5.2 Network externalities

5.2.1 Present situation in the Netherlands
Network effects result from the phenomenon thadexr's benefits from being connected to a
network can depend on the number and the kindnefrqieople using similar or compatible
products. Demand for such a service may only tdkedzen a critical mass has been achieved.
Network externalities are cause for public concehen they cannot be materialised because
networks fail to interconnect. After all, fragmetida of networks effectively leads to a set of
smaller networks with smaller aggregate networkaf. Secondly, there may be cause for
public concern when a critical mass cannot be m@&cbo that network or service provision is
not viable.
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Hereafter, we elaborate on the following indicat@iated to network externalities:
compatibility of networks, investments, and intgreledency between users.

Compatibility and interconnectivity of networks pre sent

In the Netherlands, positive network effects areemalised due to compatible and
interconnected networks. The (national) networlestachnically compatible, as they all use
standard protocols guaranteeing interoperabilityyben data and networks. Important
standards are the Internet Protocol, Frame Relaynéhronous Transfer Mode and the Open
Systems Interconnection.

These standardisation developments towards (irttenad) protocols are market responses
to cope with the potential market failure of netlwexternalities, as discussed in chapter 3. In
general, each network provider has incentives teldg and to comply with these standards.
Therefore, the market generally tends to providegatibility whenever it is socially optimal
(see Shy, 2001). A network provider that opts feing not compatible with other networks will
not get sufficient customers. Customers will stigmyefer compatible connections with other
networks in order to communicate with people ireothetworks.

Nowadays, nhumerous commercial ISPs offer interoe¢ss through many backbones and
private networks. These networks are interconneeitbér at an Internet Exchange Point or
through private interconnections between two oremmtworks® Regarding the Netherlands,
via the Amsterdam Internet exchange (Ams-IX), fatance, ISPs can interconnect and
exchange (worldwide) Internet traffic with eachesth

According to OECD (2002b), at present, market partincluding ISPs) have sufficient
incentives to interconnect their networks, inclugthe provision of access to global Internet
backbones. The current arrangements for Interaffictiexchange give the right incentives for
developing backbone markets. It is internationsigommended that two providers involved in
establishing interconnection reach a mutual agregneking into account the possible need for
compensation for elements such as traffic flow, henof routes and the cost of international

transmission.

Whether or not ISPs will ultimately charge eacheotttepends on their net gain from
interconnection. Settlements of agreements willighe transaction costs, such as negotiation
costs and accounting of traffic flows. These tratisa costs may be higher than the individual
gain by one ISP from charging the other. Hencthéfvalue of the networks between two ISPs
does not differ substantially, it will be more atttive to peer without charge.

0 An Internet Exchange Point creates economies of scale for ISPs and generates an attractive point for global backbone
networks to connect with due to traffic aggregations.
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In practice at the international level, financiahgpensation agreements exist in which large
networks reap the benefits from bringing more cuetis in into the network. At the local,
Dutch level, we see that peering agreements bet(ieesl) ISPs often do not include an
exchange of money in the Netherlands since mang && more or less equally sized in

practice’*

In conclusion, network providers and ISPs havei@efit incentives to comply with
international standards and interconnect their agks: Therefore, with respect to network

externalities, no market failure exists.

High investments to enhance network capacity

Different interested parties express their contieaih companies are reluctant to invest in
broadband due to financial uncertainties (e.gg liemm repay) and financial constraints.
Financial success ultimately depends on the nuwbeustomers. If companies fear that
network externalities will lead to excess inertia.( customers will stick with the dominant
technology), they will not invest in new broadbdadhnologies or networks.

We did not find significant evidence of negativévmark externalities with respect to this
issue. The (network) providers appear not to ab$taim investing. Presently, many
telecommunication firms invest in wires, equipmimtswitch points and modems for
customers (see also box). These investments anedegpite e.g. current overcapacity in the
local loop. Hence, the next few years, bottlenaécksetwork capacity will probably be absent.
These propositions are further explained below.

The investments in network facilities were highidgrthe period 1995-2002 as table 5.1
reveals. The share of investments in networks asieé quarter of the investments in ICT.
Apparently, this share is rather constant over tibespite considerably lower prices of
equipment, we do not notice a significant relativep in network investments up to 2002.

Table 5.1 Investments in network facilities
1995 2001 2002
Millions of euros
Network facilities 1638 4570 3395
Total ICT investments 6684 15327 13448
Total investments business sector 61347 92873 92572

Source: Statistics Netherlands, 2005, De digitale economie 2004, staat 3.2.1.

" Note that such an agreement implies that, at the margin, a new subscriber to network A will not lead to a higher
compensation received by network provider A. Consequently, a part of the positive network externality imposed by the new
subscriber is not internalised. However, if the number of subscribers to network A continuous to grow, this network will
eventually adjust its peering agreements such that it will receive extra compensation and, hence, internalise the externality.
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Enhancing and improving broadband

Presently, worldwide several channels are followed to improve and enhance broadband with respect to speed and
capacity. The first one is technological progress in telecommunication equipment. New generations of modems and
routers enable to transmit an increasingly number of bits per second along the existing wires of copper and coax cable.
Secondly, better compression technigues also enhance broadband capacity. Better software algorithms are leading to
further compression of content. The third channel to enhance the capacity of broadband is by developing new
alternative technologies as satellite and energy power lines (EPL). EPL uses the existing power grid infrastructure to
provide high-speed, broadband Internet access to homes and businesses. It is a new innovation based upon existing
Power-Line Communications technology allowing a speed of 100 Mbps around 2010.%

Here, we elaborate a bit more on the first channel. It can be stated that the technology of the network itself is presently
not a main issue for improvements in broadband. The broadening of broadband to end-users will likely continue among
all kind of technologies. For instant, next generations of copper lines include VDSL which identifies a speed of 50-55
Mbps.b VDSL transmits high-speed data over short reaches of twisted-pair copper telephone lines, with a range of
speeds depending on actual line length. Also, improvements are made in the cable technology to extend the access

speed.®

% platform Nederland Breed, 2004.

bThe maximum downstream capacity under consideration is between 51 and 55 Mbps over lines up to 300 m in length

¢ See, for instance, press release of Jupiter Telecommunications Co of June 22, 2005. This company plans to provide high-speed
Internet services using both the fiber-optic cable network and coaxial cable.

No official data for the Netherlands is availalibe the years since 2002. However, additional
information of companies suggests that investmieypthie telecommunication industry have
remained high during the past few years. Tabléllbi&rates this proposition for some main
companies with their backbones in the Netherlabhdseacompany level. Although these
companies do not publish official figures for thetNerlands, for the main Dutch players KPN

and Versatel we could make reliable estimateseaf thvestments in the Netherlands.

Table 5.2 Investments by companies with networks in the Netherlands

2002 2003 2004

Millions

Company
KPN EUR 1,137 EUR 1,421 EUR 1,698
Versatel EUR 69 EUR 89 EUR 135
MCI $ 1,040 $ 756 $ 982
Telecom ltalia EUR 3,251 EUR 4,894 EUR 5,335
British Telecom £ 3,908 £ 2,445 £2,672
Colt Telecom £412 £141 £129

Of which in The Netherlands
KPN EUR 800 EUR 1,040 EUR 1,190
Versatel EUR 35 EUR 40 EUR 60

Sources: Company: Annual Reports of the companies; The Netherlands: KPN, 2005, Altijd dichtbij, Annual Review 2004. Company: pp.
118 and 144; share NL 2003=73%, 2004=70%. CPB assumes 2002=70%. Versatel: CPB estimate share the Netherlands in fixed assets
times company investments (Annual Report, pp. 83). MCI: No figures available for the Netherlands.

84



Unfortunately, the Dutch cable providers do notlighbdata on their investments in their
network. It is reasonable to assume that thoseigeovalso invest in broadband developments
to maintain their market position. Currently, capteviders are quickly loosing market shares
to DSL providers. Although the number of end-usesisig cable still increases, the number of
end-users using DSL-techniques surpassed the fonniee period 2001-2004.

At present, all providers stress the importancerofdband and the need to invest in it. For
example, like many of its competitors, KPN intetolsipgrade its network to ADSL2+ very
soon, and to extend its digital television netwrkountrywide coverage. In addition, KPN
will invest in more broadband-services like VolRyliile television and Video-on-Demarfd.
Since the summer of 2005, Versatel offers a spé@8 Mbps including entertainment on
demand in the form of soccer. Cable suppliers aS,UH3sent and Casema invest in
technologies to switch from analogous televisioditgtal television, which improves the
quality of television and results in more broadbaapacity due to compressing techniques of

digital television.

All'in all, these developments do not support cons¢hat telecom companies are reluctant to
invest® in broadband. Apparently, companies seem to expsafficient rate of return on their
investments. They seem not to fear that networkraatities are strong enough to make

customers stick with smallband technologies.

Higher relative costs of glass fibre in the active local loop

The active local loop is the combination of the wires of the local loop and the connected equipment in the switch boxes
at home. The (investment) costs per transmitted bit per second of the active glass fibre local loop are at present higher
than both the costs of the local loops of copper and coax cable due to the following. First, there are large economies of
scale regarding the production of the modems, routers and software for the DSL-technique. Demand for this equipment
is large as most parts to the end-users in the world are still connected with copper and cable local loops. World leaders
in the production are Cisco, Lucent and Microsoft. Compared with this demand, the demand for glass fibre equipment is
small. In consequence, an active glass fibre local loop presently appears to be insufficiently attractive from a commercial
perspective on a large scale. Second, for the deployment of glass fibre one needs to dig and rollout new wires to the
end-users. This is a relatively costly operation in existing residential areas. In new residential areas, the rollout of glass
fibre is more attractive. Moreover, due to technological progress and increasing demand, glass fibre (equipment) may

become more economical in future.

No excess inertia

End-users appear to be alert on changes in tedjinal@mpportunities. Statements whether or
not the level of total consumption is below theiimal level leading to insufficient use of
economies of scale are hard to make. The figuréabile 5.3 illustrates the swift move from the
‘old fashioned’ analogous and ISDN technologieABSL, cable and wireless technologies.

"2 KPN, 2005, pp. 5.
" Here, market failures on the capital market may have an impact. However, we have no indications that telecom
companies experience financial constraints.
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These results suggest that excess inertia amorggholds is absent, probably due to market
transparency and relatively low switching cost® (section 4.4).

Table 5.3 Distribution households by technology of Internet connection

2000 2002 2004

%

Copper 89 82 70
Analogous modem 71 60 37
Digital ISDN 18 18 14
Digital ADSL 0 4 19
Cable 11 20 30
Wireless (WAP) 0 2 3

Sources: 2000: SCP, 2004, Table 5.6.
2002-2004: http://www.cbs.nl/nl/publicaties/artikelen/algemeen/webmagazine/artikelen/2005/1644k.htm

Consumers do not demand symmetric broadband

Today, consumers choose deliberately for asymmietdadband. This preference for
asymmetric broadband is not surprising, as for rab#te current activities a high download
speed is more important than a high upload spemgires point to the following. Consumers
most often use broadband respectively for e-n@msetarch for specific information and for
downloading software and music (see table 5.4).

Table 5.4 Use of Internet by households

2002 2004
Internet activities % share of users
Searching for specific information 81 85
E-mailing 78 82
Just surfing 35 40
Electronic shopping 23 32
Chatten 19 26
Downloading free software® 25 30
Downloading free music® 17 20
Downloading free games?® 8 9

Source: CBS, 2005-04-25, http://www.cbs.nl/nl/publicaties/artikelen/algemeen/webmagazine/artikelen/2005/1644k.htm (people > 12
years old)
% cBs, Statline 2005-08-26.

These activities require more downstream than easirspeed. Therefore, asymmetric DSL
(i.e. ADSL) is popular. In its latest reports omédband and use, Dialogic (2005) supports this
conclusion. Upstream activities such as upload @fies, music or photos are still in their
infancy and appear to be not related to the upstiesgpacity. For this reason, network
externalities are probably not so important. Foshaxtivities that are currently being used, the
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number of other consumers that also have a fastemtion is irrelevant. Hence, the utility for
one consumer of a broadband connection does nehdegn the number of other consumers
with a broadband connection for most of the curestitvities.

An additional empirical finding is that most of thensumers are willing to pay for
downstream speed and not for upstream speed. STaissisult of the analysis of price formation
of Internet as discussed in section 4.4. Morecx@nsumers can choose from a variety of
subscriptions with a range of speed, as shown tjose4.4 as well. Therefore, consumers that
prefer more bandwidth speed can choose that kisditwdcription if they are willing to pay
higher prices. Consumers with extreme wishes ofre@s speed can fulfil their preferences by
moving to the business segment. Prices in the bsisisegment are, however, much higher than
the subscription rates on the consumer market. Astoother, more services (e.g. safety and 24
hours of helpdesk services) means higher prices.

5.2.2 International evidence
An OECD-paper alludes to the existence of netwatkraalities by asserting that “widespread
and affordable access can contribute to produgtarid growth through applications that
promote efficiency, network effects and positivéeeralities, with benefits for business, the
public sector and consumerd’However, no further elaboration or justificatioftlois
statement is provided. The paper gives a list imfciples, how the supply and use of broadband
can be encouraged to create a critical Mass.

A report by thawissenschattliches Institut fuir Kommunikationsdie(4/1K) looks into
justifications foruniversal service obligation®JSO) for telecommunication in general, and
broadband in particuldf.It argues that network externalities can be alvaotivation for USO
in order to achieve the most efficient outcome.H/¥éspect to Internet services, the only
network externalities that WIK finds, relate to eihservices. E-mail externalities are largely
similar to positive network externalities for tehemy and pertain to connectivity rather than
usage. Nevertheless, it is argued that no subsidésequired to correct any resulting
problems.

With respect to plain e-mail, it seems safe to ta@mthat any network externalities are
sufficiently enabled by the current Internet infrasture. Messages with large attachments
(such as large documents, audio files, photograplosyever, reasonably require transmission
speeds beyond that of dial-up Internet. Cable hetteand DSL provide such speeds, allowing
for new network externalities to be realised. Hemaeh generation of Internet infrastructure
can open a door to a new kind of communicationisesy which will experience network
externalities just as plain e-mail does. If thosemalities fail to be established, this does not

™ OECD, 2003a.
5 Later, these principles were adopted in OECD, 2004c.
"® WIK, 2000. At more length, this report has discussed motives for public involvement with broadband in relation to equity.

87



seem to stem from a lack of interconnection ordaagisation, since all traffic is transmitted
over the Internet using international communicapootocols. Rather, a critical mass using a
new generation of infrastructure could be needed ftew communication service such as
high-quality video-conferencing to become viable.

As indicated in chapter 2, a way to achieve suctit&al mass is for a government to
bundle demand in public institutions or to act d&sumching customer. This seems to be one of
the secrets of Korea’s success in broadband deploly(aee box). In a similar vein, Japan
bundled public demand to boost broadband deployrpanticularly in rural regions. Since
1998, the Japanese Ministry of Public Managemeomél Affairs, Posts and
Telecommunication has been helping local governrteabnnect schools, libraries, city halls
etc. through public intranets. Central governmeyispgfor one-third up to half of these

investments.

Broadband in South Korea

As was shown in chapter 2, Korea has by far the largest broadband penetration in the world. By mid 2003, 70% of

Korean households had a broadband connection, while 62.7% of businesses used DSL and 21.9% used a leased line.?

What contributed to the high availability rate is the country’s population density, which makes the rollout of DSL

relatively cheap. Including satellite, broadband is available to 98% of towns and country regions.

Between 1999 and 2002, government action was laid down in the ‘Cyber Korea 21-plan.® The primary role for

government was to encourage competition in the broadband Internet market. Local access competition is believed to be

a crucial element explaining the Korean success. At an earlier stage, however, the government funded the development

of backbone networks in return for use by the public sector. By 2002, the investment had been ‘repaid’ by public sector

usage. In addition, low interest loans were available for parties that wanted to build broadband infrastructure. However,

the financial markets provided even cheaper money.

& OECD, 2004b, pp. 30-32.

523

Need for policy change?

In the Netherlands, positive network effects areemalised due to compatible and
interconnected networks. Network providers and II&®R& sufficient incentives to comply with
international standards and interconnect their agks: Therefore, with respect to network
externalities, no market failure exists. Henceadditional government measures are required.
Moreover, standardisation and compatibility areilinational issues. Although there is no
explicit policy that focuses on other network ertdities, both the national and international
analysis provide no arguments for having one.

We encountered no clear evidence that a USO cgusbified economically in terms of
network externalitiethat occur by connecting those regions. The marseitf responds with
marketing strategies to attain a critical massti&smore, for most of the current activities by
internet users, network externalities do not plégrge role anyway. The utility derived from
these activities does not depend on the numbethef aisers with a (broadband) connection.
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5.3

5.3.1

Production externalities

Present situation in the Netherlands

Broadband can generate (external) economic bemefsveral ways. For this reason, firms
will invest in broadband to enlarge their profitéigi However, not all economic effects are
external’”’ Private parties internalise a considerable patt@fpositive effects. Moreover, firms
and the market itself can prevent potential maf&igires by creating institutions or new
markets. Examples are cooperation between firmgtendrigin of the consultancy market for
exchanging knowledge. In these cases, governmtmyé@ntion is not necessary to generate
positive economic effects.

However, some parts of the economic benefits oddband are external. Production
externalities arise if activities of producers gate benefits or costs that cannot be taken into
account by the producer. First, research and dpueat (R&D) activities by telecom firms
themselves could result in new knowledge. If tlagyiknowledge cannot be kept private to the
innovating telco, others will benefit. Second, litband could stimulate knowledge spillovers
from all kind of industries and universities to ethparts of the economy. For instance, it is
likely that broadband has positive spillover effedtie to better access to external know how.
This means that for a given level of knowledge tio@a more knowledge may spill over to
external parties due to a more advanced commuaitcagtwork.

Broadband may have, therefore, contributed to &miith of the gap between private and
social returng® Note, however, that more transmission capacitgyels probably not sufficient
to enhance the spillover process. Complementangeaiés, such as search engines, data
procession, and human capital etcetera are nesdedlain order to generate more spillovers.
For instance, human capital largely enables tharaatation and absorption capacity of

knowledge.

The (empirical) literature identifying mechanismanismitting production externalities is sparse
and remains underdeveloped (see box). In 2002, Rarmpe identified the advantages of
broadband for the Netherlands. For instance, tbegladed that it could provide a major
incentive for the growth of ICT in SME'’s, traditiahindustries, and in the innovative efforts of
clusters and information networks. In that respeetrefer to positive findings from ICT-
investments on productivity for the Netherlands(seg. Van der Wiel, 2001, and Van der
Wiel and Van Leeuwen, 2003). Quantitative evidemeehe size of external production effects

of broadband is lacking for the Netherlands.

" Appendix C elaborates on the difference between economic benefits and production externalities in more detail.

8 Nevertheless, it is questionable what more advanced broadband speed would add to these effects. Present ADSL and
cable network have sufficient capacity for the exchange of information in the form of e-mail, e-books and articles. Only for
the exchange of knowledge carriers such as large video files, large databases, and high-resolution imaging, the current
infrastructure might form a bottleneck.
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Hard to find empirical evidence

It is not suprising that empirical evidence of external effects/spillover effects of broadband for an economy is lacking. A
number of reasons complicates such type of analysis.

First, it is probably still too early for such an analysis, because broadband is rather new. The effects are hard to deter.
Another complication is the lack of detailed data. In general, statistical offices do not discern investments in broadband.
So, it is statistically almost impossible to disentangle the broadband impact from other determinants of productivity
gains. Let alone the difficulty to measure spillover effects separately. Moreover, from an economical perspective, this
separation is problematic as well. At large, broadband seems to be an enabler and complementary to other important
production factors. In that respect, all kind of intelligent software helping people absorbing, processing and creating new
knowledge is probably more important. As discussed, presently, software improvements in transmission are main issues
in the technological development. Moreover, knowledge spillovers via broadband are likely to be limited to codified
knowledge like blueprints. Finally, knowledge spillovers (including tacit knowledge) probably disseminate all over the
world through other channels as well: for instance, researchers visiting international workshops and conferences.

There is some indirect evidence based on the effects of R&D on productivity. Many studies came up with significant
impact of foreign R&D on Dutch productivity (see e.g. Coe and Helpman (1995), Jacobs et al. (2000)). It seems to be

reasonable that broadband applications will increase the impact of foreign research on Dutch productivity.

5.3.2 Digging effects
Digging for the rollout of new wires such as gléibse gives rise to negative production

externalities, particularly in highly populated aseas in the Netherlands. For the Netherlands,

no studies are available that quantify the exteeffakts of digging activities for rolling out
broadband. Therefore, we elaborate on this issgeatitative terms.

Breaking up the streets generates external efietesms of lower revenues of shop-
owners, higher risks for people to get hurt entgghops or their houses, and environmental
issues like nuisance. Moreover, negative produaidernalities arise due to interference
between other types of network, such as gas, wsderage and electricity. For instance, the
contractor that deploys broadband wires does tigttake into account all welfare economic
costs. For example, it includes the costs of aka@an in electricity supply wires, which
disturb electricity supply in a district for a fdwours. Generally, individual firms have
insufficient incentives to minimise these extertiedi or to coordinate digging activities.

5.3.3 International evidence

A fast growing literature exists that looks int@ tbhconomic effects of broadband. However, we

did not come across studies that explicitly finédewce for production externalities. For
instance, the OECD postulated productivity growtt positive externalities, but without
further justification’

Dialogic recently performed an international quitian® Out of a list of 21 studies, 18 report a

positive relationship between broadband and ecanpmiiformance. The availability of
broadband infrastructure is claimed to stimulatedpctivity growth, give a country a

" OECD, 2003b, pp. 2.
% Dialogic, 2005.
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competitive advantage in the global market ananrove a country’s attractiveness for
companies and investment. However, Dialogic stditatsmany studies are methodologically
deficient. Particularly, it is hard to isolate t#ects of broadband from those of dial-up
Internet and even harder to isolate the effectldtwhey call ‘real’ broadband (such as optic
fibre) from mid-band (such as ADSL or cable). Imgel, Dialogic finds a trade-off between
audacity and thoroughness: studies that hesitateal® assumptions that are to some extent
disputable fail to reach hard quantitative conduosi

Need for policy change?

There is consistent evidence for a positive refestiip between broadband and economic
performance. However, a large part of the econdraiefits can be internalised by market
parties. What remains are the external effectss@leencern (1) the knowledge spillovers of
R&D activities by firms active in broadband devetmmt and (2) stronger spillover effects of
existing knowledge creating activities.

Although these externalities may justify governmiaetérvention, they do not justify
government stimulation of broadband deploymentedtl, it is the knowledge creating
activities, like R&D, that generate the positivaezralities. As such, broadband subsidies are
less effective and efficient than R&D-subsidiese Tditer are directly seized upon the issue at
stake. R&D-subsidies stimulate knowledge creat®firans themselves may decide how to

spend this money.

International issue

Due to telecommunication and mobility of peoplegwtegde spillovers do not stop at the
borders of a country. As such, the Netherlands sakentage of knowledge produced
elsewhere in the world and vice versa. Hence, thblem of subsidising knowledge spillovers
is an international issue based on the subsidigritciple. According to this principle, powers
are transferred to an international level if thare substantiated arguments in the form of
external effects or economies of scale that tHisrefadvantages over a national approach.

In conclusion, there is no reason to adjust todggigernment policy by implementing
broadband subsidies. R&D-subsidies appear to be eftective to internalise the benefits of
knowledge creation. If the R&D-subsidies are coasid insufficient, then they can be raised.

Digging

The national policy discussion highlights fragméintaand the costs of multiplicative digging
for local loops. In both cases, however, the curpaticy of coordination to reduce the
externalities is effective and efficient accordingesearch of Dialogic and SEO Economic
Research (Dialogic/SEO, 2004). Telecom companiemsielves lack the incentives to

coordinate digging activities and the installatafrducts and cables because they cannot
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internalise the benefits whereas the costs arthécoordinating party. To circumvent the lack
of a market, local government can coordinate ggseé taking into account all externalities.
Coordination may also be considered at the natiewal if more than one municipality is
involved.

The Telecommunication Act obliges municipalitiescbordinate digging activities in the
public ground. For instance, they can coordinatgidig activities of different telecom
companies in limiting the number of breaking ugsts. On the other hand, municipalities have
a tolerate duty to accept digging activities oéeeim companie®.

Consumption externalities

Present situation in the Netherlands
Consumption externalities are related to consumedsarise if activities of consumers generate
costs or benefits for others that are not takeméctount by the consumption decisions.

Positive externalities of telework

Telework is potentially an example of a positivesoemption externality. It is indisputable that
broadband is an important application for telewogkiA study of Dialogic (2005) refers several
times to the pros of broadband for teleworking.dfscussed in section 2.2, the Netherlands
ranks first in an international perspective wheeoiines to home-based teleworking. According
to Statistics Netherlands, the amount of telewarlestails 3% of the working population in
2002. Unfortunately, no time series are availa¥kt, based on different (international) reports
from market research companies, it is reasonaldstame that in the Netherlands the share of

teleworkers has increased over time stimulatedhtgrnet facilities.

What are potential benefits of this type of workdrig general, teleworking may contribute to
time and cost savings for both employees and erepdo¥Employees can make a better match
between work and private activities. If they caméha good connection from their home to

their office facilities, or if teleconferencing bmues a good substitute for physical meetings,
they will need to travel less for their businesgesa result, they have more leisure time as they
travel less between home and work. On averageptblsably saves about half an hour per
week for each teleworker. Secondly, telework savethe costs of passenger transport. An
average teleworker travels about 40 kilometresnmaak less between home and work.
However, it should be noted that part of theserggssare compensated by more leisure-traffic,
as the extra leisure time is partly spend on taffishops and to meet friends. Thirdly,

8 presently, the government is reconsidering adjustments of the new Telecommunication Act with regard to digging issues.
These adjustments are not assessed in this report.
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teleworkers adjust their hours of travelling to ivivaffic jams. In doing so, they help to
diminish waiting times of others in traffic jarffs.

Likewise, teleworking may result in advantagesdoployers. For instance, it diminishes
the need for office and parking space. It also mig#p to reduce the consequences absence of
employees because it more easily permits the latteptimise the balance between work and

private. As a result, productivity may be improved.

Most of these aforementioned benefits are not eaterxcept for the case of less road
congestion. Apparently, the use of (more) broadb@ntéleworkers might generate a positive
consumption externality in the form of less roadgestior?® Road users and, from an
environmental point of view, society at large vaénefit from this but will not pay the
broadband user for it. It can be argued that ihltbe external costs and benefits were correctly
incorporated, there would apparently be greaterashehfior teleworking.

To our knowledge, no study for the Netherlands/alable that have tried to quantify the
size of this type of positive consumption extertyall he size depends on the extent to which a
much higher transmission capacity of the commuitnanfrastructure will induce more
teleworking. One may wonder whether current faesitsuch as ADSL are not already
sufficient for e.g. teleworking. In that respeetptfactors should be taken into account. First, it
should be noted that teleworking including its pitd externalities already existed in the
Netherlands before broadband really took off. Femtiore, other factors, such as the attitude of
employers to teleworking, may be much more imparaan high-speed data connections.

Yet, there is another externality of telework neferred to: a reduction in social benefits and
taxes. More people might enter the labour markettduthe opportunities of having access to
Internet. The reason is that travelling (e.g. disdipeople) and travel time (e.g. housewives) is
a barrier to enter the labour market. This baigeregatively related to working time since
travel costs are largely fixed. Teleworking reduttaesel costs, and consequently makes it
easier for part time workers to enter the labourketa For the economy at large, this is an
external benefit because it reduces the tax buslemployees and employers, because more
people become employéd.

Negative externalities from congestion

It can be argued that the individual use of Intemereases quadratically with the capacity of
the network, and decreases with the disutilityelfg (see Shy, 2001). A negative consumption
externality arises if a high consumption level oéaiser negatively affects the speed or quality

82 potentially, telework is an incentive to move at a further distance from the office.
8 See MuConsult, 2003, section 2.
8 See Besseling et al., 2005.

93



5.4.2

543

of the telecommunication services available toaters. Hence, congestion may negatively
affect the use of broadband.

The extent of congestion is limited in the Nethedls It is absent on the backbones, due to
the large overcapacity and probably limited onlttoal loops. In case of normal use, the copper
local loops also have sufficiently capacity padilye to their technical nature. Each end-user has
its own wire to the common switch box. In consegegthere is no interference with other
users on the last mile after the switch box. Onlthie switch box itself may arise a mutual
dependency, if many users decide to surf at theegame at high speed. In practice, this does
not occur regularly due to a combination of theawdty of the switch box and the rule of large
numbers (it is unlikely that all users of a switohbd require a large degree of capacity at the
same time). Moreover, end-users may overcome thislgm of congestion by simply paying
for a higher contention rate (i.e. the ratio of gudeed to maximal bandwidth). This contention
rate determines the minimum speed if all other esers use there connection at the maximum.
Moreover, if the other end-users are sharing theesaetwork providers, the network provider
internalises this externality. Lower contentioresakead to lower demand.

Customers using cable networks may possibly benmesextent mutually dependent. The
connections along cable differ with the one-to-dedicated technology of the copper
networks. Nevertheless, if dependency existsjitsis small and likely decreasing over time as
cable network owners are constantly improving thality of their network (see also section 5.2
investments) driven by the current competitive pues. Moreover, suppliers of content (e.g.,
websites) may improve and optimise their servigesrihancing their server capacity to
overcome congestion problems in terms of ‘servertasy’. Additionally, from a welfare-
economic point of view, these externalities areaneevere problem, because an unsatisfied

customer can easily switch to other Internet serpioviders on the copper local loop.

International evidence

The international literature on consumption extétiea is rather sparse and mainly oriented to
the relationship between broadband and a reduofiomad congestion because of
telecommuting. It does not provide additional imfation to the review on national arguments.

Need for policy change?
Before embarking on the need for a policy charge,important to take into account the
following. Although the size of the effect of brdmshd on telework and labour supply is
unknown, we guesstimate that economic actors thegassean internalise most of the benefits
(i.e. direct effect). Hence, a small part is prdpaxternal and that may be a reason for policy
makers to consider intervention.

With respect to reducing road congestion, otheicpaheasures are more effective than
broadband subsidies, as the latter are not direetsed upon the target that generate the market
failure. Government may, for instance, consider-gsyyou-drive policies (e.g. road pricing) to
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reduce congestiors Similarly, it is questionable whether subsidiesdpecific end-users are a
better option to increase labour supply. Governnaéetady stimulates people to attend the
labour market via a number of channels (e.g. astilication and social security taxes).

Politically unwanted equity results

Present situation in the Netherlands

The objectives of broadband policy need not to drely economic. Government can intervene
to change the market outcome based on motivegugtiee, security, and removing inequalities
between different income groups, and differencebénuse of particular services. Here, we
focus on the inequalities argument in terms of gaplgical and social digital divide.

It is debatable whether the existence of a geograpbr social divide should be linked to
connectivity in terms of availability of networks im terms of availability of (universal)
services. At least, the former is a necessary tiomdior the latter to be transmitted. Moreover,
these kind of services are mostly obtainable viatiexg distribution channels as well. For
instance, elderly taxpayers can resolve tax issitker via the Internet websiteif they are
connected- or he/she can go directly to the counter of tixeoféice. Here, we define
geographical and social divide in terms of the labdity of networks, because data is easier
obtainable.

Geographical digital divide

Do people or firms in rural areas in the Nethertahdve less access to broadband networks
than those in other regions? This question is itambifor at least the following two reasons.
The first reason is that consumers without accélésag in current welfare as they cannot use
the benefits of broadband. Secondly, the long nasgects of productivity gains in
unconnected areas are less optimal. The emplogghese regions get fewer incentives to
acquire up-to-date broadband competences to appiheir work, as they cannot build up
experience at home. Moreover, the firms where thesk cannot profit from the (external)

production effects.

We did not find evidence for a substantial geogiegiidigital divide in the Netherlands. A
major reason for the absence of a regional diditatie in the Netherlands is the availability of
at least two networks that are able to provide dibaad access. AlImost everyone has access to
DSL. In fact, KPN covered already 99% of the Nettrads in 2004° Likewise, cable networks
are available to approximately 90% of all Dutch $hold<’ Even in remote areas, most

 See Besseling et al., 2005, for a discussion of pros and cons of several different types of road pricing.

% Source: KPN, 2005, pp. 19. The high coverage is supported by figures of 2002 provided by http://wwwl.oli.tudelft.nl/adsl/,
quoted in Statistics Netherlands, 2003, pp. 57.

&7 http://www.vecai.nl/portal/alias__Rainbow/lang__nlI-NL/tablD__3330/DesktopDefault.aspx.
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people can usually choose from a variety of ablittytInternet subscriptions (see b8%)The
only difference between the big cities and the renameas is that citizens in the big cities even
have more choice, not only in number of providatsp in the assortment per provider.

In addition, no evidence of geographical price dismation comes forward from a comparison
between the subscriptions (rates) which are suppliédmsterdam compared to small villages
as Metslawier and Zuiddorpe (see also section Zhg.prices and facilities of all service
providers were equal in the three places on Mak,1205. OPTA (2005d) also concludes that
there appears to be no price differences in DSasacregions in the Netherlands.

Degree of consumer choice between Internet subscrip  tions, 2005

Consumers

can choose between roughly 80 Internet subscriptions in densely populated areas and between

approximately 30 in remote areas. The table mentions the number of subscriptions a consumer can choose from, in the

largest cities and in some randomly selected remote areas.

Choice in Internet subscriptions by region

Postal code Number of available subscriptions
Amsterdam 1011 ER 85
Rotterdam 3012 NC 85
The Hague 2585 JR 83
Remote areas
Luttelgeest (NO Polder) 8315 AH 33
Garsthuizen (Groningen) 9923 PC 33
Metslawier (Friesland) 9123 JZ 34
Valthermond (Drenthe) 7876 GA 29
Reutem (Overijssel) 7668 TC 29
Vragender (Gelderland) 7134 RD 29
Zuiddorpe (Zeeuws Vlaanderen) 4574 NP 29

Source: http://www.2surf.nl/ date: May 4th 2005.

Another contributing element in the absence of@ygaphical divide is that the average
connection costs to broadband like copper linescaide are low, because the Dutch

population density belongs to the highest of theldvo

Social digital divide
Today, a social digital divide is to some exterpaent in the Netherlands. This divide is
linked to the labour market. In the course of titmaywever, this type of divide will largely
disappear due to a cohort effect.

Table 5.5 reveals the split in 2003. Almost all ggumarried and highly educated people
have a PC at home, and almost all of them are ctedh¢o the Internet. In contrast, the

majority of people older than 65 years does notetaf?C at its disposal and hence does not

8 Naturally, exceptions do exist but the people involved are a very small group.
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have Internet. In addition, people with the lowiasbme levels are also relatively less
connected to the Internet. For both groups, thenmedson to remain e-illiterate is that they feel
no need to use Internet. The price is hardly ddmtk for an Internet subscriptidh.
Consequently, the fact that these kind of peoplaeataise Internet, suggests other preferences.

Table 5.5 Penetration of Internet by social groups, 2003

PC at home Internet connection

% %

Total population 80 68
Social groups
Young, married and highly educated 95 85
Housekeeping/housewives 68 55
Lowest income quartile NA 39
Only basic education NA 34
Older than 65 years 33 24

Source: SCP, 2004, PC at home: Table 5.3, Internet connection: Table 5.4.

5.5.2

The social digital divide is mainly related to lainanarket issues. Educated (working) people
almost certainly use Internet at hofién contrast, the lowest skilled workers have géar
probability to be e-illiterate as their work reqsetess use of Internét.

International evidence
A common concern in many countries is that peapleiial or sparsely populated areas will be
unable to access the benefits of broadband in ddachealth and government services. The
quick scan of Dialogic (2005) underlines the (waiilde) issue of the roll out of infrastructure
in sparse populated regiotfsAlthough the relation between population densitgt mvestment
in broadband infrastructure seems to be widely askedged, differences relating to other
variables such as income and ethnicity are disptited

Starting from the observed geographical digitaldbyit is repeatedly suggested that
broadband Internet provision (or in older literatudial-up internet provision) should fall under
the framework of USO. The argument is that in otdgrevent social exclusion and unequal
opportunities, broadband should be available inegjlons at an ‘affordable’ price. Government
should intervene and subsidise or cross-subsidigienms where private parties are reluctant to

8 Statistics Netherlands, 2003,

 Note that a mutual strengthening effect of Internet experience might occur between work and private purposes. What you
learn at your work, you can apply privately, and what you learn privately, you can apply at your work. These reinforcing
activities may lead to higher productivity.

** The people with only basic education hardly work with monitors (only 13% in 2000). Source: Statistics Netherlands, 2003,
graph 4.3.3.

2 Dialogic, 2005, pp. 22.

% Grubesic, 2002, and Prieger, 2003.
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build infrastructure and provide services. In thé Bimilar regulations exist for ordinary
telephony services, electricity supply, postal mew etc®

Currently, both the OECD and the European Commissémclude that the criteria for USO are
not met?®

OECD

In 2003, the OECD published a report on this iSSueconcludes that at that stage, there is no
convincing case for USO for broadband. Broadbatargely a means of faster web browsing,
downloading, etc. and as such it is presumed teigeno newessentiakervices that could
cause social exclusion for the unconnected. Momgake report argues that the perceived
digital divide is no different from other technolodivides, and is rather symptomatic of much
deeper social and economic gaps. Yet there couddtimee when penetration levels would
reach a threshold where it becomes crucial foliqpation in society. Therefore, the report
suggests that periodic reviews of the scope of B&@nade.

The report also adopts an economic (cost-benefilyais) perspective on the desirability of
universal service. From that point of view, it aeguhat subsidisation programmes could
discourage private investment and slow down adoptiqovercharged) urban regions. Also,
the costs of provision in rural areas are genetalii, while the benefits are highly uncertain.

In 2004, an overview of rural broadband developnte@ECD countries strengthened
these conclusion¥.Rapidly increasing private entry in the provisifrbroadband in rural
regions — often using various wireless technologiesreported across the OECD. Even the
provision of DSL or wireless in communities of o@ydozen subscribers is becoming
economically viable. Contrary to expectation, rymates are sometimes even lower than in

urban areas, and performance can be superior.

European commission

In 2000, a report by WIK for the European Commissaémed to justify a re-examination of
USO in telecommunicatiorié.It argues that there are three basic justificatifom a USO:
economic efficiency, the provision of a merit goadd redistribution. Redistribution, the report
argues, is best achieved through income suppattitémdropped as valid motivation for USO.
Subsequently, market failures, and particularlyemdlities are seen as the principal reason for
imposing USO. Social exclusion, electronic citiz@psand electronic democracy are
subsequently prompted and discarded as alternatineeconomic arguments for Internet USO.

% Footnote EU document and Poort et al., 2005.

% See for a theoretical model of the effects of a USO for broadband: Foros et al., 2003. For a systematic analysis of the
economic effects of USOs, see: Poort, et al., 2005.

* OECD, 2003a.

" OECD, 2004b.

% WIK, 2000.
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Likewise, arguments supporting the mandatory rolédbroadband (as opposed to lower
speeds) are deemed insufficiently convincing, é&asons that are similar to the ones given in
the OECD-report, namely distortion of the compeditprocess, and costs outweighing the
benefits. Just like the OECD-report, WIK suggestmbnitor the developments in future. If
external benefits might arise, government policyldde reconsidered.

Such reconsideration took place in May 2005, wistinailar outcome. Based on the
observation that only a small, albeit rapidly grogvproportion of the EU population makes use
of residential broadband, despite the availabibtythe European Commission concludes the
criteria for a USO are not met. After all, this iebuequire the service to be “necessary for
normal participation in society, such that laclaotess implies social exclusion” (European
Commission, 2005b, pp. 9).

In July 2005, the Digital Divide Forum reportedthe state of affairs concerning a digital
divide with respect to broadband (European Comniss2005b). By January 2005, broadband
was available to 90% of the EU-15 urban populatiompared to 62% of the rural population.
However, this disparity seems to be mostly a tiatg &s rural coverage increased by 40% in
2004, while take-up in those areas more than dduble

Hence, the report calls for caution not to inhiharket incentives and innovation, nor to
distort competition. In addition, it states thahé difference between coverage (88% in
EU15/EEA) and take-up (10% in EU15/EEA) and theelopropensity to use broadband in
rural areas suggests the importance of stimulatieg through Inclusion policies that go
beyond the territorial access issugg&uropean Commission, 2005b; pp.4)

Nevertheless, at least 4.7 million broadband wdnddisers are said to be excluded by
commercial rollout in 2013 in the EU25. This mastjfy public intervention, in order tagive

a new meaning to living in remote areaa&id make rural areas more attractive for business
people, families with young children, etiid. pp. 20). Authorities could intervene by using
Structural Funds, public private partnerships, exchange of best practices. Attention should
be paid for these initiatives to minimise distonsoof the competitive process, leave room for
local decision-making based on local circumstanaed,integrate access policies with
stimulating skills and digital literacy.

Country experience

Notwithstanding the positive observations aboutgtavision of broadband infrastructure in

rural regions, and the advice against imposing & @sthis stage, several countries have taken
action in this direction. Korea, for instance, ammced an almost-universal service obligation

for broadband with transmission speeds that excerads common DLS and cable services on
offer. Sweden has also enacted universal accéssanlband and allocated financial support to
achieve this (see box). In the United States, thezaalso several Federal and State programmes
supporting rural broadband development. The laiigase Federal Rural Broadband Access
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Loan and Loan Guarantee Programme. In this progertt8$ 1,4 billion in loans is available
for rural initiatives (in communities up to 20.0p8ople). At state level, there is a variety of
programmes, ranging from grants, tax credits andiferest loans to rights of way regulation.
Many target rural areas specifically.

In addition, both the FCC in the United States #n@dEuropean Commission are promoting
broadband over the electricity grid — Power linenomunication — as a means to enhance the
availability of broadband, particularly in ruraldaeparsely populated regions. They aim to do
this by removing regulatory barriers that this tealbgy experiences.

Universal services for broadband infrastructure in Sweden and Korea

In 2000, the Swedish government presented the Bill ‘An information society for all’, stating that within a few years all
households and businesses would have access to broadband. The primary role would be for the market, while it was up
to the government to make sure the entire country would be covered and to maintain competitive neutrality. The
government allocated US$ 1 billion for financial support and for building a backbone to every municipality. Regional
networks in rural areas that were unlikely to be serviced commercially could also be funded from public resources.
Municipalities are required to fund at least 5% of the project cost and to choose an independent operator, while
government funding covers 33-89%. To our knowledge, municipalities are not allowed to own the network.

In 2002, Korea declared that broadband Internet would become a universal service. The main goal is for 90% of
Koreans to have access to a connection of 20 Mbps by 2007. Already in 2003, 20 Mbps VDSL service was offered in
some densely populated regions. For rural areas the standard is set at 1-8 Mbps. In 2004, the government announced a
US$ 60 million investment to expand broadband access in rural areas with more than 50 households. Apart from
universal service provision, the Korean government has gradually shifted its attention to developing e-government
applications, and training users (see ITU, 2003, pp. 4).

5.5.3 Need for policy change?
To summarise, there are no clear redistributioniments for a USO to connect rural
underserved regions or other social exclusionghidethe OECD nor the European
Commission advocates a USO for broadband infrastre@s yet. The EC emphasises the
following. As far as a digital divide would exigtitervention should not distort the competitive
process, leave room for local decision making baselbcal circumstances, and integrate
access policies with stimulating skills and digltdracy.

Geographical digital divide

As both in urban and in rural areas coverage iNttierlands is close to 100% of all
households, this means that there is no digitatldias defined by the European Commission.
Almost everyone has potential access to broadbatwdonks and the linked services. This is a
partly consequence of the high density of the Dpimpbulation, and the historical availability of

two networks.

% Commission Recommendation of 6 April 2005 on broadband electronic communications through powerlines
(2005/292/EC) and ‘Plugging in, at last’, The Economist, 2-12-2004.
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5.6

In conclusion, there appears to be no reason feetDpolicy makers to develop a regional

policy. The aforementioned EC policy options haweedirect relevance for the Netherlands due
to the high coverage. Moreover, as other emergiolrologies like satellite and power lines
might become more attractive in the future, itugstionable whether the geographical digital
divide will still be an issue with respect to brbadd. These technologies might be able to close
the gap in the future if those remote regions bectinancially attractive.

Social digital divide
Elderly and low-income groups currently lag behimthe use of broadband. Neglecting
preferences for the time being and the issue aidivand being a USO, if policy makers find it
important that such people should be able to usadirand and know more about the internet,
targeted training programmes and possibly subsiglisomputer ownership for specific groups
or availability of broadband in public places saahibraries could be options to be further
explored:®

In this respect, the government should beforehandider the following. First, cross-
subsidies may give dead-weight-losses of variondkigenerally leading to a decrease in
social welfare. In addition, this digital divideeses to be less reason for concern since it will
decline in the course of time. The rate of illitgyaf elderly will diminish as the next
generations elderly (i.e. the baby boomers) willl®e and more experienced computer users.
Low-income groups will probably have to use moreinet on their job as it is likely to be
integrated in all kind of work activities. Finallgpth employees and employers have an interest
in using broadband as both parties can benefit ftohigher productivity and higher wages.

Conclusions

The main findings of this chapter can be summarésefbllows:

In the Netherlands, positive network effects appedre materialised due to compatible
networks. The (national) networks are technicatlgnpatible as they all use standard protocols.
Network providers and ISPs have sufficient incergito comply with international standards
and interconnect their networks. Therefore, wipezt to network externalities, no market
failure exists. Hence, no additional governmentsness are required. Moreover,
standardisation and compatibility are internatideslies.

Although empirical evidence is lacking, it is likehat broadband produces positive production
externalities. These concern (1) the knowledgdosts of R&D activities by firms active in
broadband development and (2) stronger spilloviecesf of existing knowledge creating
activities. Although these externalities may justibvernment intervention, they do not justify

1% Another aspect on this issue is the need of care for elderly. Digital delivery of care is an interesting option. This issue is,
however, related to the government as producer of public services and therefore further discussed in chapter 6.5.
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government stimulation of broadband deploymenteidtl, it is the knowledge creating
activities, like R&D, that generate the positiveerralities. The government already takes
account of these externalities in the form of R&lbsidies as the WBSO.

Negative external production effects of digging jpresent as private parties face insufficient
incentives to minimise these effects. This coortilimaproblem is already taken care off by
public authorities.

Broadband may stimulate telework and in doing sy generate consumption externalities. For
instance, broadband may stimulate to work at hdgernalities might occur due to less road
congestion and perhaps even increase labour sapfiyoadband might stimulate more people
to participate on the labour market. A higher lab&wpply implicates lower overall social
premiums and taxes. For both examples, alternptilieies (e.g. road pricing and labour
market policies) are more effective. Furthermothepfactors, such as the attitude of
employers to teleworking, may be much more impartaan high-speed data connections.

On the issue of equity, we come up with two findinghere is no serious geographical digital
divide in the Netherlands. Most households havesto either DSL or cable. To some extent,
a social digital divide occurs and this findindiied to labour market issues. Elderly people
and low-income groups have relatively less Inteooginections. In the course of time, this
digital divide will diminish as next generationsliie more and more experienced computer
users. Moreover, neither the OECD nor the Eurof@@@anmission advocates a universal service
obligation for broadband infrastructure.
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Concluding remarks

Using the conclusions formulated in the former dbag this chapter assesses current governmentypoli

both on the national level and the local level. laath levels, policy measures can hardly be basetth®n

presence of market failures. On the contrary, mamlicy measures face the risk of incurring serious

government failures, e.g. by making an inefficteoshnology choice. Governments have, however, armaj

task in permanently monitoring competition on broadd markets, as technological and economic

developments may give rise to new dominant position

6.1

6.2

6.2.1

6.2.2

Introduction

The key questions of this report were whether cumearket failures hamper current
deployment of broadband and which policy optioriciehtly deal with those market failures.
The main lesson of our analysis is that marketifag are limited and mainly related to market
power on the copper local loop and production ewtities. Regulation by OPTA and R&D-
subsidies, respectively, seem to address both mfaikees adequately. Hence, in principle,
there is no need for additional policy measurestt@rcontrary: other policy measures easily
result in government failures. As this conclusisiased on the analysis of the current
broadband markets, we have to determine its sadi#ity by paying attention to possible
future market failures (section 6.2). Having forateld a conclusion on both current and future
market failures, we will be able to assess curgenternment policies, both on the national level
(section 6.3) and on the local level (section &=hally, we look into the role of public
authorities as economic agents using broadbantdsex5).

Future market failures

Introduction

Economic policy that is optimal to address curireatket failures does not need to be optimal if
future market failures would be known in advancatiéipation of future market failures may
lead to a change in current policy intending tcaeye future welfare. To grasp the issue of
future market failures, future visions on developtseon the supply-side (i.e. technological
developments), the demand-side (i.e. preferencesrsfumers), and the market structure
should be taken into account first.

Future trends in supply, demand and market st  ructure

Although it is difficult to make reliable forecadts the technological opportunities and
demand for broadband (services), it is reasonaldstume that broadband penetration and the
use of broadband services will further increasiiinre. Technological improvementssuch as
higher access speed, better routers and furtheprassion techniques of contenseem not to
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6.2.3

be exhausted yet. In that respect, it is assumhbatehe costs of supplying broadband will
decline and quality will be further increased. A®sault, the adoption of broadband access will
further rise. Although it is not exactly clear witansumers’ demand will look like in the
future, it is for sure that the bandwidth of broad8 will enlarge, since end-users will demand
more speed demanding features like videoconfergnsafety and gaming. It suggests a
continuation of current trends. Moreover, if demé&mdapplications is beyond a critical mass, it
is to be expected that growth in demand tendsrwuite further growth (i.e. a bandwagon
effect). Complementary products will make all see@ more attractive.

The ongoing growth of the broadband market wiklikcoincide with changes in the
market structure. Digitalisation of communicatiegshnology strongly reduces the boundaries
between different infrastructures increasing thepetition in the industry. In response, firms
are engaging in an international process of vdréind horizontal integration in order to realise
economies of scope and scale as well as to increadeet shares. As a result, telecom
companies, cable companies and firms from the soévwndustry, using different
infrastructures, increasingly compete in the prioviof networks, services as well as content

(such as TV, internet and phone).

The key question in this respect is whether thieess will end in new dominant market
positions. For instance, will there be one premgiliechnology? In the Netherlands, the current
situation is that copper lines and cable are thstingportant technologies. It is expected that
for the short term, this situation will not chardramatically. The geographical conditions in
combination with the connection costs are in fafouthese technologies compared to other
technologies like satellite, Wifi, and glass fibfdne current situation, however, might change in
the longer term, although it is also possible thtierent technologies will co-exist on the
market.

As stated, it is expected that the significant rmapgower of KPN on the unbundled local
loop will continue in the short run. OPTA alreadiegquately deals with this problem and
monitors developments. In this regard, it is impottto monitor the consequences of vertically-
integrated telecom firms. These types of firms maye incentives to hinder downstream
competitors. As argued as well, broadband enalnewledge spillovers today and it will do so
in the future. These production externalities hoayever, already being tackled by R&D-
subsidies. No significant evidence is available tither market failures will occur in the near
future.

Consequences for policy: continuing monitorin g of the industry 101

Market failures that are present today are alrefdt with. It is most likely that current market
structures and current economic policy also givécsent incentives to invest in broadband.
Changes in this policy are only needed if changesarket failures become evident. Although

1 Here, we disregard equity issues as driving force for policy makers to change broadband policies.
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6.3

6.3.1

unforeseen developments may occur, we conjectatestith failures will emerge gradually, if
at all. Moreover, if some type of market failurecbme apparent, for instance, after 10 years, it
is very difficult to oversee the consequences orent policy and hence to set up robust policy
today.

In addition, broadband policy is no free lunchsHir, subsidies would have to be financed
by taxes which distort the economy. Next, governnmneay not outperform the market if
intervention involves choosing or preferring caertichnology options. Finally, the allocation
of subsidies requires manpower. Government poli@refore, may involve considerable costs.
The reasoning that “it may not help, but it wornitrheither” cannot defend government action.
This conclusion applies both at the national lared the local level. Further, policy measures
can hardly be founded on the presence of marletéai according to this report.

We conclude that the most efficient policy is torpanently monitor the broadband markets in
order to determine whether additional ex ante (egulatory) measures are needed or ex post
(competition) measures will need to be taken. Guatiis monitoring is required in order to be
able to respond rapidly with regulation and supsovi if firms with significant market power

in broadband markets would emerge. It is possh#é dne dominant broadband technology
will emerge in the future resulting in a naturalmopoly network. In that case, regulation has to
ensure that market power is not abused. Howevemption for regulation should not give rise
to uncertainty, as this may negatively affect cotrievestment decisions. Certainty about future
regulatory conditions and access tariff structeaas be very important for potential investors

now.

Broadband policy of the central government

Policy aims and instruments

Referring to the ICM-report (2004), the Dutch goweent states that market parties hold
primary responsibility for investments in furthexveétlopment of the new generation of
broadband-type infrastructures and developmentadmpanying services. It also argues that if
the public interest is challenged as result ofcl laf competition or if some commercially
unprofitable areas are excluded, then public aittésiin cooperation with private parties could
consider stimulating broadband initiatives. Genrgr#his ICM-report identifies three aims for
(semi) public authorities encouraging the rollofibmadband infrastructure, i.e. 1)

internalising external effects for firms and consusy 2) improving effectiveness and quality of
semi public authorities, and 3) strengthening tt@nemic position of cities or regions.

In order to reach these targets, the governmetihgisshes three types of policy measures:

Coordination in digging
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6.3.2

Strengthening demand by subsidising end-users
Demand bundling to create a critical mass

In implementing these measures, the (local) auibershould prevent distortion of markets. It
is seen as undesirable if public money is usedhopete with private parties without a
thorough justification in terms of externalitien.this respect, the government formulated a
number of requirements to prevent market distortsaich as transparent tendering, neutrality
on technology choice and non-discriminating acceles %

Assessment

The first measuresoordination of digging activitiess already discussed elsewhere in this
report. The government has an explicit role in domting digging activities as market parties
fail in efficiently dealing with this issue.

The second oneubsidising end-userbas only a welfare-economic basis if either marke
failures or equity issues prevail. Then, governmanight consider supporting end-users to use
some kind of infrastructure or services. Chapteoicluded that there is to some extent an
equity issue with respect to elderly and low-incagneups. To overcome a potential social
digital divide, strengthening demand by subsidigtdgerly might be a remedial action to be
considered. On the other hand, the EC does ndiifyldgoadband as universal service. In
addition, it is expected that the number of ‘hawé will decline over time. Moreover, before
embarking on specific subsidies, it should be atersid whether other measures achieve this
objective more efficiently.

The final domain to promote the use of broadbamttimand bundlingf private and/or
public parties to create a critical mass and geaeratwork effects. Usually, market parties
themselves try to generate sufficient demand bygusiarketing strategies. If, however, market
responses do not take place and hence, the nesffedts are not explored at large, then
demand bundling can be an interesting route foeguwent to deploy the markets for
broadband. Public authorities can bundle their damand or demand of other economic
agents to create economies of scale in the supsoadband.

Bundling the demand of firms, however, might bertetproductive and, hence, inefficient
as it may obstruct market initiatives, for instarneglucing the service supply to other firms. In
that case, a serious government failure emergeh &tailure also emerges if the government
chooses an inefficient technology and, hence, distbe market by backing the wrong horse.
Before doing so, a cost-benefit analysis seemssatlig. A less risky option is to operate more
passively. Government could stimulate the busisestor to find innovative solutions through
open tendering (i.e. launching customer). Anotlption is to encourage experimentation (in
the semi-public services) to gather more informmatttan the market would gather on its own.

192 Other requirements are: prevention of conflict of interests between public authorities, guaranteeing free choice by

customers, only charging real use of broadband services, no conflicts with European State Aid-rules, and prevent cartels.
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6.4.1

Although both options can be an interesting contidn to stimulate the development of
broadband, the main aim of the government as ecmnagent should still be the production of

public services in effective and efficient waysqsection 6.5).

Broadband policies of local public authorities

Policy aims and policies

Given the regulation of parts of the broadband eaakd other policy options to cope with
production externalities, it is interesting to otvgethat some local authorities (including
building societies) in the Netherlands still comsitbcal initiatives to (financially) stimulate the
deployment of broadband. Examples of these lodidiiives are the municipalities of
Appingedam, Amsterdam, Deventer and Eindhoven.

In 2004, the municipality of Appingedam decideddtiout and to explore a glass fibre
network itself. In addition, the central city Amstam has specific plans to support the
construction of a fibre-optic access network. Tt ltas advanced plans to participate in an
initiative to rollout fibre to approximately 40,0@0vellings, as incumbent operators are viewed
to be too reluctant to deploy glass fibre in tharrfature.

The Kenniswijk Initiative in Eindhoven was aimeddatveloping a broadband infrastructure,
with the intention of stimulating broadband fagdg and services for consumers. Initiated by
the Ministry of Economic Affairs, consumers takipart in this project received a subsidy. This
experiment started in 2000 and ended in Octobeb.200

The municipal authority of Deventer started ‘DewriBreed’ at the end of 2004 in order to
increase the use of broadband by small and medied snterprises, schools, health care
institutions and municipal services. DevEnter Breseattainable in a strictly defined
geographical area consisting of the city and it s@rroundings, private individuals like
households are excluded. Deventer has negotidiegbar contract with infrastructure
providers KPN and Essent in order to rollout giits® to end-users and to install a virtual
market place where these end-users can buy angrsdlicts. Firms are free to participate. If
they decide to participate then they can choosedest KPN and Essent at subscription prices
which are set to a maximum. Both KPN and Essentpnayide services on each others
network. The investments of the municipality of Bater in this project are negligible. Of
course, the project is not without cost. The ctist®eventer mainly consisted of labour costs
on negotiation, the hours spent to form and adilests to new broadband opportunities,
searching costs to find launching customers amaswgebter’s enterprises, and the subsidy (i.e.
1500 euros) for the first hundred clients. The rewt years, some expenses will be made on

the supervision of the contract.
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Assessment

An important issue in the assessment is whetheethétiatives of municipalities distort the
broadband market. In general, the European Conwnigsinsiders investments of
municipalities in new broadband networks as statdéf these networks compete with existing
broadband networks (article 87 (1) EC). In the as&ppingedam, the court of Groningen
ordered the municipality to stop its activities iedmtely. The court stated that the municipality
might restart if the EC considers the activitieA\ppingedam not as state aid. Additionally,
Amsterdam has explicitly asked the EC to looksitdse as, in the view of this municipality,
the project confirms with the market economy ingesgtrinciple, i.e. it does not distort the
market.

Recently, the EC published an article on statewis and public funding of broadbalfd.
This article expresses present views of the ECdobandindings of several projects involving
support to broadband development in underservexsaievertheless, the EC unequivocally
states that these views might evolve over timenae information becomes available.
According to the latest views, public authoritieght invest in broadband infrastructure on the
same market conditions as for private investorsh&t case, there is no state aid. Another
option to consider government intervention noteécclassified as state aid is, when a
government would decide to build the infrastructilvat is made available to all operators on
non-discriminatory terms and limited to basic civiirks andunserved areas

In the case of both Appingedam and Amsterdam, tisever of the EC whether or not these
cases are seen as state aid is not yet ki\wditionally to the EC-views, it is important to
state that ‘market initiatives’ of local authorgtiean create a conflict of interest as local
authorities are also acting as regulator for pevzdrties.

Another issue is the effectiveness of local broadijaolicies. According to a recent study of
Wallsten (2005) that assesses a humber of poligiest state-level policies in the United States
are ineffective. Although the analysis is not withproblems and contains weaknesses, it
concludes that programs targeted at underserveg deenot boost broadband penetration.
These types of programs may even reduce it by gi@martificial advantage to one type of
provider over another. Additionally, tax incentivegspear to have no effect. In contrast, access
to public rights-of-way by broadband providers giqut to be strongly correlated with
penetration.

To gain overall knowledge of broadband and thent@krole of government, a larger number
of empirical studies assessing broadband impacthéNetherlands would be most welcome.
The Dutch government could stress the importanceich research. Profound analysis of

1% See EC, 2005c.
%4 To our knowledge, both municipality initiatives are neither based on a profound analysis of market failures, nor on any
type of cost-benefit analysis.
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experiments and various pilots such as Deventeteirart Kenniswijk can provide empirical
information to make conjectures about costs anéfitsr{see box).

Local benefits versus national welfare gains

Assessments of local experiments are important to gain knowledge. These assessments, however, should also take into

account the gains for the Dutch economy as a whole. Even if the experiment of Deventer may turn out to be successful

to the municipality of Deventer at large, it should be emphasised that extrapolation to the Netherlands as a whole,

probably gives more costs. The reason is that the cost of glass fibre deployment in Deventer is relatively low due to the

fixed area and the high density of small and medium firms and local institutions. If the area is further extended, costs will

increase. Moreover, the overall costs will be higher if households as end-users are included as well.

6.5

6.5.1

Public authorities as users of broadband

E-government activities

Hitherto, we mainly focussed on the role of goveeniras policy maker. The government is,
however, also an economic agent as well. It praslig®emi) public services such as education,
health care and national securityTelecommunication including broadband can conteitia
increase efficiency of the production process afegoment organisations.

The Dutch government’s policy to invest in ICT éwdadband to supply better and cheaper
public services can therefore be an effective dficient way to increase economic welfare.
Examples of its investments are ‘electronic governth) ‘ICT in semi-public sectors’ and ‘e-
democracy'. It is beyond doubt that society wilhbét from these developments, as using up to
date technologies can improve the production aehmublic service¥® Moreover, authorities
may think of offering existing services or even reawices through broadband (i.e. websites of
municipalities, tax declaration, remote consultaiiv health care and graduate education). The

ideal result is that those services can be produdtbdfewer inputs.

Looking at the available data, the performancénef@utch government in using
telecommunication is modest compared to other cmmfsee figure 6.1). Particularly on e-
government services, the Netherlands scores lassiany other countries. Accenture (2005)
annually calculates an e-government score for éyeumf countries. This score is based on a
host of underlying indicators relating to the seevinaturity and the customer service maturity.
Among 22 countries studied for the 2005 scoreNétherlands takes a joint tenth position.
This position has been rather stable over thefdaglyears (11th in 2002; 13th in 2003; 9th in
2004). Canada, the United States and Singaporéstemtty occupy the first three positions. An
alternative assessment of e-government looks aotfi@e sophistication of basic public
services available on the internet’. Figure 6.Jegithe scores for 2001 and 2003. In this period,

1% These services have in common that they are difficult or even impossible to produce by private parties, because the
market does not exist or fails to account for its externalities.
% provided that the costs do not exceed the additional surplus due to broadband.
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the Dutch score improved from a 13th to an 8thtfosin the EU-15. The availability of Dutch
online government services was still below the Bdrage, despite substantial improvements.

Figure 6.1 Share of online government services (in %), 2001 and 2003
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Source: Statistics Netherlands, 2005: The EU-15's New Economy. A statistical portrait.

6.5.2 Assessment

Generally, a hospital or university can improvepigsformance by using (more) broadband.
However, in practice, it turns out that it is diffit to implement new telecommunications
technologies to improve the supply of public sezsicDifficulties that are referred to are, inter
alia, fragmentation, lack of economies of scale lacH of transparency (Verrips, 2005). Next,
it is stated that not all the benefits and costsamcounted for by the ‘decision-maker’.
Problems also include a mismatch between demanagment) and supply (private parties)
in terms of what is exactly needed to improve ttapction process of public services.

These problems largely come down to coordinati@biems hindering implementation of
new processes or produ¢tsFor instance, coordination problems arise if ineol (semi-
public) parties of the production chain do not cargpe, nobody of them is taking the lead or a
lack of institutions exists. In general, these peais can be largely solved if the government
itself ensures and stimulates the interaction betvwdfferent parties including exchange of best
practices.

Moreover, part of the problems are also relatathédack of (sufficient) competition in
(semi-) public services, and hence the principaragroblem. Public servants or public
agencies may have different targets from thosenddfby politicians resulting in less cost-

27 |n that respect, these kinds of problems are occasionally refered to as system failures.
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conscious. In these cases, introducing some kimbmipetition element, such as yard-stick
competition, may be a better policy than providaaiglitional budgets to invest in ICT and
broadband.

Concluding, although telecommunication techniquay oontribute to the performance of
(semi) public authorities, the introduction of tegschniques appears to be hindered by
inefficient coordination between demand and supglyvell as the lack of competitive
incentives. Improving these factors will raise rnetration of broadband in government
organisations.
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Appendix A Prices of the Internet market
Question

To analyse the prices of the Internet we posedhewing question: Does the consumer market
of Internet operate sufficiently in Amsterdam to@ag order to give an answer, we split this
guestion in the following questions:

What are the impacts of the determinants on therriet subscriptions prices in Amsterdam,
May 13th, 20057

Which part of the differences in monthly subscoptrates can be determined by quality related
determinants? Which part can be explained by déteamts of possible market imperfection

and which part cannot be explained at all by thelable variables?

We assume that the consumer market for Internettgrewell in Amsterdam in May 2005, if
the determinants of quality significantly explairetsubscription rates, the determinants of
possible market distortions do not have a signifigapact, and the unexplained part is small.

Method

Regression analysis

The regression analysis aims to explain the morsthhscription prices of Internet (in euros)
that are available at Amsterdam, May 13th, 2008hkydeterminants listed in table A.1. The
table shows which determinants we classify as tirtkequality or possible market distortions.
For each determinant, the table shows the unite#fsurement and their potential impact if the
hypothesis is true that the market operates well.

Hypotheses signs coefficients

If the downstream and upstream speeds are faséecpnsumer wants to pay for it and the
subscription rate is higher. We also assume tlgaptite rises less per extra bit per second.
Therefore, we analyse the impact of linear and rptadspeeds on the price.

If there is a maximal download limit during a mopitie consumer will pay less for this
monthly subscription rate compared a rate withimit$. Consequently, the higher the
download limit, the more a customer wants to pay.

If the consumer must pay for the (over-off) coni@cttosts, he will pay less for his monthly
subscription rate than a consumer who gets hisexiium for free.

If the provider charges a modem, the monthly supton rate will be lower compared with a
provider who does not charge a modem.
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» If the (connection) costs in the first year arehleig the monthly subscription rate will be lower
to compensate for these high connection costs.

» We hypothesise that there is perfect competitidrenTthe price is given to each provider and
network owner. Then their names (=dummies) havsigmwificant impact on the price. If a
dummy does have a positive significant impactighals that the provider or network owner
has to some extent market power.

Residuals

We interpret the total absolute size of the red&laa indicators of the degree of market
transparency and adjustment costs. The reasoatithére are no residuals if the consumers are
fully informed and there are no switching costs.

Table A.1 Determinants Internet subscription rate s
Hypothesis: market operates well Unit of measurement Hypothesis impact on subscription rate

Quality related

Downstream Speed Bits per second
Upstream Speed Bits per second
Download limit No, fair use, limit +
Once-only connection costs Euros -
Modem Euros -

Possible market imperfections

Is the provider the network owner? Yes=1,No=0 0

Name provider Name specific dummies 0

Network owner Owner specific dummies 0
Data

» The figures were downloaded from http://www.2suftf.May 13th, 2005. The postal code is
1011 ER, house number 1. This postal code belangs tiddress in Amsterdam.
» There are 86 subscription rates, which are expdalne30 determinants, of which 16 providers

(=dummies), and 6 networkowners (=dummies).

Results

We carried out the regressions in the followingéhsteps.

Step 1: Price given for providers and owners networ ks

Table A.2, column variant 1, lists the regressiesuits if all variables are included. It appears
that the hypotheses of the impact of the downstrgaeed, download limit, the purchase of a
modem are not rejected, as the signs are accowlithg hypotheses and statistically
significant. The negative sign of the squared ddsasn speed indicates that the rise of the
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subscription rate decreases with the size of thendtsream speed. The upstream speed has no
significant impact on the subscription rate, altjiothe signs are as expected. It indicates that
the customers attach little value to the uploagdp&he once-only connection costs also have
the expected sign, but is not significant. Thegigcnot affected by the fact that the provider is
the network owner. From this point of view, the k&ris not disturbed by the ownership of the
network by the Internet service provider. Theditather well, as 80% of the variation is
explained by these determinants. This result consfithe hypothesis that the market is rather

transparent.

Table A.2, column variant 2, presents the restittsel non-significant variables of variant 1 are
omitted. It turns out that the signs of the sigmifit variables are hardly affect®8This also
holds for the fit. The explanation of the variatioithe subscription rates is lower by only 1%
to 79%.

Table A.2 Estimated coefficients explanation subscr iption rates

Variant 1 Variant 2
Quality related
Downstream speed linear 6.90 (6.00) 7.90 (11.47)
Downstream speed squared -0.20(3.41) -0.24 (5.28)
Upstream speed linear 5.25 (0.27)
Upstream speed squared 1.10 (0.07) -
Download limit 0.63 (2.17) 0.65 (2.47)
Once-only connection costs - 0.06 (0.64) -0.07 (0.79)
Modem -0.15 (1.84) -0.16 (2.06)
Possible market imperfections
Providers owns network (yes=1, no=0) 0.60 (0.27)
R"2 0.80 0.79

Between brackets t-ratios
@ stated: Fair = 3000 Mb, no limit =10,000 Mb (all limits divided by 1000.

Step 2: Market power? Successive dummies

In order to find out if providers or network owndrave more or less market power than on
average, we carry out regressions with dummiesdch provider and network owner. In
principle, we could make one regression, whichudek all dummies together. However, we do
not do that, because it would imply that only 8&¢s are explained with 30 determinants.
Therefore we take another approach. We carry oegjieession for each provider and network
owner (dummy) separately combined with all deteemis of variant 2 in table A.2. The results
are copied in table A.3, column step 1.

We add successively 22 (=16 providers + 6 netwarkeys) dummies to the standard equation

and run 22 regressions. Column step 2 presentesiiéts. We do not mention the estimated

108 Hence, the omitted variables are not correlated with the remaining variables.
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coefficients of the quality determinants of tabl& Astep 1, because these are different for each
equation. Here, we only focus on the impact ofdhmmies. The fit differs between the
regressions. We present the lowest and the higtiestthe 22 regressions.

It turns out that the subscription rates of XS4Adnd Freeler are significantly higher (if
corrected for the quality-determinants), and thatrate of Speedling is significantly lower.
Moreover, the price is higher if the network of Kif\used, and lower if the information is
transferred along the networks of Wanadoo and TisStaere are many interpretations. It is
unclear if the impacts of these dummies are relatennitted quality aspects (such as
reputation, better service in call-centres etctfpaabuse of market power. The estimation
results do not reveal the real cause.

Step 3: significant determinants only

In order to find the best explanation we combireefthdings of steps 1 and 2. We explain the
monthly subscription rates by the significant deti@ants of step 2. The result is shown in
column step 3. It turns out that the download liamitl Freeler do not have a significant impact
anymore. More importantly, almost all variation ¥80in the subscription rates can be
explained by these variables.
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Table A.3 Explanation subscription rates

Only quality related
Step 1

Quiality related

Downstream speed linear 7.90 (11.47)
Downstream speed squared -0.24 (5.28)
Download limit 0.65 (2.47)
Once-only connection costs -0.07 (0.79)
Purchase modem -0.16 (2.06)

Possible market imperfections
Name provider
Wanadoo
XS4ALL
Tiscali
12Move
Fibreworld

Het Net
Planet

Chello
Speedling
Compuserve
Quicknet

KPN

Freeler
Concepts ICT
Leaseweb
Versatel

Network owner
Wanadoo

KPN

Tiscali

BBNed

UPC

Versatel

Fit: R? 0.79

Between brackets: t-ratios

Without restrictions
Step 2

Not shown
Not shown
Not shown
Not shown
Not shown

- 3.86 (0.96)
12.03 (2.60)
-0.39(0.10)
0.56 (0.08)
1.92 (0.44)
-1.59 (0.33)
6.14 (1.35)
3.10 (0.96)
- 9.43 (2.94)
- 0.64 (0.19)
- 251 (0.57)
3.05 (0.63)
12.13 (2.40)
1.58 (0.23)
- 5.69 (1.39)
- 4.82 (0.80)

- 23.80 (3.86)
10.30 (5.23)
- 8.05 (3.41)
- 2.33(1.03)
3.10 (0.95)
-4.82 (0.87)

Minimum 0.70
Maximum 0.84

Only significant
Step 3

8.36 (16.01)
-0.27 (7.69)
- 0.01 (0.05)
-0.17 (2.44)
-0.16 (2.82)

6.98 (1.89)

-7.95(3.12)

2.10 (0.50)

-22.17 (4.42)
4.81 (2.37)
- 5.93 (2.90)

0.90
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Appendix B Prices and speed in 2004 and 2005

The price of Internet subscriptions has fallen glydbetween 2004 and 2005. Table B.1 shows
the prices (monthly subscription rate) and thednasission speed per second. It turns out that
the (unweighted) average price per kbps declinéld 58% between 2004 and 2005. The prices
per kbps of almost all providers fell. This declimas due to much more bits per second, while
the subscription rate remained the same.

Table B.1 Prices of subscription, 2004-2005

Prices Speed

2004 2005 2004 2005

Euro Kbps
Athome budget 17,95 17,95 64 256
Het Net Instap Surfen 19,95 19,95 384 800
Wanadoo Cable Broadband Easy 19,95 19,95 256 850
Zon/Versatel Breedband Family 29,00 29,95 768 1024
Multikabel Family 29,00 29,00 768 768
Athome basis 29,95 29,95 312 768
Chello light 32,95 32,95 1024 2048
Planet Internet ADSL Standard 34,90 34,90 1024 1600
Tiscali Family 39,95 39,95 2048 4096
Freeler Comfort 49,95 49,95 2048 3200
XS4ALL Basic 59,95 59,95 2048 3200
Concepts ICT ADSL Wide Open 64,95 64,95 2048 8192
Demon DSL Express 2048 - 8192 65,00 65,00 2048 8192
XS4ALL Fast 79,95 79,95 4096 8000
Chello Plus 79,95 79,95 4608 8000

Source http://www.webwinkel.nl/ (May 2005).
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Appendix C Economic benefits versus external effect S

Broadband and productivity gains

Broadband is a source for productivity growth tigloimprovements in production processes,
reductions in transaction costs and innovationsh s1$ service applications. In general, it can
affect the economy, and, more specifically, labmaductivity through three channels (see, e.g.
Van der Wiel, 2001):

Production of broadband equipment;
Use of broadband as an input in the productiongseof firms;
Spillover effects of broadband.

First, the domestic production of broadband netveorét software applications can contribute
directly to labour productivity growth. Technologlgrogress is going very fast in this field
resulting in one-liners as better, quicker and pkeeaThe production of these types of products
can, therefore, generate productivity growth ingheducing sector itself, leading to falling
prices of broadband equipment. As a result, theashehfior these products increases, pushing
up labour productivity to rapid growth rates at thacro level.

Second, a country or firm can also profit indirgdtbm broadband networks and equipment
in the production process by capital deepeningvériby price substitution, firms themselves
can raise their productivity by the adoption and asbroadband through investments in
broadband. More and better broadband per workdribates to higher productivity if the
(marginal) productivity of this type of investmeastiarger than the average productivity of the
firms. Both effects, however, fade away over timd the effect of broadband investments on
labour productivity growth will disappear. Whatédt is a level effect on productivity in the
long term.

But there is a third channel, that is that broadb@&leo may have the potential to generate
higher enduring labour productivity growth due kbegnalities and spill over effects. As
discussed in section 3.4, broadband may providéiymsetwork effects among firms. An
investment in communication equipment, such as &-may have a positive impact not only
for the investor, but also for all other users. Sghaetwork externalities are larger as the level of
standardisation rises. Broadband may also congritautreation of new goods among both
producers and customers due to spillover effecksmofvledge. The latter is related to the
endogenous growth theory, that technology progeelsased on accumulated knowledge and
not manna from heaven, as the exogenous growtytlassumes.

Empirical findings for channel 1 and channel 2, raast of the time to a large extent robust.
For instance The Allen Consulting Group (2003) @i&BR (2003) came up with impressive
results. However, empirical evidence for spilloeéfiects are absent (see also Dialogic, 2005).
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Economic benefits versus externalities
Even though these aforementioned studies providg tonsistent evidence for a positive
relationship between broadband and economic pedoce the underlying studies do not refer
and answer the question whether these are éstirnalitiesand why the market would fail to
produce these benefits. Economic benefits and radiges are not the same. As a matter of
fact, this report is only interested in externatias these are related to market failures.
Chapter 3 revealed that there are arguments thatt@iparties can often internalise the
benefits of these production effects. In that chsen a welfare economic point of view no
problem exists. In practice, most economic benéfiterms of productivity gains may be
internalised by changes in pric88This is not the case if knowledge spillovers arstake,
implicating that the social returns exceeds privatarns. For instance, particular information
gathered by firms with access to the Internet nagjten to all (non-excludable) and
downloading may not deplete the information (nosadrious). Firms that generate this
information cannot appropriate all rents, becaukerdirms can benefit from this information
in terms of (free) knowledge and new products. leditens are reluctant to invest in Research
& Development (R&D) themselves as long as they oafully internalise the benefits.

199 Even though in some cases such as health care, the link between the party that benefits from broadband and the party
that pays for it can be very weak or complex (see chapter 6).
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