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Loca number portability (LNP) is a key factor in the promotion of loca
cal competition in telecommunications. By dlowing a consumer to retain their
number when moving between loca telephone providers, LNP reduces
customers switching costs and makes it easier for new providers to compete
for customers. But regulators face a number of important choices when
implementing LNP — what technology should be chosen, what are the codts of
implementing LNP and who should pay? This paper considers how the
regulator can implement LNP when there is asymmetric information about the
optimal timing, choice and cost of technology and about the value of LNP to
individual customers. We show that requiring each carrier to bear their own
costs and creating transferable ownership of telephone numbers may alow the
regulator to overcome the problems created by asymmetric information.
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1. I ntroduction

The provison of locd number portability (LNP) is consdered to be a criticd
gep in introducing locd tdephone cal competition. With LNP a customer can retain
their telephone number when moving between local teephone companies. Without
LNP, a cusomer must forsake their existing number and receive a new number when
changing locd tdephone providers!

The ingbility to port a locd number when changing companies may limit the
scope of locd tedlephone competition and dow its progress For many business
cusomers, the locd teephone number is an asst of their business. This is particularly
true for businesses with ‘wdl recognised numbers. Such businesses may be reuctant
to change locd telephone companies and forgo ther number even if the dternative
provider offers better service and/or cheger rates. Other business customers may aso
be rductant to give up ther number if it involves incurring expense such as changing
daionary or product packaging. Changing tdephone numbers increeses the risk of
‘missng cdls as potentid dients ring te old number. Domestic consumers may aso
prefer to keep ther exising number rather than learn a new number and risk missng
cdls A 1994 Gdlup poll commissoned by MCI Teecommunications suggested thet
80 per cent of resdentid cusomers and 90 percent of busness customers would be

unlikely to change their locd tdephone company if they could not retan ther number

(Weiss, 1998).

There are different types of number portability. Service provider portability permits a customer to
retain ther exiging telephone number when changing their local telephone company. Portability
may apply to only fixed line local companies or dso apply to wirdess (mobile) telephone
companies. Geographic number portability alows a customer to retain their number when moving
outdde ther current loca exchange area LNP for fixed line cariers is conddered the fird dage
for loca telephone competition and will be the focus of our discussion below.



A number of countries have introduced LNP or ae rapidy moving to dlow
LNP. Portability of phone numbers when moving between the two main telephone
companies in Britain, BT and Mercury, was introduced in 1996 after a lengthy debate
over the dlocation of cods. Regulations requiring dl cariers in Britan to provide
LNP came into force on January 19, 2000 (Oftd, 2000). The Hong Kong
Tdecommunications Authority directed network operators to  provide number
portability and edablished spedific ‘interface requirements in 1996 (Hong Kong
Tdecommunications Authority, 1996). In the United States, the Teecommunications
Act of 1996 mandated the introduction of LNP. The Federd Communications
Commisson (FCC) decided to phase in LNP, beginning in the mgor metropolitan
aess in 1998 (FCC, 1996). Canada has dso been phasing in LNP for mgor cities
(Canadian  Radiotdevison and Tdecommunications Commisson, 1998). In
Audrdia, the tdecommunications regulaior (the Audrdian Competition and
Consumer Commission (ACCC)), mandated that LNP requirements, dready imposed
on the two laget locd cdl provides be extended to other licensed
telecommunications cariers (ACCC, 1998). The European Commission in 1998 ruled
that LNP should be avalable in member sates by January 1, 2000. A number of
European countries, such as Finland, France, Germany, the Netherlands and Sweden
had LNP in place in 1999, dthough these countries adopted different technica
gpproaches for portability (European Economics and Arcome, 1999).

The god of this pgper is to evduae the regulaory options surrounding the
introduction of LNP? Our results caution agang regulaory solutions that involve

cods being dlocated to ether customers or to the carier to whom a customer

2 The discussion of this paper summarizes he more formd andyss of Gans and King (2000). See

aso Aoki and Smdl (1999) for an analysis of the socid desirability of mandated LNP.



switches. Such regulaory policies have the potentid to undermine the pro-
competitive consequences of LNP. In contrast, we demondtrate thet by dlocaing the
ownership of phone numbers to current cusomers, Coasan barganing may ensure
that porting only occurs when it is efficient and that carriers bearing LNP cogts will

have maxima incentives to choose gppropriate technologies.

2. Issuesin Implementing LNP

Tedecommunications regulators face a number of difficult choices when trying
to implement LNP; in particular, when should it be implemented and what technology
should be chosen? There are two man ways to introduce LNP3 The smplest
goproach, particularly in the short term, is to use a call-forwarding solution. A person
cdling a ported number will have their cal forwarded from the loca exchange of the
origind carie’'s network to a point of interconnection with the recipient’'s new
network. Cdl forwarding will usudly occur & what used to be the recipient’s locd
exchange before they changed companies. Because this LNP solution is smply a
modification of current cdl forwarding procedures it may lead to a Sgnificant deay
in call completion times and some sarvices cannot be supported by a number that is
ported in this way. With cal forwarding, once a cdl is connected it remains connected
through the forwarded route. This makes each cal connection quite costly as cdls
may have to be forwarded back and forth through points of interconnection between a

customer’ s old and new carrier.*

% SeeRenke (1998) for amore detailed discussion of these options.

One vaiant of cdl-forwarding, cdl drop-back, dlows the cdl path to be established more directly
following aninitid cal set-up phase.



Alternatively, LNP may be introduced usng an ‘intelligent network’ (IN)
solution. An IN solution requires gregter investment in networks by loca teephone
companies. When someone cdls the ported number, the number is interrogated
agang a database in the originating carrier’s network then forwarded to a point of
interconnection with the rdevant terminating carrier. There are different types of IN
portebility depending, for example, on where the number is interogaed in the
originating nework and the protocol for identifying and routing ported calls®
Ultimately, however, the cdl costs ae reduced compared with cdl forwarding
because cal connections are made aong rdatively more efficient routes.

These technological options create a problem for the regulator. The regulator
is unlikdy to know the optimad LNP solution, paticularly in the short to medium
term. In dmogt dl jurisdictions there is currently a single carrier that dominates loca
telephony. Often this carier is a former monopoly. In the short term, as locd cdl
compstition develops, it may be more efficient to use a cdl forwarding procedure.
However, as competition matures and more customers port their numbers, moving to
an IN solution is probably desrable. But how does the regulaor know when this
technologica change should occur?

In the US, the FCC avoided this problem by setting out criteria that LNP had
to saisfy (FCC, 1997).6 Thee criteria required an IN solution. Even with IN
technology, however, there are dternaive gpproaches, and it may be difficult for the
regulator to guarantee that the optima approach is chosen. The regulaor cannot
samply leave the choice of timing and technology to the dominant incumbent locd

telephone company. The incumbent carier will have an incentive to dow the

®  Theus for example, isintroducing Location Routing Number (LRN) for ported numbers.

& The North American Numbering Council and ‘theindustry’ then chosean LRN solution.



introduction of number portability. Because the lack of portability crestes a switching
cogt for its customers, the incumbent carrier will have an incentive to dday LNP in
order to reduce the effectiveness of locd tdephone competition.” If forced to
introduce LNP, the incumbent carrier will have an incentive to choose a technology
that limits competition. For example, it may choose a cdl-forwarding solution and
dday the introduction of IN technology if this leads to deerioraion in cdl qudity for
cusomers who have ported ther numbers. If forced to introduce IN technology, the
incumbent carrier will have incentives to choose to configure the IN solution to
provide the least benefit to its competitors®

Even if the regulaor can overcome the issues of technologica choice, there
remains the critical issue of who pays for LNP. The different technologica choices
have very different costs and the costs of introducing LNP can be substantid. The
cogt of replacing or upgrading switches for an IN solution can be more than $70,000
per switch. In the US “[ijmplementing LNP will cost the RBOCs an estimated $3
billion over 5 yeas or approximately $400 million to $500 million each” (Weiss
1998)

In Britain, the tdecommunications regulator, OFTEL, origindly ruled that
eech carier should pay ther own costs of upgrading ther network for number
portability. This would have placed mogt of the costs on BT as the incumbent locd
carier. When this decison was referred to the Monopolies and Mergers Commission,

however, the OFTEL decison was overturned and it was decided that BT could share

An interesting example of the potentia for conflict between an incumbent carrier and a potentia
loca teephone entrant is given by the interchange between Bdl Atlantic and AT&T about the
progress of LNP in New York. See Bl Atlantic News Release, Bdl Atlantic makes history by
providing local number portability to competitors in New York, January 19, 1998, and AT&T
News Release, AT& T regponse to Bdll Atlantic local number portability, January 19, 1998.



the costs with other carriers® In the US, the FCC decided that &l carriers should share
the common costs of edablishing regiond databases for number portability. The
sharing rule is based on the revenues earned by a carier. However, each carier will
be responsble for their own direct costs of LNP, such as upgrading ther own network
(FCC, 1998).1°

In Audrdia, the ACCC expressed its view that each carier should bear the
costsincurred in their own network in providing LNP (ACCC, 1999).™

Allocating the costs of LNP involves both equity and efficiency
congderations. To the extent that the main beneficiaries of LNP are new entrants to
locd tdephony, it might seem unfar to require that the dominant incumbent carrier
bear dl the cost of upgrading ther network to meke LNP avalable In essence, the
incumbent carrier is forced to provide and pay for a service tha will increase
competition and lower its own profits. At the same time, requiring new cariers to
bear a subgantid proportion of the costs of LNP may create a dgnificant barier to
entry. This will mute competition and harm consumers.

If the costs of LNP are to be shared, then the cost dlocation rule may effect
compstition. For example, a smple once off or annud payment by a new locd
telephone company may limit entry. But a charge thet is caculated per customer or on

the basis of loca-cdl revenue may dampen the competitive fervour of a new entrant.

8  For example the choice of location of common regional datebases under an LRN approach for
ported numbers may effect firm costs. See for example the complaint by Cincinnai Bél
Telephone a paragraph 19 of FCC (1997).

®  SeeBT NewsRelease, BT welcomes MMC report on number portaklity, December 14, 1995.

1 |n Audtralia, the Austraian Competition and Consumer Commission (ACCC, 1999) has indicated
that it will favour each carier bearing their own LNP costs, including common cogts. In the US,
the FCC has dlowed locd telephone companies to recover some of their LNP costs from all
customers over five years. But the setting of these charges has led to condderable controversy. See
FCC, 1999.

" This induded the costs of upgrading their network, any additiona call conveyance costs and the
costs of customer transfer.



When the new competitor gains a cusomer they are pendised by a higher payment to
the incumbent carrier.

The dlocation rules may dso send important cost dSgnds to new
telecommunications companies and, potentidly, to consumers. LNP cods may be
divided into two broad categories Firs, there ae cusomerunrdated cods. This
includes the onceoff cogt of upgrading the network to provide LNP. LNP might also
impose ongoing network maintenance cods regardless of the number of customers
using LNP. Second, there will be customer-reated costs. When a customer decides to
switch locd telephone providers and to port ther number, there is a cost of
edablishing portability for that gpecfic number. This can involve updaing the
information database andysed by switches in the network. There may dso be on
going codts asociaed with porting a number. For example, with a cal forwarding
solution, ported numbers can increase the likelihood of congestion in the network.

To the extent that these costs of LNP are not passed on to ether the new
catrier or to customers, then these parties will not have the correct incentives. This is
clear for the customer-rdated cods. If nether the new carier nor the customer pay
any of the cog of LNP then a cusomer will wish to retan their number when
switching carriers no matter how lowly they vaue porting. Customers who vaue the
savice a less than its cost may use LNP.

When combined, the issues of technological choice and cost dlocation provide
the potentid for anticompetitive gameplaying by incumbent cariers. For example
suppose the regulator is concerned about the customer specific costs of LNP ad
decides that these should be passed on to the carier who gains a cusomer with a
ported number. If this carrier passes these cogts onto the customer, this will reduce the

posshility of excessve porting of numbers. However, to the degree tha the



incumbent carrier can choose different LNP technologies with different customer
specific codts, the incumbent carrier will find it profitable to choose a technology with
high per cusomer charges, even if this is not the most efficient choice. If these high
charges are borne by new entrants then they will act as a barier to entry and a
disncentive to competition. If the new entrants pass these cogts onto the customers
who port their number then some customers will be dissuaded from changing cariers
even though they would have been willing to pay a lower LNP charge under an
efficent technologicd choice. The inefficient choice of LNP technology will tend to
mute competition.

In summary, the regulator faces two key issues with LNP. (1) what is the
optima technologicd choice over time and (2) who should pay for LNP? The
regulaor will be condrained in its ability to effectivdy answer these questions by
asymmetric information. Frd, the incumbent carier is likdy to have dgnificantly
better knowledge about the appropriate choice and timing of LNP decisons, but has
littte incentive to reved this information. Secondly, the regulator does not know the
vadue of LNP to individud cusomers. These two information problems will tend to
interact. If the regulaor tries to expose customers to the costs of their LNP decision
then this will give the incumbent carrier an incentive to digtort the choice of LNP

technology.

3.  TheProblem of Who Should Pay

By requiring teecommunication companies to bear ther own cods of
upgrading their networks for LNP, the regulator can effectivdly solve the problem of
inefficient technology choice. In other words, the regulator smply requires that LNP

be made avalable and dlows nework owners to determine ther own choice of
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technology and adoption timing, subject to compdtibility between owners choices. In
mog crcumdtances, where there is a dominant loca telephone provider, this
essentidly means that this provider determines the LNP technology and pays for its
adoption. Given that they are paying al cods the incumbent carier will have strong
incentives to choose the technology and adoption patern that minimises cost over
time.

The solution, that each carrier bears its own costs of LNP, is the standard
goproach of principakagent problems when the agent (in this case the incumbent
carier) is risk neutrd (Baron, 1989).2 The regulator will il be required to establish
qudity sandards for LNP and monitor the implementation to guarantee that the
incumbent carrier does not artificidly delay LNP, but these are standard issues for
local telephone comptition, 3

This solution, however, does not solve the problem of cusomer choice. To the
extent that neither a new carrier nor the relevant customer face the costs that number
portebility impose on the incumbent carier, too many consumers will port ther
number. But, as noted above, if the incumbent carier is dlowed to pass on the
cusomer specific cost of LNP, then it will have an incentive to atificidly raise these
costs. It may do this by choosing an inefficient LNP technology.

To see the problem, suppose a customer receives a net gan of G if they
change locd telephone companies and can retan their current number. This gan
might represent lower cdl charges, better quaity of service, better billing or more
convenient payment procedures. The gain is net of any cods of tranderring between

local telephone companies except for the costs of number portability. If the customer

2 Given that the incumbent carriers are often large publicly listed or government owned companies,
the assumption of risk neutrality appears reasonable.



is undble to port ther number then these gains are reduced by an amount P. The
socidly efficdent LNP technology choice will depend on the expected number of
ported numbers and the extent of locd cdl competition. Given this choice, let C
represent the customer specific costs of porting a number. Finaly, suppose thet the
consumer can face a charge of T if they change carriers and choose to retain their own
number.

Figure One: Socidly Optimd Porting

G
Switch ) .
Carriers Switch Carriers
anddo and Port Number
not Port
Number
C
Do not Switch
Carriers
C P

The desred socid outcomes are depicted in Figure One. Notice that it is only
sdally desrable for a customer to switch carriers if G is rddively high; that is if
either G — P >0o0rif G- C > 0. The lefthand-sde of the first inequdlity is the socid
gain if the cusomer changes cariers and does not retain their number. The left-hand-
sde of the second inequdity is the socid gan if the customer changes cariers and
retans ther origind number. Socidly effident porting is given by the compaison of

these benefits. If P> Cand G — C > 0 then it is socidly desrable for the customer to

B For example, the regulator must dso monitor quaity of interconnection and check that one carier
does not atificialy delay interconnection to its own advantage.
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change cariers and port ther number. If P < C and G — P > 0 then to maximise
efficiency, the customer should change carriers but not retain their number. If both G
— P and G — C are negdive, then it isinefficient for the customer to change carriers.

Suppose that the incumbent carrier bears dl the costs of number portability so
tha T is st equd to zero. This leads to two potentid sources of inefficiency. Fird,
from the customer’s perspective, porting their existing number is free, so the customer
will change carriers s0 long as G > 0 (covering dl points on Figure One). This means
that some consumers will switch carriers even though it is socidly undesirable to do
0. In other words, consumers who have G >0butboth G — C<0and G- P <0 may
awitch locd telephone companies even though this is inefficient.* From an economic
perspective, there will be excessve changing of locd tdephone companies. Secondly,
customers who have G — P > 0 but P < C will choose to switch carriers and retain
their number. While ther choice of changing cariers is efficent, retaning ther
number isinefficient.

To dign the socid incentives for efficient choice of carrier and porting with
the cusomer’s private incentives, requires that T = C. The customer should face the
true codts of retaining their number when they change loca telephone companies. The
consumer will only change carriers in these circumgtances if either G — P>0o0r G - T
= G — C > 0. Further, the consumer will only retain ther number when changing
cariersif P>T=C.

However, dlowing the incumbent carrier to charge either the customer or the
new locd carier a charge of T = C for porting the number means that the incumbent

carier can control the cost of a customer switching © a competing firm. This creates

¥ n practice, G may aso change in these circumstances as the incumbent adjudts its cdl prices in

order to keep customers (Gans and King, 2000).
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two regulatory problems Fird, the incumbent carrier will have an incentive to choose
a LNP technology with a rdativey high cost per cusomer. To the degree tha
technologies with a high cos per cusomer have lower fixed costs this reduces the
incumbent’s cogts of LNP. Further, even if the high cost per customer is not offset by
lower fixed cogts, rasing C will tend to make the incumbent’s competitors appear less
desrable to customers. The incumbent will choose a technology that tends to rase the
cost per customer in order to protect its dominant market podtion. In each case, of
course, the incumbent may be choosing an inefficient technology.

Secondly, the regulaor may only have limited informetion about the vdue of
C. When ting the customer charge for LNP, the regulator will have to rely, a least
in pat, on informeation provided by the incumbent carier. To the extent thet the
incumbent carier is able to exaggerate the costs of LNP per customer, this leads to a
higher vdue of T and mutes compstition. In other words, asymmetric information
between the incumbent and the regulator about the value of C can make it difficult for
the regulator to avoid setting T above the true vaue of C.1°

To the extent that either of the above outcomes results in a vaue of T that
exceeds the socidly efficent vdue of C, inefficiency will occur. There will be too
little switching of tdecommunications cariers. Some customers, who would gain by
switching customers and retaining their tdephone numbers, will choose not to do so
because of the digtorted cost of LNP. In other words, it is socidly desrable for a
customer with G — C >0, but G — P <0, to change locd tdlephone providers But if T

> C,sotha G — T < 0, then this customer will choose not to switch companies.

5 This type of problen of asymmetric information in regulation has been extensively dedt with in

economics. See, for example, Baron (1989) and Laffont and Tirole (1993).
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Efficient locd teephone competition is reduced. Of course, this is the driving
incentive behind the incumbent’ sincentive to raise the reported vaue of C.

If T > C then there will dso be inefficiently low number portability. If a
consumer hass G — P >0and T > P > C, then the consumer will choose to change loca
cal companies. But they will not to retain their number even though it is efficient for
them to do so.

Ovedl, the regulator is in a bind. To make te incumbent carier choose the
efficient LNP technology, that firm should face the costs of LNP. To meke the
consumer face the correct incentives both for efficient switching of cariers and
efficient porting, the customer needs to face the costs of LNP that are directly
asociated with them retaining their own number. But these two outcomes gppear to

be mutualy exdlusive.

4.  Efficient LNP and the‘Ownership’ of Phone Numbers

An dterndive gpproach is to use the dear assgnment of property rights to
encourage agents to achieve efficient results. We demongtrate here that the LNP issue
is paticulaly amendble to a Coasan (1960) solution that effectively resolves the
conflict between effidient porting and efficient technology choice™ Rather than
andysng the charge, T, tha an individud customer needs to face to dign private and
socid incentives, suppose the regulator initidly vest ownership of the number with
one of the paties In particular, for (fixed line) service provider portability, suppose
that the regulator gives ownership of the number to the cusomer who is the current

subscriber on the rdevant line For nongeographic portability, this ownership would
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trandfer with the ownership of the rdevant premises — it would be pat of the ‘goods
and chatds of the property. With geogrephic portability, the customer themsdves
could retain the number even if they move premises.

Ownership would cregte limited resde rights. The customer, if they choose,
can sl the number back to the incumbent teephone company. Ownership of the
number would give the cusomer the limited right to resdl the number back to the
telephone company thet provides the relevant fixed line connection.

To see how ownership with limited sde rights provides the correct incentives
for porting, suppose tha T = 0, and the customer has stated that they will change
telecommunications providers. Further, suppose that the cusomer (or the new carier)
has requested LNP. The property right means that the incumbent carrier must supply
LNP to the cusomer a no cost to the customer. But the carrier may dso, if it o
chooses, offer to make a payment to the customer if they switch cariers and do not
port ther number. Put smply, the incumbent supplier can offer to buy the rdevant
number back from the customer.

If C represents the true cusomer cost of number portability, then the carier
will be willing to offer up to C to ‘buy back’ the number and avoid LNP. If P < C
then there will be potentid gains from trade between the customer and the incumbent
carier. They both will have incentives to reach a mutudly agreegble price for the
number between P, the vdue of LNP to the customer, and C, the cost of LNP to the
carier. If negotiations between the customer and the carrier are efficent, then the
cusomer will ‘sdl’ ther number back to the incumbent carrier if P < C. If it is

inefficient to port the number then the customer and carier will reach an agreement

6 Coase noted that changing property rights in bargaining may retain an efficient outcome, dthough

dtering the reldive gain achieved by the parties.
14



that avoids LNP. If, however, P > C, then the carier will not be willing to offer a
price that convinces the cusomer not to port ther number. And this is the efficient
outcome.

Allowing the cusomer to ‘own’ ther number and to ‘sdl it back’ to the
incumbent carrier when switching locad phone providers leads to an efficient outcome.
The rdlevant carier bears dl the cost of LNP. This gives them a drong incentive to
choose the mogt efficient LNP technology. Further, the option of ‘sdling’ the number
gives the carier the incentive to correctly reved the true customer specific cods of
LNP and dlows the cusomer to face these costs. This occurs, not because the
customer pays the carrier for LNP but rather because the customer forgoes the money
they could have received from the incumbent carrier when they insst on LNP. In his
way, cregting limited property rights over the number and vesting these rights with the

current cusomer avoids the incentive problems cresied by a regulatory solution to

LNP.

5. Qualifications and Complications

The LNP solution presented above is both smple and efficient. In this section,

we explore some of the potentid complications with this solution in more depth.

Can the customers ‘game’ owner ship of their number?

Customers may be able to use their ownership of a tedephone number to gain a
once-off payment from the incumbent carier. Suppose tha a cusomer is not
intending to switch cariers, but dams that they will switch cariers in order to be

able to sl their number back to the incumbent carrier. Rules for the issuing of new
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numbers can guarantee that this only occurs once. These rules are discussed below.
However, the customer can play this game once.

To see this suppose both G — P <0and G — C <0, making it inefficient for
the cusomer to change cariers. Further, suppose that the benefit to the cusomer of
retaining their own number and not changing carriers, P, is low. In paticular, P < C.
Then the customer could thregten to switch carriers and gain a payment of between P
and C from the incumbent carier. The customer could then smply withdraw ther
request to switch carriers and request a new number.

An initid response to this problem might be to require that a customer could
only receive payment for ther number if they actudly switch cariers. However, this
would be inefficient. To see this, denote the negotiated payment for the number by N.
If G-—P<0but G- P+ N >0, then it will pay the cusomer to inefficiently switch
cariersin order to be alowed to sdl their number.

The posshility tha a cusomer may seek to sl their numbers back to the
incumbent carrier even though they do not want to switch carriers is smply a result of
vesing ownership with the cusomers. It will creste a once-off loss for the incumbent
carier. However, to the degree tha this loss is a trandfer from the incumbent carrier

to customers, it does not represent inefficiency.

Who owns a new number ?

To avoid the problem of ongoing gaming by consumers, it is important thet
the relevant carrier own any new number issued to a customer. However, to alow for
the potentid for efficient switching & a later date, when a number is firg issued to a
cusomer, that cusomer should have the right to buy ownership of the number a a

price negotiated between the carrier and the customer. If the customer vaues higly
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the option of being able to retan ther number in the future, even if they switch
cariers, then they should be able to buy this option, in the form of ownership of the
number, from the issuing carrier.

In the absence of any anti-competitive motive by the carrier, the carrier would
be willing to sdl the number to the cusomer o long as the price exceeded the
expected future cost of porting. This sad the rdevant carier might have an anti-
competitive incentive to raise the price of the number when it is issued. To the extent
that sdling the number makes it eader for the cusomer to change cariers a a future
date, the carrier would prefer to raise the current cost of the number to deter some
cusomers from buying ther numbers. However, this problem is likdy to be smdl.
Frg, it only applies to newly issued numbers. Second, when choosng both a carier
and a number, there will be compdtition for the customer. This competition will
include the price that the cusomer has to pay for ther number. Customers who vaue
highly the option of retaining ther number in the future will seek out a carier who is
willing to provide them with the best package of prices for locd service, incduding

number ownership.

Will bargaining over the price of a phone number be efficient?

In generd, we would not expect the barganing over phone numbers to be
perfectly efficient. But this holds for dmogt every market. The incumbent carrier will
probably find it too codly to negotiate with eech cusomer who wishes to sl his or
her number. Raher, the carier is likdy to smply sa a take-it-ar-leave-it price,
epecidly for resdentid cusomers. This may lead to some inefficiency. But this is

dill likey to be more efficient than if a regulaior has to st a custamer charge T for

LNP.
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Suppose that the regulaor and the incumbent carier both had identicd
information about customer specific costs of LNP and the digtribution of vaues that a
typicd cusomer might place on retaining their number. The carier will stll st a
different take-it-ar-leave-it price for LNP than would the regulator. This reflects ther
different objectives The regulator would (presumably) want to maximise the
expected gans from number portability. But the carigr wishes to minimise the
expected cods of ether buying back the number or dlowing LNP. For example, the
carier might ‘shade the take-it-ar-leave-it price below the true cost of LNP if they
believe that many customers place a low vadue on LNP. ‘Shading the price might
lead to some inefficient porting but would save the carier by reducing the payment to
most consumers.

Unfortunately, the regulator does not have the same information as the
incumbent carier. The incumbent carier will often have dgnificantly better
informetion about the relevant values of C for different classes of customer. The
carier is in a better postion to talor the offer to each customer. Further, as we noted
above, any dtempt by the regulator to set a transfer based on the incumbent carrier’s
costs of LNP will lead to regulatory digortion and inefficient choice of LNP
technology. Some inefficiency in bargaining over the vadue of the price of a number

might be aamdl price to pay to avoid these regulatory problems.

I's the scheme equitable?

As noted above, it might be viewed as unfar or unreasonable to require the
incumbent carrier to pay for LNP. While this issue is drictly beyond the bounds of
economic andyss, we have some sympathy for this view. The regulaior might be able

to patidly offset this bias by requiring any new entrants to loca tdephony to pay a
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once-off licence fee that would include a transfer for number portability. This transfer
should not be based on the reported costs of LNP or on any customer-related variable
such as market share or revenue, to avoid manipulation by the incumbent carier. A
fee that shares the cost of LNP can have an economic cost. To the extent that the fee

crestes abarrier to entry, it can reduce entry and limit competition.

6. Conclusion

In this paper, we have proposed that regulators should view the LNP problem
not as a traditiond cogt dlocation/technologicad choice problem but as a problem in
the der assignment of propety rights By giving consumers ownership of their
phone number and a right to LNP, this encourages participants to search for and
achieve socidly efficdent outcomes. Given the various uncertainties associated with
the vdue of LNP and dternative LNP technologies, this solution frees the regulator
from making such difficult assessments as they would in a more heavy-handed
goproach. Findly, by assgning ownership to consumes the outcome is paliticaly
atractive in that consumers are the main beneficiaries of the flow of socid rents while
incentives for maximal network competition remain.

To be sure the schemes adopted in many juridictions do not rule out a
Coasan olution. For example, in Audrdia, where ‘losng cariers ae favoured as
bearing dl LNP cods but no drict technologies are mandated, there is scope for the
incumbent carrier to ‘buy back’ phone numbers from consumers or, dternatively, sde
contract with ‘winning' carriers to do this on their behaf. But where technologies are
dready being mandated and LNP costs are shared among carriers (such as in the US),

ariving at a Coasan outcome will be more difficult.
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