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This paper examines the passon of consumer connection and churn cods to
consumers. In many network indudtries it has become gpparent that when consumers
switch firms, cogs are imposed on the ‘losng’ firm. In most cases, these churn costs
are never recovered even though, in prindple they could be built into initid contract
agreements as a severance clause. The purpose of this paper is to examine whether
zero passon of churn codts is a prediction that might arise from contracting behaviour
in an environment of network competition. The concluson reaeched here is tha, in
equilibrium, there may be no pass-on; especidly if there exigt transaction costs
asociated with recovering churn charges as opposed to up-front connection fees. This
is because, under efficient pricing conditions, both networks and consumers care
about the sum of connection fees and churn charges rather than any specific one.

In a competitive market, both networks and consumers recognise that
connection cogts and churn charges soften future price competition. As a result, when
dtracting consumers initidly, competitive bidding leads networks not to recover those
costs ex ante and to utilise future profits to fund current discounts. Nonethdess, it is
demondrated that under perfect information, consumer churn decisons are socidly
efficent. When consumers possess private information regarding their vaue of churn,
however, too much churn can result. The impostion of a churn charge does nat,
however, act to change or improve thee incentives to redore inefficiency.
Consequently, churn charges do no more than soften future price competition.

| dso utilise this modd to examine another aspect of connection pricing: the
inter-temporal nature of fixed fees to consumers. While connection costs are incurred
by the firm in one time period, consumers often pay for such cods on an on-going or
line ‘rentd’ besis rather than up-front. It is demongtrated here that the on-going neture

of such charges is a naiurad implication of the fact tha the existence of connection



charges may often price competition in the future. The likdihood of a higher price in
the future causes networks to discount to consumers initidly with the knowledge that
any short-fdl in costs will be recovered laer on as their monopoly power over
consumers is increased.

The issues in this paper are related to issues that arise when customers face
switching cods if they choose to change to other firms It is wdl known that the
exigence of such switching cods softens price competition (Klemperer, 1995). Also,
when more flexible pricing sructures can be offered in contracts, firms bear dl of the
potentiad switching cogts upfront, recovering them from higher prices later on (Farrdl
and Shapiro, 1989; Chen, 1997 and Taylor, 1999). This paper dso demondrates the
rde of switching costs on the nature of price competition. However, here switching
cods are imposed on firms, raher than consumers, in the form of (sunk) connection
costs and potential churn costs. Nonetheless, these influence firms incentives to keep
or atract customers a a laler date and, consequently, the prices offered to those
customers. The potentid for churn causes them to offer more favourable terms to
cusomers, anticipating the softening of price competition later on. As in the present
paper, Farel and Shapiro (1989) demondrate that it is the sum of upfront and
severance payments (our connection and churn charges) that matter rather than their
individud components. Where this paper differs is in the initid incidence of cods as
well as extensions related to issuesin network churn.

The next section of the paper introduces the basc modd. It is demonsrated
there that actua churn cods do not enter into networking pricing because, in

equilibrium, churn is not expected to occur. If we introduce a random posshility of

! Fardl and Shepiro (1989) dso look a non-price components of consumers Switching decisions;

namdy, suppliers incentives to mantan quality. This was dso a condderation of Hirschman (1969,
Chapter 4) for a discusson of the interaction between consumer’'s dternative options and their
incentives to place pressure on suppliersthey arelocked-into.



churn (as is done in Section Ill), then churn costs do factor in if churn is expected to
occur but not otherwise. However, it is expected churn costs and not actuad churn
cods that determine prices. In Section 1V, we condder an dterndive role for churn
charges in encouraging efficient churn. To do 0, we examine a Stuaion where
consumers  vaue for rivd networks is unknown to firms In this environment, churn
may not be efficent. However, even here, dthough too much churn aises in
equilibrium, churn charges themsdves do not play a role in reducing this inefficiency.
Findly, we turn to condder the inter-tempora aspects of connection and churn fees,
demondrating that, in equilibrium, recovery of connection cogts will take place over

time rather than up-front.

1. Basic M odel

There are two time periods in the modd corresponding to two opportunities
for consumers to choose the network, i or j, they wish to connect to. If, in period t (1

or 2), a consumer is connected to network i, they have indirect utility given by v(p')

where p/ is the price per cdl charged by network i. Let q(p') be the resulting
demand function. Networks are dlowed to talor ther pricing plan to a particular
consumer.? 1t is assumed that the subjective discount rate for consumers and networks
isd.

It is assumed that the two networks have identica costs. Each has a constant
margind codt, ¢, per cdl made and for each consumer there is a onceoff connection

cos of F. Fixed costs associated with the network that are common to al consumers

2 In models with customer-switching costs, Taylor (1999) demonstrates that when al customers must
be offered the same price (i.e, there is no price discrimination between your own and competitor’s
custaners), further ineffidencies arise Here because firms themsdves incur the costs and it b readily



are not conddered but it would be draightforward to include these without dtering
the results below. In period 2, networks face additiond costs of D per customer who

switches from their network to the rival network.

Timeline

Compstition tekes place with multi-part tariffs where each network can offer a
connection charge, f', a disconnection or churn charge, d, and a usage charge, p..
Thetimeline for the game conssts of two periods.

Period 1. Each network mekes a teke-it-or-leave-it offer, (f',d ,p') ad

(fi.d;,p}) respectively, to each consumer. Consumers then accept
a most one offer.

Period 2: Each network makes a new take-t-ar-leave-it offer, (f,p’) ad

2 2 :
(f7,p;) respectively, to each consumer. Consumers then accept a
most one offer.

The key assumption built into this timdine is that networks cannot commit to ther
period 2 pricing to any consumer. This gives sdience to the churn problem as
networks must compete later on, not only for ther riva’s consumers but dso to retain
ther own consumers. Note that it is implicitly assumed that after period 2 there is no
further posshility of churn. This assumption could be relaxed in a modd with more
time periods but it would not substantively change the results below.

Before continuing it is worth noting thet, under these pricing assumptions,
networks will aways offer a usage charge equd to c. This is the pice that results in
the maxima consumer plus producer surplus in every time period and, given the

adility to offer a fixed charge (or rebate), that will be the focus of competitive bidding

identifidble, whose customer a paticular agent is it is reasonable to assume pefect price
discrimination ispossible.



and negotiation. As such, for the remainder of this paper, it will be taken as given tha

usage charges equa ¢ and the resulting consumer vaueis v v(c).

Period 2 Pricing

Working backwards we can condder the pricing equilibrium that results if a
consumer, having connected initidly to network i, has agreed to a churn cost recovery
of di. At this stage both networks bid for the consumer’s custom. For network j, this

will involve a bid of a connection fee s0 thet the network just earns zero profits in thet
period. Consequently, 2 =F .

Suppose that if a consumer is indifferent between two offers, it chooses to day
with its current firm. Network i will, therefore, offer a price that makes the consumer
indifferent between this offer and its own while leaving it with maximd profit. It is
essy t0 e tha this can be achieved by offering a fixed charge equd to F + d;. The
consumer’s second period utility is, therefore, v(c)- F - d,. Similaly, for network j,
the equilibrium period 2 offer of F + d; will leave the cansumer with utility
v(c)- F-d;.

There are two key features of this equilibrium. First, no churn actualy occurs.
This is because the initid network can dways out bid the rivd network given the
cods imposed on a customer who switches. Second, the consumer effectively bears
the churn charge in the second period, even though no churn actudly occurs. A
consume’s forgone utility is precisdy di; that they agreed to in period 1. Findly, the
exigence of new connection cods if the consumer switches networks, softens price

competition, with the consumer bearing dl of those potentia codts, F.



Period 1 Contracts

The period 2 outcomes highlight the importance of agreements sgned in
period 1. A key quedion is if both neworks bid for consumers in this period, will
consumers end up agreeing, in equilibrium, to bear dl or some of the churn codts that
might arise? As dated in the following propostion, the answer is tha this criticdly
depends on the connection fee.

Proposition 1. The unique equilibrium involves both networks offering and all
consumer s accepting a connection fee and discounted churn fee that sumto (1-d)F.

Given that usage price is equd to c, the connection and churn charges are then st a
the minimum leve that just dlows the network to bresk even. Given the usage charge,
fori, f' and di must satisfy:

(fr- F)+d(F+d)p f'+dd =(1- d)F (11
The consumer is indifferent between contracts that satisfy this condition.

What this propodtion shows is that consumers care about the sum of the
connection fee and discounted churn charge when choosing among contracts. As
such, consumers would be indifferent between a connection fee of F(1-d) and a churn
charge of F(1- d)/d. Notice that this means that a network offering a churn charge
must discount the connection fee and vice versa Also, even if only a connection fee is
offered, it will not cover the full connection cods This is because the network
dtracting a consumer in period 1 anticipates its ability to recover those cods in period
2. As a reault, it need only be compensated for bearing those cogs a single period. In
effect, competitive bidding means that consumers will be charged a rentd fee, per
period, rather than asingle up-front connection fee.

It is worthwhile to consder what factors may cause networks to favour

connection fees above churn charges. If consumers had a higher discount rete than



networks, say because they face capitd market condraints then networks will bias
bids towards churn charges rather than a connection fee. On the other hand, if
networks face potentid transaction codts in actudly recovering churn charges, this
will bias bids towards connection fees rather than churn charges. This later case is
quite possble given potentid difficulties in recovering payments from a consumer

who no longer recaives services from the network.

2. Random Churn

In the basc modd, churn was not socidly efficent and did not occur. As a
consaquence, in period 2 bidding, when each firm priced competitively, consumers
would have no incentive to change providers. In redity, however, some random
events might arise between periods that give consumers an incentive to switch. For
example, in consumers  eyes the sarvices of each firm may no longer be homogenous
and a consumer might want o switch when both firms are pricing comptitively.® As
a consequence, it may be eficient for churn to occur; even taking into account churn
coss D. This section condders the competitive equilibrium outcomes when such
random churn is possible.

Suppose that while both firms sdl an homogenous product in period 1, there is
some probability, r > 0, that a given cusomer will vaue another firm's product more
highly than their current provider. That is if the consumer currently subscribes to firm

i, then with probability r, in period 2, they might incresse ther vaue for firm j’s

®In redity, the precise sources of customer decisions to switch suppliers is not certain and appears to
differ among indudries dso dage of industry deveopment (see, for example Ca etd., 1998, for
dectricity retailers and Katz et.d., 1998 and Madden et.d., 1999 for internet serviceproviders).



product by a scdar, q > 1; ie, a qv(p]?). Their vaue for firm i’s product would

remain the same regardless.*

Period 2 Pricing

Once again, we work backwards. Suppose that a consumer has agreed to
connect to network i but pay a charge, di, if hey change networks in period 2. Both
networks will bid for that consumer. If the consumer continues to vaue each network
equaly, the result will be the same as the previous modd. This will not be the case in
the event the consumer vaues the dternative network more. In this case, consumer

will be indifferent between the two networksif:

v- f2=qv- f?-d (21
The lowest efficient price that could be offered by network j involves a connection
charge of F. The lowest efficient price that would be offered by firm i is a rebae to
the consumer of D- d, to cover any potentid short-fal in churn costs.

The fixed payment (that is potentidly negative for the case of network i)
actudly pad by the consumer will be st to give the consumer the utility it would
receive a the lowest price offered by the riva network. This means that the
consumer’s utility in period 2 will be the minimum of v+D-d; and qv- F- d;,
depending upon whether the consumer churns or not.> The consumer will only churn
if viD-d <qv- F- d, or D+F <(q - 1)v; tha is, if the increesed in vaue derived
from network j as opposed to i exceeds the actud churn and new connection codts. In
period 2, efficent pricing opportunities mean that churn will only occur if it is

socidly eficient for it to do so.

* It would not be difficult to alow the value of the consumer’s existing network to change as well. This
would not substantively alter the results below.
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It is worth noting here wha profits network i will earn in period 2. If the
consumer continues to vaue each network egudly, its profits ae smply F + di. On
the other hand, if the consumer vaues network j more but does not churn, its profits

are (1- gq)v+ F +d, . Findly, if the consumer does churn, its profitsare d. - D .

Period 1 Contracting
Anticipating the outcome in period 2, each network makes an offer of a period
1 price, connection and churn charge to each consumer. There are two cases to
congder depending upon whether churn is efficient or not. Each is dedlt with in turn.
Suppose that the consumer is not expected to churn. Then the contract offered
will be asolution to:
max,, . v+d((1-r)(v- F-d)+r (qu- F- di))
subject to (f - F+d (r (1- g)v+F+d,)3 0
Note hat as in the modd of the previous section, the churn charge represents a smple
transfer from the network to the consumer. Hence, it will be bid away given that

usage prices can be st equd to c. Fndly, as in Propogstion 1, the sum of the

connection charge, f' and discounted churn charge ddi, is set so that the network

bresks even. That is, f'+dd =(1- d)F +dr (q - )v. The former term in this formula
is the same as the rentd charge derived in Propostion 1. The latter term reflects the
possibility that increesed competition in period 2 might not engble the firm to
implement a fixed charge of F in that period. Hence, to compensate them for that
potentia lack of cost recovery, a higher overdl fee must be agreed to.

Now suppose that a consumer is expected to churn if the opportunity arises.

Then the contract offered will be asolution to:

® Fardl and Shapiro (1989) demondtrate that contract renewals will drive consumers to the minimum
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max , , v+d (- r)(v- F-d)+r (v+D- d,))
subject tof*- F+d((-r )F-rD+d)30

Once again, the usage price will equad ¢ and the connection and churn charges will
sidy: f'+dd =F(1- d(1-r))+dr D. Notice that the network discounts any
period 1 arrangement to reflect period 2 rents it will be able to earn.

What is interesting about these results is that the prices offered by the
networks are not purdy cod-reflective. Regulated utilities often argue that fixed fees
should be equa to the consumer-specific cods that they incur in connection and
disconnection. However, in a competiive market, these fees have an influence on
future competition. The random churn modd presented here demondraes this
potentid effect. In the firs case, when a consumer is not expected to churn, that
consumer is able to extract a rebate from ther current network. This represents a
potentia cost for the network that they must recover in period 1. Nonethdess, as in
Propostion 1, churn cods are not a factor in determining prices, as they are never
expected to arise. Hence, the higher churn charge there. In the second case, when a
consumer has a probability of actudly churning, the network may actudly incur churn
costs and may not potentidly recover connection costs through future high pricing,
the fixed fees charged are correspondingly higher. Note, however, in this case it is

expected churn cogts and not actua churn costs that are the basis for the charges.

3. Private I nformation

The examples in the previous two sections demondrated the nature of

connection and churn charges under ided negotiating circumstances. Specificdly,

utility they could realise by switching to another seller.
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bidding & each dage took place under conditions of full informeation and an absence
of transaction cods. In redity, neworks may be unable to determine a consumer's
precise vaue for switching to an dterndive network. In this case, consumers may
have such knowledge and can thereby be expected to overdate the vaue of the
dternative network when negotiating with any given one. It may be argued, therefore,
that a churn charge may impose a discipline on consumers to only chun when it is
efficient to do 0. As a resault, placing weight on such charges rather than connection
fees may actudly lower transaction costs associated with private information. Here it
is demondrated that while private information potentially leads to inefficient churn, a

set churn charge does not serve any role in improving consumer incentives®

Period 2 Pricing
To condder the effect of private information, the random churn modd of the
previous section is amended to include an assumption that, while the consumer knows
the vdue of q — the rdaive vaue of the dternative network in period 2 — each
network does not know this Nonetheess they do have knowledge of the probability
digribution of g, r(qg), and these priors ae common knowledbe. It is assumed that
r (q) is digributed uniformly over the intervd [1,2]. These assumptions meen thdt, in
period 2, aconsumer’s decision will based on the same criterion as before (2.1).
v(e)- f*=qv(c)- f?-d (31)
Here q =1+(f?- f?+d,)/v is the margind value such that a consumer with q >q

will choose to switch while thosewith g £q will choose to remain with network .

® In a related result in a modd with customer-switching costs, Chen (1997) finds that when firms are
condrained to charge the same price this may smply reduce firm profits without any corresponding
increasein consumer welfare.
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Each network will choose a bid, f* ad sz, repectively, tha maximises
their expected profitsin period 2. For i and |, these profits are, respectively:

p,(£2)=£?(1+%) +(d. - D)(2- %) (32)

p,(fH)=(f7-F)(2-%) (33)
In a Nash equilibrium, each network will choose its price taking the price of the other
network as given. The following propostion characterises the resulting equilibrium
prices and churn leve.

Proposition 2.Suppose that network i is chosen by the consumer in period 1 and that
consumer agrees to a churn charge of d. In period 2, the equilibrium prices are

f2=1(9v+F-2D)+d, and f?=1(v+ 2F- D). The marginal consumer type is,
therefore, g =1+ (D + F)/3v.

The proof is graightforward with the Nash equilibrium being found by differentiating
(32) ad (33 with respect to f2 and f?, respectively and solving the two equations
smultaneoudy.

There are severd key features of this equilibrium. Firgt, a consumer’s current
network offers a price that is inflated by precisgly di while the dternaive price does
not reflect this at al. Consequently, the previoudy agreed churn charge does not dter
the consumer’s choice based on (31). Given the equilibrium pricing, churn charges
do not dter the consumer's churn incentives Second, recal that churn will be
efficient if the margina consumer is of type q =1+ (D + F)/ v. This is higher then the
type in Propogtion 2. This means that ‘too many’ consumers elect to switch networks
from an efficiency perspective. Intuitively, a consumer’s current network is reuctant

to offer a rebate to kegp a consumer whose vaue for the dternaive network may not

actually be high.
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Period 1 Contracts
Once again, period 1 contracts will be offered so that each network just bresks

even. Given the period 2 prices derived in Propostion 2, this bresk-even condraint is.

2 2 s
f1- F+d & +F°+2D(F - 18v)+18Fv+27v(2d +3v)9 (34)

& 18v @

Thisimpliesthat:

D? +2D(F - 18/) +(F +9v)?

fr+3dd =
54v

(39

As in the previous section, there is a fixed relationship between connection fees and
churn charges. This is not surprisng given that the churn fee itsdf performs no useful
efficiency function.

Note, however, that here these charges are drictly grester as a result of the
inefficiency associated with private information in period 2. Utilisng the results from
section 2, without private informetion, the connection fee and churn charge would
sidy:

F(v+2dD)+dF?+dD(D +V)

fl+dd, =
\'%

(36)

That loss in efficency is passed on to consumers in period 1 as neworks expect

greater churn in period 2.

V. Inter-temporal Recovery of Connection Costs

The models of the previous sections assumed that there were only two periods.
We now turn to condder the inter-tempord nature of any fixed fees paid (connection
or chumn) in a many period modd. For smplicity, we will ignore the costs associated

with churn and dso the impostion of churn charges. The results here will eesly
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extend to that case. There are, however, cods associated with connecting a customer
that are once off and sunk; while the customer remans with the firm. So, if a
cusomer were to leave a firm, those costs would have to be incurred again upon re-
connection. We consider here how networks recover such costs.’

In principle, the recovery of fixed connection costs need not teke place up-
front. An dternative would be for the charge to be levied in certan intervas (say,
monthly, quarterly or yearly). Moreover, this is precisdly what is seen in many utility
industries. One reason for this is that customers have higher capitd codts than those
firms and hence, by spreading the charge over time this represents an efficient
dlocation of such resources. However, renta rather than up-front charges occur
between utilities and larger firms who presumably do not face the same cepitd
condraints as say, reddentid customers. Moreover, a rentd agreement can leave a
firm vulnerable to non-recovery if it were to lose a customer. This suggests that the
badc liquidity-congtraints explanation for renta chargesis not persuasive.

Here we suggest an dternative explanation based on on-going competitive
pressure. The idea is that if a customer were to pay an up-front charge they would be
vulnerable to laer hold-up by the firm. This is because, a a later date, other firms
would have to incur connection charges to dtract the customer. This softens future
price competition and makes the consumer vulnerable to higher future payments. As a
consequence, the consumer, prior to connection negotiates a lower up-front payment.
If there is initid competition for the consumer, the up-front charge is bid down to a
rentd leve. In equilibrium, even without a binding long-term agreement, payments to

recover connection charges take place each time period rather than up-front.

" Nilssen (1992) compares models where customer-switchingcosts arise every time a customer changes
supplier versusthe firgt time a customer chooses a given supplier. Hefinds that priceswill be higher in
the former case than the latter.
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Suppose that, in each period, each firm mekes an offer (p!,f') to each

customer. Price discrimination is possible® so in each period the contract can be
talored to specific cusomers. In paticular, you can make different offers based on
whether a cusomer was connected to you in the past or not. The customer accepts the
best offer in each period, taking into account their utility over time. Customers and
eech nework have an identicd discount rate of d. If two offers are equivdent, the
cusomer stays connected with its current provider (except in the initid period where
the firm is chosen a random).

We deived the basc twoperiod result of this modd in Section |. There
f'=@1-d)F ad f?=F; that is connection costs are not recovered up-front but
later through higher prices. It turns out that this basic two period result extends to any

number of periods. Let T bethelast period.

Proposition 1. In equilibrium, f'=(1-d)F for allt< T,and f," =F . If thereisan
infinitetime horizon, f'=(1- d)F for all t.

PROOF. Suppose that in period T, f," =F. Then in T — 1, the customer's
dternative firm will bid an amount 0 that it just bresks even over the
remaning two periods. This means it will bid (p/ ™, " ") =(c,(1- d)F) as it
expects to recover the remaining connection cods in period T. The customer’s
current firm will be able to retan the customer by matching this bid. That
firm's expected profit over T—1and T, therefore, equd F.

Given this outcome, in period T - 2, the customer’'s dternative network will
bid a bresk-even amount: f'?=(1-d(@-d)-d?*(1-d)-d’)F=(1-d)F.
Once agan this will be matched the customer's current firm whose expected
profitsfrom T - 2 to T will againequd F.

Working recursively, the multi-period equivaent of the earlier feeis

4
fl- F+Qd !
a (42)

= - F+d(1- d)F +d?(1- d)F +..+d"*(1- d)F +d"F

 The phenomenon is common to service or utility industries where price discrimination is consdered
possible
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Smpledgebrayiddsthat: f' =(1- d)F , completing the proof.
This propogtion demondraes thet in a competitive equilibrium, firms will bid down
connection charges to a ‘rentd ra€ initidly and in subsequent periods Firms will,
therefore, recover connection charges over time raher than upfront. An up-front
charge leaves the consumer vulngdde to hod-up but it is precisdy this hold-up

power that alows the firm to recover the renta rate in subsequent periods.

V. Conclusion

This pgper has conducted a competitive andyss of the delemination of
connection and churn charges in a context of network competition. The language of
telecommunications has been used because this is a common instance where firms
incur costs as a result of connecting and disconnecting customers. However, the
results of this paper could gpply to other industrieswith smilar cost characteristics.

The key result of the paper is that the individud connection and churn charges
ae indeerminate in a competitive equilibrium; dthough ther weghted sum is
determined. However, with asymmetric transaction costs or liquidity condrants it is
possble that one or the other could be become favoured. This result took place
utilisng Bertranddyle competition and it is possble tha under assumptions of
product differentiation this result could be different.

It was ds0 demondraied thet churn charges did not play a role in encouraging
efficient churn. This is because the price offered by a rivd network precisdy offsets
any incentive effects of such churn charges. In addition, the results showed tha
connection and churn charges would likely be recovered over time precisdy because

of the hod-up effect caused by the exigence of customer connection and
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disconnection cods. These results ae in many respects a fird exploraion of the
consequences of ex post price compdtition for ex atte price competition. The

development of this area will shed light on many service industries where there exist

once-off costs associated with attracting a customer.
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