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l. Introduction and Summary
This paper sets forth optimal pricing principles for the pricing of Post Office Box
services. The analysis deals with both integrated providers of mail delivery and PO Box
services as well as PO Box specialty firms. PO Boxes are one of the few generally
acknowledge “essential facilities” in the postal sector. Thus the principles developed
here form the basis for the analysis of the pricing competitor’s access to an incumbent

post’s PO Box network.
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The role of essential facilities has been a controversial feature of the process of
liberalizing postal markets. Some have argued that the absence of substantial sunk costs
means that there is no need for policies designed to deal with “monopoly bottlenecks,”
such as those used in other network sectors such as telecommunications or electricity.'
Others have argued that requiring incumbents to grant downstream assess is essential for
the development of significant competition, at least in the short to medium run. I will not
try to resolve this question here. However, all parties to the debate seem to agree that
entrants must be granted access to the incumbent’s PO Box subscribers. But there

remains considerable debate over the appropriate pricing methodology.

Incumbent posts tend to argue that the Efficient Component Pricing Rule (ECPR)
is the appropriate methodology to use for access pricing. Regulatory commissions tend
to argue that the appropriate standard should be cost-based: i.e., “bill and keep” when the
costs of receiving mail at a PO Box location are zero. The incumbent post’s position is
based on the claim that PO Boxes are an integral part of its postal network and that ECPR
based pricing of network access is not anticompetitive. The regulatory position is based
upon the argument that the likely outcome in workably competitive postal and PO Box

markets would be a cost-based access charge. There is also concern lest the incumbent

! See, for example, de Bilj et. al. (2006), Crew and Kleindorfer (2002), and Panzar (2002).
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post succeed in “making use of its dominant position” in the PO Box market to thwart

competition in markets for postal services.

It turns out that this debate ignores an important aspect of the market for PO Box
services and postal markets generally: they are 2-sided markets. As the emerging
literature on this topic has indicated, simple cost-based rules rarely suffice to characterize
either desirable or equilibrium characteristics of the marketplace.” Therefore, before it is
possible to truly understand access pricing for PO Boxes, it is necessary to understand the
benchmark pricing outcomes under competition and welfare maximization. That is the

objective of my analysis.

The remainder of this paper is organized as follows. Section II presents a rather
general model of postal and PO Box services as interrelated 2-sided markets. The
analysis is based on the assumption that mail recipients are heterogeneous along two
dimensions. They differ in the utility they derive from receiving their mail in a secure
PO Box, but they also differ in their desirability to senders of mail. Optimal choice on
the part of senders and these heterogeneous recipients gives rise to demand functions for

PO Box subscriptions and the volumes of PO Box addressed and street addressed mail.

% See Rosson (2004) for an early review of this literature.
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Optimal pricing rules are similar to those derived in other 2-sided market contexts. The
optimal prices for sending mail to PO Box and street addresses is equal to the marginal
cost they impose on the postal network /ess the marginal “reception benefit” enjoyed (or
suffered) by mail recipients. Unlike many 2-sided market models, the two dimensions of
receiver heterogeneity make it possible to derive determinate monthly and per unit

charges for PO Box subscribers.

Section III shifts attention to the case of a hypothetical specialized PO Box
monopolist serving PO Box customers and selling access to competitive postal service
providers. I derive some limited “equivalence results” that demonstrate how such a
monopolist can replicate the welfare maximizing prices achieved by an integrated service
provider. It turns out that there is no guarantee that such a hypothetical welfare
maximizing PO Box monopolist would cover its costs when it sets optimal prices, even
under the maintained hypothesis of constant returns to scale. Therefore, I also analyze
the prices that would emerge in a competitive PO Box market, assuming that postal
services were also competitive. Here, I obtain a result similar to those obtained in models
of mobile telecommunications markets: competitive suppliers charge the monopoly
access price to postal providers and compete away their profits by offering low (or
negative) rates to their subscribers. Section IV proposes some potentially interesting
extensions for further analysis. These involve various regulatory scenarios and

liberalization. Section V offers some tentative conclusions.
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Il. A Model of Integrated Markets for Postal and PO
Box Services

A. The PO Box Subscription Decision of Heterogeneous
Mail Recipients

Operators of PO Boxes have two sets of customers: mail receivers and mail
originators. Mail receivers typically pay a monthly rental fee for the convenience of a
private and secure facility for receiving their mail. In principle, but rarely in practice,
receivers might also be subject to a (positive or negative) payment based upon the
volume of mail that they receive. The demand of mail originators is for delivery to mail
receivers. This demand is typically effectuated through the market for postal delivery
services: i.e., through the stamp price. [ assume that the demand by senders for delivery
to mailer recipients is a function of price and a type characteristic s€[0,1]. For
simplicity, I adopt the standard assumption that sender demand is multiplicatively
separable in price and type: i.e., v(p,s) = sv(p) with v/ < 0. Mailers pay a price, ps, for
mail addressed to PO Boxes that may differ from pyg, the price paid for mail sent to
“street” addresses. For notational convenience, I will sometimes let vz and vs denote
v(pp) and v(ps), respectively. I assume that senders’ demand results from maximization
of a quasi-linear mailer utility function, so that the consumers’ surplus of mailers, sS(p),

is an appropriate measure of mailer net benefits. Under this assumption, S" = -v(p).
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Mail receivers are also indexed a type parameter, 1e[0,7], that reflects the
intensity of their preferences to receive their mail in a secure PO Box. I assume that the
characteristics (s,?) are distributed according to the strictly positive joint density function
f(s,f). The quasi-linear utility function of a mail recipient of type (s,f) that subscribes to a
PO Box is assumed to be given by U, = y + asv, +¢, where, y is the amount of a
composite commodity. The utility of that same recipient if he does not subscribe is
assumed to be given by U, = y + agsvg. Next, let m denote the monthly subscription fee
charged for a PO Box and let 7 denote any per piece reception fee that Box holders pay’
for receiving mail. Let u(s,t)=U, —y—m =t+asv, —m denote the net benefits
obtained as a PO Box subscriber of a mail recipient of type (s,f). Similarly, let

u,(s,t)=U, —y = asvg denote the net benefits obtained if that same recipient receives

his mail at his street address.*  Then, for given value of the volume characteristic s, the

3 Note that » could be negative; i.e., recipients may receive a payment for each piece of mail they receive.

* I have assumed that a recipient’s preference for secure reception (7) does not affect his net benefits from
receiving street addressed mail. However, it is probably not desirable to go further and normalize the
utility of non PO Box holders to zero. There are two reasons for this. First, PO box subscribers and non
subscribers of the same type will receive differing volumes of mail if pp # ps. Second, possession of a PO

Box may affect recipient’s utility from receiving an additional piece of mail; i.e., @ # as.
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recipient whose security type 7 (s) makes him just indifferent between renting and not

renting a PO Box is given by:
(1) t'(s) =m—sl(a—rv(p,)—av(p;)].

Recipients of type t€ [0,") prefer not to rent a PO Box, while recipients of type te(f 1]

prefer to rent one.

Changes in model parameters will influence market quantities through their
effects on the subscription margin, #. Performing standard comparative statics analysis

on equation (1) yields the following intuitive results:

*

ot
2 —=1>0
@ om

ot
3) —=sv(py) >0
or

k3

4) ai = —(@-r)sv(p,)
Pr

*

ot ,
(5 a_ =agsV'(ps) <0

Ps
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Equations (2) and (3) establish that the threshold value { is increasing in the monthly
subscription fee and the per unit reception price. In addition, they reveal that the two
partial derivatives are proportional to one another, with the factor of proportionality given
by the volume of the user’s PO Box addressed mail. Equations (4) and (5) derive the
effects on ¢ of changes in mailing rates. An increase in the price of street addressed mail
has the expected effect of make PO Box subscription more attractive. However, the
effect of a change in the price of PO Box addressed mail is ambiguous. This is due to the
fact that a large and positive reception charge may offset the increase in utility normally

associated with an increase mail volume.

B. Structure of the Demand for Mail and PO Box
Services.

The demand for PO Box subscriptions is determined as follows. For any volume
type, s, a certain fraction of mail recipients will find subscription desirable: those for

whom 7 > t*(pg,pg,m,r;s). This fraction is then summed over all volume types.
1pT
() B(ps.pysm,r) = [ [, f(s.0)drds.

Similarly, the total volume of PO Box addressed mail is obtained by summing the

volume of each subscriber:

() V(pss pasmr) =V(po) [, of (s.00dtds = v(p,)Z.
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The total volume of street addressed mail is obtained by summing the volumes mailed to

non subscribers.

(®) V5 (ps paemer) =v(p) [ [ of (s.00dds = w(p,) 2°.

Note that this formulation of the demand functions for PO Box addressed mail and street
addressed mail allows for the possibility that mailers may be called upon to pay different

prices to reach PO Box subscribers and non subscribers.

The following expressions appear repeatedly in the formulae for the partial

derivatives of the above demand system. Therefore, it is useful to define:

© G= jol f(s,6°(s))ds > 0,

10)  u= Iolsf(s,t*(s))ds >0
and
(1) o= /(.0 (s)ds>0.

Using the results in equations (2)-(6) and the definitions for G, 4, and o above ,

the partial derivatives of the demand for PO Box subscriptions are as follows:
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oB

1 N _
(14) B, za—m=-j0f(s,t (s))ds =-G <0
OB I L ot
(15) B, z—:—jof(s,t ) ds=—v(p,)u <0
r or
OB ,
(16) By=——=(a-rV(ps)u
Ops
OB 1 . ot ,
(17) B z—=—j0f(s,t Y—ds=—a V' (ps)p >0
ops ops

Equations (14) and (15) establish the expected intuitive results that the demand for PO
Box subscriptions is a decreasing function of the monthly subscription fee and the per
piece reception charge. Equation (17) reveals that the demand for PO Box subscriptions
increase with the price of street addressed mail. This effect operates through the
participation decision. An increase in ps lowers street addressed mail volumes. As long
as there is a positive reception benefit for street addressed mail, this increases the relative
attractiveness of PO Box subscription at the margin. The analogous effect in the case of
an increase in the price of PO Box addressed mail is ambiguous because of the possibility

that the reception fee may exceed the reception benefit.

The partial derivatives of the demand function for PO Box addressed mail are

given by:
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a8y ¥, =2~ (pu=8<0
om

19 v,=Lvpo<o
or

20) V= ij —V(pNZ + (@ - rW(py)o]

B

oV ,
21 V= 5 =—av(pz)V'(ps)o >0

S

Equation (20) establishes the result that the demand for PO Box addressed mail is a
decreasing function of its own price. Equations (18) and (19) reveal the expected result
that PO Box addressed mail volumes and PO Box subscriptions are complements.
However, equation (21) establishes that PO Box addressed mail and street addressed mail

are substitutes. Again, the substitution effect operates through the subscription decision.

The partial derivatives of the demand function for street addressed mail are given

by:

N

(22) Vi= a4
om

=v(ps)u>0

ovs
(23) V’= poale v(ps)v(py)o >0
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ovs ,
Q4) V= o =—~(a -V (p,V(ps)o >0
B
ovs
25) V= o =V(ps)Z, +asv(ps)o]<0
S

Equation (25) establishes that the demand for street addressed mail is a decreasing
function of its own price. The other price effects all operate through the effect of price
increases on the participation decision. Other things equal, increases in subscription or
reception prices make PO Box subscription less attractive at the margin. Again, the
possibility of a reception charge greater than the reception benefit renders the impact of

an increase in the price of PO Box addressed mail ambiguous.

In summary, all of the above partial derivatives have the expected signs with the
exception those involving pj, the price of PO Box addressed mail. These effects are of
indeterminate sign because of the possibility that the PO Box operator may charge its
subscribers a sufficiently high reception fee, , such that they no longer benefit at the
margin from receiving additional mail. However, when r = 0, we see that ot /0pp is

positive and the remaining comparative statics results take the intuitively expected signs.
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C. Sender and Receiver Benefits

Total consumer benefits consist of the sum of the (net) maximized utilities of mail
recipients and the consumers’ surplus of mail senders. The total net utility of mail

recipients includes that of both PO Box subscribers and non subscribers: i.e.,

26) R-= E [ g (5,0).f (s, )drds + jol j:u(s,t) £(s,£)drds

Mailers’ consumers’ surplus is given by

Q7) M =S(py) jo' jo‘ sf (s,t)dtds +S(p,) jol [ "sf (s, 1)d1ds

For future reference, it is useful to derive the formulae for the partial derivatives of these

surplus measures with respect to prices.

Differentiating the expression for the net economic benefits accruing to mail

recipients with respect to x, m and r yields:

aR 3 _ 1 oT _
(28) % =Rm = .[)‘[j(S,t)dtdS =-B
9 Bop-- [ 1 [ V(D) (s 0)dids =V
r 0

Differentiating receiver net benefits with respect to mailing rates yields:
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G0) =R, =(@-rW(py)| [[of (s0dids = (@ =rW(p,)Z
ap 0 Jt

B

ar

Ps

G SC=Ry=apy/(py)| [ of (s.0drds = ag(py)Z*

A bit of explanation is in order. All of the expressions have been simplified using the
characterization of ¢ derived in equation (1). The use of this substitution makes possible
the cancellation of the terms multiplying the derivatives of #. Not surprisingly, equations
(28) and (29) reveal that a simple version of Roy’s Law holds in this quasi-linear model:
i.e., the derivatives of net benefits with respect to the monthly charge and per piece
reception charge are equal, respectively, to the negative of subscription demand and PO

Box addressed volumes.

Differentiating the expression for mailer consumers’ surplus with respect to m and

ryields:

(D =M, =[S(pg) = S(pIf, o (5.1 )ds = [S(ps) = S(py)lu

(B3 ——=M, =V(PB)[S(PS)—S(pg)]ﬂszf(sat*)ds = v(pp)IS(ps) = S(ps)lo

Equations (32) and (33) reveal a potential externality. An increase in the subscription

charge or reception fee will decrease the number of PO Box subscribers. The resulting
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shift in mail volumes will increase the surplus of mailers if the price of street addressed
mail is below that of PO Box addressed mail. Let x(ps,pz) = S(ps) - S(ps) denote the
magnitude of this potential externality for mail recipients of reception type s = 1. Note
that x(p,p) = 0; i.e., there is no externality when the prices of PO Box addressed and street

addressed mail are equal.

Differentiating mailer surplus with respect to mail rates yields:

0

(34) > My =—(a—-rV(ps)x(ps,ps)o—V
P
oM /
(35) — =M =x(pg, pg)sV'(ps)o — Ve
ops

The last terms in equations (34) and (35) are, as expected, the (negative) volumes of,
respectively, PO Box addressed and street addressed mail. The first term in each
equation again reflects a potential externality resulting from the switch of mail volumes

between differently priced PO Box addresses and street addresses.

D. Profits of an Integrated Postal Operator

Next, I characterize the profits of a fully integrated, traditional monopoly provider
of delivery and PO Box services. For simplicity, assume that the sector operates under

constant costs. That is, the total cost of collecting, sorting, transporting, and delivering a
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piece of street addressed mail is assumed to be cs, whereas the total cost of collecting,
sorting, transporting, and delivering a piece of PO Box addressed mail is assumed to be
cp. Assume also that the firm incurs a constant cost b for each PO Box provided and a
cost ¢ for each piece of mail accepted by the PO Box. Thus, any difference between cp
and cg reflect differences in the network costs of collecting, sorting, transporting, and
delivering the mail to a PO Box rather than a street address. Depending on the network
configuration, it is possible (and plausible) that ¢z may be greater than, less than, or equal

to cs.

The integrated postal provider may receive revenue from both mailers and mail
recipients. As noted above, he may charge PO Box subscribers a monthly subscription
fee m and a per piece handling fee r. Street addressed mail and mail addressed to PO
Boxes are priced at psand pjp, respectively. The profits of the integrated postal provider

are then given by:

(36) ﬂ]z(m—b)B+(pB+r—cB—c)V+(pS—cS)VS

It is useful to also explicitly set out the partial derivatives of the postal monopolist’s

profits with respect to m, r, pg, and ps. These formulae are given by:

or'
om

(37) mL=——=(m-b)B,+B+(py+r—c,—cW, +(ps—cs)V}
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Il
(9 A =T BB+ (py 7y =V ()
/s
or'’
(39) 771135 ap :(m_b)BB+(pB+r_CB_C)VB+V+(pS_CS)V;
B
or'’
(40) nésﬁp =(m—b)Bs+(py+r—cy—cW+(ps—c) V5 +V°
S

Next, I set forth the pricing conditions for total surplus maximization in this
model. Total surplus is given by the sum of the surplus of the integrated postal provider

plus the surplus of mailers and mail recipients: i.e.,

41) W=r"+R+M.

Differentiating with respect to », m, pp, and ps yields the following First Order Necessary

Conditions:
w, sa—Wzyz;+Rm+Mm =0
m
W, Ea—W:ﬁf+R,+Mr =0
r
W, Ea—W:ﬂ§+RB+MB =0
P

w
W552—=7z§+RS+MS=0

Ps
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Upon substitution and simplification, these become:

(42) W'm =(m_b)Bm+(pB+r_cB_c)Vm +(pS _CS)Vr;lg—i—Mm =0

(43) W, =(m=b)B, +(py+r—cz =W, +(ps—cs)V; + M, =0

44) w, z(m—b)BB+(pB+r—cB—c)VB+(pS—cS)V; +R,+X,=0

and

45 W =(m—b)BS+(pB+r—cB—c)VS+(pS—cS)VSS+RS+XS =0

Next, I exploit the special structure of the heterogeneity of sender demand to
simplify this system. Using the definitions in equations (9)-(11), equations (42)-(45)

become:

(46)  G(m—-b)— ul(ps—cs)(ps)—(ps+r—cz—cv(py)+x]=0

@7)  pu(m—=>b)—ol(ps —cs)V(ps) —(pg +r—cz—c(py)+x]=0

(48) p(a =r)(m=b)—(a—r)ol(ps —cs)vs —(py +r—cy =y +x}-(py +a—c; —¢) =0

(49) u(ag —r)(m—b)—ayol(ps —cs)vs —(py +7r—cz =)WV +x]—(ps +ag —cg) =0
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Now, substituting equation (47) into equations (48) and (49) yields the following optimal

pricing results for mail services:

(50) Pi=cy+c-«a

(1) P =c5—ay

Equations (50) and (51) establish:

Proposition 1: The optimal mailing rates for both PO Box addressed and street addressed

mail are equal to their respective end-to-end marginal costs /ess the associated reception

benefit.

Substituting these results into equations (46) and (47) yields a simplified equation

that can be used to determine optimal PO Box charges:

(52)  pll@—rv(py) —a(ps)+x]-G(m-b)=0

(33)  oll@-rv(p,)—agv(ps)+x]—u(m—b)=0

Solving this reduced system, I obtain a “cost based” structure of PO Box charges:

(54) m =b

v(cs —ay) X

(55) r'=a-aq
vicg+c—a) vic,+c—a)
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I find a determinate solution for both prices on the receiver side of the market because of
the heterogeneity of mail recipients.” These results are summarized by the following

propositions.

Proposition 2: The optimal PO Box fixed subscription charge is set equal to the per

subscriber fixed cost of operating and maintaining it.

Proposition 3:

Since both types of mail are optimally priced below cost, it is interesting see
whether or not the integrated postal operator covers its costs at the 1% best prices. (Recall
that [ have assumed that the sector operates under constant returns to scale, so there are
not any overhead or institutional costs that must be recovered.) Rewriting equation (36)

using equations (54) and (55), one obtains:

z" =(m"=b)B+(py+r’ —cy—cW(py)Z+(ps—cs)Z°

Substituting in the optimal mail pricing conditions from equations (50) and (51) yields:

(56) 7" =x(cg—ag,c,—a+c)Z—a(Z+2Z°)

> See Armstrong and Vickers (2001) and Rochet and Stole (2002) for similar results.
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Depending on parameter values, the profit level in equation (56) may be positive,
negative, or zero. However, it is easy to see that 1* best profits must be zero when (i)
there are no net costs associated PO Box delivery (cs = c¢p + ¢) and (ii) the reception

benefits are equal (o= as). In that case, x=0and 7~ = -as(Z+Z%) <0.

While not uncommon in 2-sided market models, it is somewhat disturbing that 1%
best prices may involve losses, even under constant returns to scale. Because [ am
ultimately interested in deriving pricing rules that can be applied to competitive PO Box
and/or postal services markets, it is desirable to limit such “2™ Best” problems as much
as possible. Therefore, from now on, I will also assume that only the PO Box market is
2-sided in the usual sense. That is, I assume that there are no reception externalities for

recipients that do not purchase PO Box services: i.e., as=0.

lll.Pricing by “PO Box specialists”

In this section, I analyze the pricing policies of a PO Box monopolist. First, it is
necessary to specify a mechanism for the delivery firms to “pass through” such access
charges to mailers. That is, it is necessary to define functions ps(a) and pp(a) that relate
how the prices paid by mailers for street addressed and PO Box addressed mail are

affected by the per unit access charge, a, set by the PO Box monopolist.

PRELIMINARY AND INCOMPLETE: PLEASE DO NOT QUOTE OR CITE!
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Two approaches suggest themselves for modeling this pass through effect. The
relative realism of the two depends upon market circumstances. First, suppose that
delivery firms are able to charge mailers a different rate for PO Box addressed mail,
passing through the higher costs directly to mailers. In that case, the stamp price for
street addressed mail remains unaffected by the access charge, while the price of PO Box
addressed mail increases penny for penny: i.e., pp = ps+ a. This assumption seems
reasonable in the context of a highly competitive postal delivery market in which mailer
transactions costs are low. The second approach assumes that it is too costly for delivery
firms to charge different rates for street addressed and PO Box addressed mail. Rather,
the access charges levied by the PO Box monopolist are spread over all mail on an
averaged basis: i.e., pp = ps = p(a), with p(a)e(0,1). This assumption seems appropriate
when delivery is provided by a franchised monopolist whose prices are determined on a
“cost plus” basis. The focus of my analysis is on the impact of PO Box access pricing
policies on competition in postal services. Therefore, I shall usually assume that delivery
operators “pass through™ any access charges they may face to mailers, so that the price of

street addressed mail is unaffected. That is, ps=ps+ a, ps{a) =0, and pg(a) = 1.

Making use of the dependency of mailing rates on the PO Box access fee charged

to mailers allows me to write the profits of a PO Box monopolist as:

(57)  x%(m,r,a)=(m —-b)B(m,r,py(a))+(a+r—c)V .
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Equation (57) reflects the fact that the number of PO Box subscribers does not depend
upon ps when there are no reception externalities for street addressed mail.® The partial

derivatives of PO Box monopoly profits are given by:

B

(58) njzaa” =(m-b)B, +B+(a+r—c)V,
m
B

(59) 5T (m—b)B, +(atr—c)V, 4V
s
B

(60) ﬂfzag =(m-b)B,+(a+r—c)V,+V
a

I begin by considering the case in which the PO Box monopolist faces
competitive providers of postal delivery services for PO Box and street addressed mail,
so that ps = c¢s and pp= cp + a. In addition, I assume that the PO Box monopolist sets
rates to maximize total surplus. Since the postal delivery markets are assumed to be

competitive, total surplus is given by:

(61) W=r’+R+M

6 Because, in that case, oz, E)t*/@ps, and By are all equal to zero.
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The FONC:s for an optimum with respect to » and m are:

62) W, =r+R +M, =-(m—-b)G—(a+7r—c)vyu+xu=0

63) W.=a’+R +M,=~(m—b)yvyu—(a+r—c)v, o+xv,c=0

The FONC for an optimum with respect to the access charge is given by

(64) Wy =8 + Ry + M, =vi{(a-r)(m=b)u+(a+r—c)v,o—xo|+(a+a-c)Z}=0

After solving equation (63) for x and substituting, this reduces to a simple formula for the

optimal access for mail addressed to PO Boxes:
(65) a=c—a.

Substituting this into (62) and (63) yields m = band » = o + x/vg. Under the assumption
that the postal delivery markets are competitive, the equilibrium price paid by the sender

for delivery to a PO Box is given by
(66) pPp=Cpta=cp+c—a

Equation (66) reveals that a surplus maximizing PO Box monopolist can, through
suitable choice of access charge, achieve the same outcome as a surplus maximizing

integrated postal and PO Box provider. However, binding non negativity constraints may
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break this equivalence. Let me explain. I have not imposed non negativity constraints
thus far in the analysis. As mentioned earlier, it is not unreasonable, in general, for » to
be negative. While it does not make sense for mail rates to be negative, I merely
assumed that the FONCs resulted in strictly positive prices. In the current disintegrated
model: (i) access price must be constrained to be non negative in order to prevent
arbitrage; and (ii) plausible parameter values might lead to a negative solution to equation

(65). Therefore, the results in equation (48) must be restated as follows:

(67) a” =max{0,c—a}.

Equation (67) establishes the benchmark welfare maximizing access pricing result:

Proposition 3: The welfare-maximizing PO Box access price is equal to the marginal
cost of receiving mail at the PO Box less the per piece reception externality if that
difference is non negative. Ifthe reception externality is greater than the per piece

handling charge, the optimal PO Box access fee is zero.

Equation (49) must be similarly rewritten to take into account the possibility of an

optimal zero access price: i.e.,

(68) Py =Cz+a =max{c,,c, +c—a}

Equation (68) establishes the following (partial) equivalence result:
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Proposition 4: When the optimal access price is strictly positive, the resulting
equilibrium competitive price for PO Box addressed mail is equal to the welfare optimal
price. However, when the optimal access price is zero, the equilibrium competitive price
for PO Box addressed mail is equal to marginal postal costs, which may be greater than

the welfare maximizing price.

Thus, in cases in which the reception benefit, ¢, exceeds the marginal cost of PO Box
reception, ¢, the optimal access charge would be zero and the resulting postal price would
be cp. For the same parameter values, the planner in the integrated situation would do

better by setting a PO Box mail rate such that 0 <pz =cp + c- a<cs.

What about the profits of a surplus maximizing PO Box monopolist? Examining
equations (54) and (55) reveals that, at the values of m and r consistent with surplus
maximization, firm profits are always exactly equal to xZ, the difference in mailer surplus
from sending items to PO Box subscribers and non subscribers. Substituting in the

optimal value of a and the resulting mail rates into equation (57), we have

(69) 7" =max{x(cs,c, +c—a)v(c, +c—a),x(cg,cp)v(cy)}

Equation (69) reflects the possibility that the non negativity constraint on the access
charge may be binding. For example, when ¢z = cs, profits at the optimum are positive if
c is greater than ¢, but zero if ¢ is less than «. In general, profits at the optimum can be

either positive or negative.
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Since the profits of a welfare maximizing PO Box specialist need not be zero, it is
interesting to examine the behaviour of a “perfectly competitive” PO Box sector.
Following Armstrong and Vickers (2001), I assume that, at equilibrium, firms act “as if”
they were maximizing the surplus of each type of customer subject to a break even
constraint. That is, assume that the representative firm chooses m, r, and a to maximize
(a - r)sv(ps(a)) —m subject to (m — b) + (a + r - a)sv(ps(a)) = 0. Upon solving the
constraint for m and substituting, it turns out that s, » and m drop out, so that one is left
with a single variable, unconstrained maximization problem that characterizes the utility

maximizing competitive access price offered to all receiver types: i.e.,

’ : v(cg +a‘
(70)  a° =argmax{(a+a—-c)v(a+cy)}=>a‘ = c—a—# >c—-a
Vi(cy +a‘)
This expression can be rearranged into a more intuitive form by defining letting ¢ denote
the price elasticity of sender demand evaluated at the competitive price for PO Box
addressed mail, pg° = ¢z + a°. Then equation (70) can be rewritten as

. &lc-a)
(71) a ——(8_1) >

To obtain the associated values of the competitive charges to PO Box subscribers,

note that least costly way to achieve any level of subscriber net utility involves a “cost
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based” nonlinear tariff, 7'so that m® = b. Then, the zero profit condition can be solved to

obtain 7 = (a&-c)/(1-¢).

It is easily shown that a profit maximizing PO Box monopolist would set the same
access price. Substituting the definitions from equations (9)-(11) into equations (58)-

(60), yields

(72) (m-b)G+(a+r—c)vyu =8B
(73) (m=-Dyu+(a+r—cyv,o=2
(74) (a—r)v;[(m—b),u+(a+r—c)vBa]: Z[(a+r—c)vl'9 +vB].

Inserting equation (73) into equation (74) yields the result in equation (70), so that a” =

a‘. This establishes:

Proposition 5: Profit maximizing PO Box firms charge the same access price under
monopoly and perfect competition. The effect of competition is to lower the fees paid by

PO Box subscribers.

Again, this result is familiar from the 2-sided market literature. As in the case of

fixed-to-mobile termination charges, a “competitive bottleneck™ results: firms charge

7 See Armstrong and Vickers (2001) and Rochet and Stole (2002) for similar results.
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mailers a monopoly rate and compete away the profits by offering low prices to PO Box

8
customers.

IV. Suggestions for Further Research: Regulatory
Scenarios

Consider the situation of an incumbent post offering integrated postal and PO
services at regulated postal rates. Assume that, because of Universal Service
requirements, there is no rate differential between street addressed mail and mail destined
for PO Boxes. Assume that the PO Box operation yields exactly zero profits. For
concreteness and simplicity, [ impose this latter condition by assuming that m = b and r =

cgtc-cs.

Now suppose that a competitive fringe supplying postal delivery services enters,
the market, but that the PO Box market remains monopolized. Assume that the Postal
Regulatory Commission decrees that competitors must be granted access to the
incumbent’s PO Box addresses. How the PRC determine the appropriate access rate?
Obviously, the answer to this question depends on the extent of the market adjustments

envisioned by the PRC.

¥ See Armstrong and Wright (2004).
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Scenario 1: The PRC is content with the established mail and PO Box rates. Therefore, it

attempts to establish the surplus maximizing a, taking the other rates as fixed.

Scenario 2: The PRC keeps the mail rates fixed, but declares PO Boxes a “non core

service” and allows the post to set profit maximizing m and r, given p and a.
Scenario 3: The PRC keeps mail rates fixed, but seeks to set m and r in addition to a.

Scenario 4: The PRC declares a general rate investigation in order to set the optimal mail

and PO Box rates as well as a.

V. Conclusion

My analysis has revealed that the market for PO Boxes is exhibits many of the
now classic characteristics of 2-sided markets. This means that care must be taken before
applying the standards of traditional competition policy when evaluating the pricing of
access to this essential facility.” In particular, an access price well in excess of the
marginal cost of access does not constitute prime facie evidence of either “abuse of
dominance,” or an attempt at “leveraging monopoly power.” Nor does it necessarily

signal a lack of competition in the PO Box market itself.

? For a discussion of the necessary caveats, see Wright (2004)
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