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Abstract

Interconnection is necessary for competition in telephony, but interconnection agree-

ments are difficult to negotiate. With local service competition, entrants usually cannot

duplicate the local loop, so interconnection also involves “renting” the incumbent’s local loops.

An incumbent may object to being asked to permit use of its infrastructure by its competi-

tors, in order to allow its competitors to compete with it. If customers own their local loops,

however, the problems of interconnection virtually disappear: customers will determine

whose traffic their loops carry, and incumbents will not have to supply competitors with the

means of competing with them.

Running Title: Customer Ownership of the Local Loop
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1. Introduction

In order for competition in telephony to exist, there must be multiple service providers;

in order for competition in telephony to be successful, the multiple service providers must

interconnect with each other, to form a network that appears seamless to customers. Inter-

connection among competing providers of local telephony, however, has become a nearly

intractable problem, because the interconnecting parties are typically of two very different

types. One is the incumbent, who used to be a monopoly service provider, and who owns a

complete infrastructure. The other is the competitive entrants, who wish to provide service

in competition with the incumbent, but who are forced to use at least part of the incumbent’s

infrastructure—namely, the local loops—because constructing a complete infrastructure is

prohibitively expensive.

The situation, thus, is as follows: an entrant constructs a limited infrastructure—

perhaps in the downtown business area—and then seeks to interconnect with the incumbent,

so that its customers may place calls to, and receive calls from, everyone’s customers. The

interconnection that the entrant seeks, however, appears especially insidious to the incum-

bent: the entrant wishes to, in effect, “rent” the local loops of the incumbent’s customers—in

order to compete with the incumbent! In fact, the incumbent must rent the local loops of the

entrant’s customers, as well. But this mutual renting of one’s competitor ’s local loops is

asymmetrical: the incumbent has far more customers than the entrant and, therefore, the

entrant has far more to gain than the incumbent—and the incumbent has far more to lose

than the entrant—by interconnecting their respective networks.

It is, therefore, not surprising that it is rare for an incumbent and a competitive entrant

to agree on interconnection terms: It is in the incumbent’s self-interest to refuse to intercon-

nect at all, or to charge such a high price that the entrant cannot successfully compete. It is

in the entrant’s self-interest to obtain interconnection for nothing, or, at least, for less than

the cost of building and maintaining its own local loops. On the one hand:
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The modern precedent and practice in competitive telecommunications interconnection had
become established [by AT&T’s behavior with respect to MCI’s requests for interconnection, in
the U.S., in the 1970s], namely: (i) the incumbent monopolist or dominant carrier will invari-
ably act in an exclusionary manner towards the new entrant; (ii) normal commercial negotia-
tions between the parties will break down, requiring intervention by the regulator or
legislature.2

On the other hand:

. . . the most contentious issue throughout [negotiation between the incumbent and a competi-
tive entrant in New Zealand] was price. No competitor wants to pay more for interconnection
than anyone else and preferably nothing at all. . . .

It is just that . . . there is always the opportunity for public grandstanding. The points of in-
terconnection issue was clouded by this kind of unproductive and almost mischievious [sic]
behavior.3

No consensus exists concerning the proper charge for interconnection. Indeed, analysis of

the assumptions underlying the need for interconnection leads one to conclude that pricing

interconnection is a dilemma: one can either be unfair to the incumbent or unfair to the

entrant, but not clearly, simultaneously, fair to both.

This paper argues that if customers own their local loops, the interconnection dilemma

is circumvented, and the problems for determining a fair interconnection scheme virtually

disappear. The remainder of this paper is organized as follows: First, the paper briefly

reviews some of the schemes that have been proposed to price interconnection. It discusses

some advantages and disadvantages of these schemes, and shows that none truly solves the

problem of interconnection. Then, the paper explains the notion of customer ownership of

the local loop, considers some potential problems with such an arrangement, and demon-

strates that this is, truly, a solution to the problem of interconnection.

2 Walker, D. & Solomon, J. “The Interconnection Imperative: E pluribus unum.” Telecommunications Policy,
17(4), 1993, p. 260.

3Saunders, M. “Telecommunications Regulation in New Zealand.” Telecommunications Policy 18(6), 1994, pp.
495-496.
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2. Proposed Solutions to the Problem of Interconnection

There are two types of interconnection that are both common and relatively non-

controversial: interconnection between inter-exchange (“long distance”) carriers (IXCs) and

local exchange carriers (LECs), and interconnection between carriers of international traffic.

The reason these arrangements are common and non-controversial is that they are both

cases of interconnection between providers of complementary, rather than competing, ser-

vices. In creating competition in local telephony, of course, the goal is for customers to have

choice in their service providers—which requires interconnection among providers of compet-

ing services. It is in these situations that interconnection has proven difficult.

Once interconnection is agreed upon—or mandated by regulators—the problem is to

price it fairly. It is clear that an incumbent is entitled to some payment for the use of its net-

work, and it is equally clear that the amount of that payment can have crucial consequences

for the success of competition. On the one hand, an incumbent can price competition so high

that the costs of the competitive entrant are higher than those of the incumbent. The

entrant will then be forced to price its service higher than the incumbent’s, and it is unlikely

that such an entrant will be successful. On the other hand, interconnection can be priced so

low that the entrant does not pay the full cost of that interconnection. In this case, the

incumbent will be unable to compete with the entrant, and there will be no incentive for the

entrant to build its own network, since it can use the incumbent’s for less than the cost of

building its own.4

Clearly, the ideal is for interconnection to be priced at cost. Then, if an entrant is more

efficient than the incumbent, it will gain market share by passing on that efficiency to its

customers, in the form of lower prices. If, on the other hand, the incumbent is more efficient

4In the long run, of course, this is not tenable: barring subsidies, the entrant will capture the entire market,
the incumbent will fail, and the entrant will have to acquire—through construction or through purchase—the infras-
tructure that it leased from the failed incumbent.

4
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and can provide comparable service at a lower price, then it is perfectly appropriate—from

the economist’s and the consumer’s points of view—for the incumbent to succeed and the

entrant to fail. The problem, of course, is knowing just what that perfect price for intercon-

nection is.

2.1. The Efficient Component Pricing Rule

The efficient component-pricing rule (ECPR), which has been used to price interconnec-

tion in both Illinois and New Zealand,5 states that “the price of an input should equal its

average-incremental cost, including all pertinent incremental opportunity costs.”6 In this

case, the “input” is the local loop, the competitor is the competitive entrant, the average

incremental cost is the actual cost to the incumbent of carrying the entrant’s traffic on its

network (this is probably near zero, in the telecommunication world, so long as the entrant’s

traffic uses otherwise excess capacity), and the incremental opportunity costs are the rev-

enue that the incumbent loses by having the entrant capture part of its market (this may be

greatly in excess of zero, in the telecommunication world). The main goals of the ECPR are

(1) to avoid inefficient entry; and (2) to create a situation in which the incumbent is indiffer-

ent as to whether it sells its intermediate good to a competitor or to a retail customer.

The ECPR has been criticized for a variety of reasons, both theoretical and practical.7

However, one of the most striking reasons for skepticism concerning its appropriateness is

provided by Baumol himself, in testimony before the New York State Public Service Commis-

sion (the “parity pricing rule” is another name for the ECPR):

5Baumol, W.J. & Sidak, J.G. Toward Competition in Local Telephony. Cambridge, MA: The MIT Press. 1994.
6Baumol, W.J. & Sidak, J.G. “The Pricing of Inputs Sold to Competitors.” The Yale Journal on Regulation,

11(1), 1994, p. 178.
7See, for example, Albon, R. “Interconnection Pricing: An Analysis of the Efficient Component Pricing Rule.”

Telecommunications Policy 18(5), 1994, pp. 414-420; Economides, N. and White, L.J. Access and Interconnection
Pricing: How Efficient is ‘Efficient Component Pricing Rule’?” Antitrust Bulletin, 40(3), 1995, pp. 557-579. Laffont,
J.-J. and Tirole, J. 1995. “Creating Competition Through Interconnection: Theory and Practice.” Paper presented at
International Telecommunications Society Interconnection Workshop, 10-12 April 1995, Wellington, N.Z; Schechter,
P.B. “Telecommunication in New Zealand: Competition, Contestability and Interconnection.” Submitted to Pacific
Telecommunication Review.
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Q: Would you consider the price of access permitted by the parity pricing rule to be inade-
quate or generous from the point of view of the provider of access to bottleneck facilities?

A: The price of access under the parity principle is clearly extremely generous to the LEC, be-
cause it permits the owner of the facilities, in this case the LEC, to earn from the access user
a profit equal to the full profit that the LEC earns on the bundled combination of access and
message transport when it sells the final toll-service product to the ultimate customer. In oth-
er words, it offers the LEC a profit on access alone, when sold to an IXC equal to the profit the
LEC earns on the two services of access and transport together, when it itself supplies final
product.

Indeed, the parity principle is so generous to the owners of the bottleneck that in other regu-
latory arenas it has been opposed vigorously by purchasers of access.8

And careful consideration leads one to the conclusion that interconnection pricing, in

the framework of the ECPR, is truly a dilemma: On the one hand, it is reasonable, and stan-

dard business practice, for an incumbent that owns its infrastructure to be entitled to a price

for interconnection that is equal to its cost of carrying the entrant’s traffic plus its lost oppor-

tunity cost for doing so. (This is, of course, the efficient component-pricing rule.) On the

other hand, however, the ECPR means that the incumbent is entitled to treat a competitive

entrant exactly as it would treat any other (“retail”) customer. And it would be extremely dif-

ficult, under these conditions, for a competitive entrant to succeed. For, in order to success-

fully compete with the incumbent, an entrant must be able to offer at least the same service

for the same price (typically, it will have to offer the same service for a lower price, or supe-

rior service for the same price). And, if the entrant is paying both the incremental cost and

the opportunity cost (“profit”) of the incumbent’s part of its service, then in order for the

entrant to price its total service at or below the incumbent’s price, it will have to have costs

that are enough below the incumbent’s to offset the opportunity cost that it must pay the

incumbent—and, of course, pass on to its customers.

8Baumol, W.J. “Direct Testimony of William J. Baumol of Behalf of AT&T.” Case 92-C-0665, 1994.
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2.2. The ECPR With Global Price Caps

Recently, a system of “global price caps” has been proposed.9 According to this proposal,

intermediate goods—such as interconnection—are considered as final goods in that they are

included in a single basket, subject to price cap regulation. Global price caps, then, in combi-

nation with the Efficient Component Pricing Rule, might be better than the ECPR alone at

determining an appropriate cost for interconnection. The reason for the improvement of

global price caps plus the ECPR over the ECPR alone is that, with global price caps, there is

no need for knowledge—by a regulator or a competitor—of the actual cost of interconnection,

because interconnection is in a single price basket along with its retail service. Since raising

the price of interconnection would require lowering the price of some other element in the

basket, the incumbent has a negative incentive to set the price of interconnection arbitrarily

high.

2.3. Bill and Keep

Another method of pricing interconnection that escapes the framework of the ECPR

dilemma is sometimes called “bill and keep.” According to this method, all companies inter-

connect, call originators are billed for calls, and the originating company keeps all money col-

lected. This seems intuitively fair, since the company with the largest number of subscribers

(and, presumably, the largest network) will likely be the same company on which the largest

number of calls originate—and, therefore, the company that will keep most of the revenue.

This scheme has been argued for recently, using the Internet as a model. The Internet,

according to this argument, has developed in a free, unregulated market, and has adopted

the bill and keep method of pricing interconnection. If telephony had developed in a simi-

larly free market, the argument continues, it would have evolved toward bill and keep, as

9Laffont, J.-J. and Tirole, J. Op. cit..
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well.10

A major argument against bill and keep is, of course, that it treats incumbents and

competitive entrants more or less as equals. However, incumbents—perhaps because they

have larger infrastructures and larger customer bases—typically believe than an entrant

receives far more value from interconnection than does the incumbent; the entrant, incum-

bents therefore believe, should pay far more for interconnection than should the incumbent.

Such an argument has recently been made against using bill and keep to price interconnec-

tion between cellular service providers and wireline service providers.11

2.4. Various Ad Hoc Schemes

There have also been a variety of proposals of ad hoc “rules” or “principles,” that are

intended to solve the problem of interconnection. These include suggestions such as submit-

ting negotiations to binding arbitration if an agreement cannot be reached within a specified

number of days,12 admonitions for “efficient” responses to requests for interconnection,13 and

using the “half-call” concept, whereby LECs charge each other for call termination about 50%

of what they charge their (retail) end users.14

10Brock, G.W. “Interconnection and Mutual Compensation With Partial Competition.” In The Economics of In-
terconnection, Teleport Communications Group, 1995.

11Rohlfs, J.S., Shooshan, H.M. III & Monson, C.S. “Bill-and-Keep: A Bad Solution to a Non-Problem.” Filed be-
fore the Federal Communications Commission, In the Matter of Interconnection Between Local Exchange Carriers
and Commercial Mobile Radio Service Providers (CC Docket No. 95-185) and Equal Access and Interconnection Obli-
gations Pertaining to Commercial Mobile Radio Service Providers (CC Docket No. 94-54), Attachment to the Com-
ments of the United States Telephone Association, March 4, 1996. Available at
http://www.spri.com/reports/publist.htm.

12Patterson, R., Savin, B. and Davies, M. “Light-Handed Regulation of Telecommunications in New Zealand:
The New Frontier?” Paper presented at International Telecommunications Society Interconnection Workshop, 10-12
April 1995, Wellington, N.Z.

13Grieve, W. & Levin, S. L. “Economic Principles and Pricing Rules for Local Network Interconnection and
Network Component Unbundling With Applications for New Zealand.” Paper presented at International Telecom-
munications Society Interconnection Workshop, 10-12 April 1995, Wellington, N.Z.

14MFS Communications Co., Inc. has negotiated interconnection agreements with NYNEX (“NYNEX, MFS An-
nounce New York Interconnection Plan.” Telecommunications Reports, January 30, 1995) and Pacific Bell (“MFS
Signs Interconnection Pact With Pacific Bell.” Telecommunications Reports November 27, 1995) using the half-call
concept to price interconnection. MFS’s President considers half-call pricing a “transitional mechanism,” that
should eventually be replaced by a more cost-based pricing mechanism.

8
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Such proposals have the advantage that they are often simple to implement, in part

because they are likely to be agreeable to reasonable people, at least in principle. However,

the suggestions have no principled foundation: these proposals provide no basis upon which

an arbitrator is to make a decision—other than “compromise.” In general, it is preferable to

trust objective principles—to which even people of less than good faith can be held—than

subjective “rules of thumb,” whose application—even by people of good faith—is readily sub-

ject to honest disagreements, misunderstandings, and differences of opinion.

3. Customer Ownership of the Local Loop

There is a straightforward solution to the dilemma of interconnection pricing: cus-

tomers should own their local loops. If customers own their local loops, it is clearly they

alone who have the right to decide which LEC should originate and terminate their traffic, on

their local loop. Interconnection among competing local service providers would still, of

course, be necessary. However, it should be simple for companies to negotiate, or for regula-

tors to mandate, its terms and conditions. For, when customers own their local loops, service

providers negotiate from relatively symmetrical positions: each provides service to its cus-

tomers, but none is required to rent the use of its competitor’s bottleneck facility—from its

competitor—at a price that includes its competitor’s monopoly rent; or, none is required to

rent the use of its bottleneck facility to a competitor, at a price that does not cover the large

embedded cost of constructing that bottleneck facility.

In more detail, if customers own their local loops, service providers will probably need

to interconnect at two places: the frame, and the trunk side of the switch. In the former case,

the “interconnection” is merely the running of wires from the positions on the frame where

LEC A’s customers’ local loops terminate to LEC A’s switch, and the running of wires from

the positions on the frame where LEC B’s customers’ local loops terminate to LEC B’s switch.

The additional costs due to this “interconnection” are minimal; the frame becomes a jointly-

owned piece of hardware.

9
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Interconnection will be desirable at the trunk side of the switch because LEC A’s cus-

tomers will, presumably, want to place calls to LEC B’s customers (and, of course, vice versa);

the former are served by LEC A’s switch, and the latter are served by LEC B’s switch. In

this case, there is a non-zero additional cost for interconnection, but it is not high: it is no

more than the cost to a LEC of adding an additional central office to its (local) network.

Here, again, it seems reasonable to share the cost of interconnection among the LECs

involved.15

The issue of paying for the cost of terminating calls on a competitor’s network should

disappear, because that cost—once the construction and maintenance of the local loop is

removed—is virtually zero. Or, even if it is not zero, it is probably considerably less than the

cost of billing such call termination. This is similar to the argument for the “bill and keep”

method of pricing interconnection. However, when customers own their local loops, incum-

bents have less justification for arguing that they are providing more value to their competi-

tors than they receive from them, because it is the customers themselves, rather than the

LECs, that are “providing” the local loops for call termination.

There are additional advantages of customers owning their local loops. They include

the likelihood of the creation of a competitive loop construction industry, the ability of exactly

those customers who value high capacity loops to purchase those loops, the elimination of a

large portion of the cost of entry into provision of local telephone service, the elimination of

most of the problems of the transition from a regulated monopoly to market competition, and

elimination of the need to use traffic sensitive metrics to allocate costs of non-traffic sensitive

portions of the network. These issues are beyond the scope of this paper; they are dealt with

15It is possible to argue that the entrant should bear the entire cost of this interconnection, since it is the en-
trant that is entering the market, and, therefore, the entrant that causes the additional cost of interconnection.
Such an argument assumes that the incumbent is somehow entitled to its (current) monopoly position, and that the
entrant should pay for any changes from this natural entitlement. However, even if the entrant is required to pay
the entire cost of interconnection, it is unlikely that the cost will be high.

10
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elsewhere.16

4. Potential Problems With Customer Ownership of the Local Loop

This section considers several potential problems with customer ownership of the local

loop. It shows that, upon closer inspection, each problem is either not particular to customer

ownership of the local loop, or easily surmountable, or both.

4.1. Cost

Probably the first problem that comes to mind when considering the proposal that cus-

tomers should own their local loops is cost: if it is prohibitively expensive for a competitive

entrant to own (that is, to build and own) the local loops, why is it less expensive for cus-

tomers to do so? The answer, of course, is that no customer need own more than a single

local loop—his or her own. Estimates of the cost of local loops vary—in part because of differ-

ent assumptions and methodologies involved in those estimates. An upper limit estimate is

obtained by dividing the total book value of LEC plant (about $250 billion) by the total num-

ber of access lines (about 150 million), which is $1,700. However, only about 60% of this

plant is used for local loops, so the average value of a local loop is about $1,000.17 Estimates

based on new construction, using modern technology, suggest an average cost of about $700

per local loop.18 A more recent study estimates that if a new network were to be built, using

the most modern technology, with an expected life of 18 years, the average monthly cost of

providing basic residential service—not merely loop construction cost—would be approxi-

mately $21.30.19 If a customer finances $1,000 for ten years at 7% APR, the monthly pay-

ments would be about $11.60 (financing $700 for ten years would result in monthly payments

16Schechter, P. B. “Customer Ownership of the Local Loop: Its Effects on Competition in Telephony.” To be
presented at the Eleventh World Conference of the International Telecommunications Society, June, 1996.

17Arellano, M. “Exploiting the LECs’ Achilles’ Heel.” Telecom Strategy Letter, July, 1995, p. 83.
18Reed, D.P. Residential Fiber Optic Networks: An Engineering and Economic Analysis. Norwood, MA: Artech

House, pp. 288-289.
19This is calculated from data in a study by Hatfield Associates, Inc. “The Cost of Basic Universal Service.”

July, 1994, Table 2, p. 4.
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just under $8.10); the median annual household income in the U.S., in March, 1994, was

$31,241.20 If there are people who would like telephone service but who cannot afford $21.30

per month, it is reasonable to expect the state to subsidize telephone service just the way it

subsidizes housing, food, medical care and education—if telephone service is considered a

similar necessity.

This is, of course, the issue of universal service. It is no more an issue when customers

own the local loops than when LECs own them. Indeed, it may be less of an issue with cus-

tomer ownership of the local loop. This is because the local loop is the dominant cost of pro-

viding local telephone service—the local loop accounts for approximately 60% of US West’s

costs21 and a comparable portion of the total book value of the LECs’ plant;22 customer own-

ership of the local loop makes that cost, and that dominance, explicit. Thus, if customers

own their local loops, it is sensible for subsidies—if any—to be provided directly for construc-

tion of those local loops. In such a scenario, it is likely to be generally less acceptable than in

the current one, to provide subsidies to wealthy households whose inhabitants choose to live

in high cost areas.23

4.2. What Should Incumbents Do With Obsolete Infrastructure?

If customers own their local loops, it is likely that local loop construction will become a

competitive industry. Those customers who are satisfied with the copper loops provided by

the incumbent will, presumably, purchase their existing loops; those customers who value

fiber, coaxial or radio local loops will, presumably arrange to have such loops constructed—by

the incumbent, or by any other company with the desire and ability to do so. This raises the

20U.S. Bureau of the Census, Statistical Abstract of the United States: 1995 (115th edition.) Washington, D.C.,
1995, p. 473.

21Brian Johnson (Director of Colorado Regulatory Affairs, US West Communications), personal communica-
tion.

22Arellano, M. op. cit..
23It is also likely, in a world where customers own their local loops, that creative financing methods will

emerge—much as they have done in the real estate market.

12



Telecommunications Policy Customer Ownership of the Local Loop

question of what the incumbent should do about the local loops that it must abandon because

customers choose not to purchase them. This is an issue of fairness: regulators have set long

depreciation schedules for local loops in order to maintain service rates and to increase tele-

phone penetration, but now, suddenly, loops that have not been fully depreciated (i.e., loops

whose construction cost has not been fully recovered) have no value; their construction cost

will never be fully recovered.

In considering this issue, it is important to realize first, that the problem is limited to

those loops that have not been fully depreciated; and second, that it exists only to the extent

that regulators have forced incumbents to use long depreciation schedules. The problem is

limited to undepreciated loops, of course, because regulated companies recover capital costs

by depreciating them over time. The problem is tied to regulation because if regulators have

not mandated long depreciation schedules, then incumbents have faced exactly the same

decision faced by unregulated companies: they have had to find a price that was simultane-

ously low enough to attract customers and high enough to recoup the equipment’s cost before

it required replacement.

So, is customer ownership of the local loop inevitably, and unacceptably, unfair to the

incumbent? Probably not, for at least the following reasons.

(1) First, as explained above, customer ownership of the local loop is only conceivably

unfair to the incumbent in the cases of loops that have not been fully depreciated, and

even for those, it is only unfair in the amount that has not been depreciated. It is dif-

ficult to find depreciation data that separate subscriber plant from interoffice plant

for all LECs. However, NYNEX, Pacific Bell, and Southwestern Bell (now SBC Com-

munications, Inc.) separately report interoffice and subscriber investment. According

to 1994 Theoretical Reserve Studies filed with the FCC, the gross book value of the

metallic cable subscriber plant of these three RBOCs was $22,187,045,000, and their

depreciation reserve was $10,161,821,000. Thus, the metallic cable in their

13
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subscriber plant has been approximately 46% depreciated.24 These figures are proba-

bly reasonably representative of all LECs, for NYNEX serves an area where popula-

tion growth has been slow and so depreciation is probably relatively high, while SBC

and Pacific Bell serve areas where population growth has been relatively rapid and so

depreciation is probably relatively low. In particular, between 1970 and 1993, popula-

tion growth in the states served by NYNEX, Pacific Bell and SBC has averaged 1.37%

per year, while the population growth of the entire United States has averaged

1.17%.25 If population growth is directly correlated with new customer lines, then it is

likely that the average depreciation for the entire United States is somewhat higher

than the 46% depreciation for these LECs, for it is likely that newer local loops are

less depreciated than older ones. The above worst case scenario—a nation-wide 54%

write-off of local loop construction cost—assumes that no customers will purchase

their existing local loops; this is an extremely conservative assumption.

(2) Second, it is possible that customers will choose to purchase from the incumbent

exactly those local loops that have not been fully depreciated—in which case the

incumbent will, of course, recover all of its construction costs. Alternatively, it is pos-

sible that customers will choose to purchase some loops that have not been fully

depreciated and others that have been fully depreciated, and that the aggregate price

will include recovery of all undepreciated costs.26

24Cited in Baseman, K.C. & Van Gieson, H. “Depreciation Policy in the Telecommunications Industry: Implica-
tions for Cost Recovery by the Local Exchange Carriers.” MiCRA, Inc., December, 1995, Table 9, p. 18.

25Population figures are from the 1994 Statistical Abstract of the United States.
26If customer ownership of the local loops is mandated, the issue of purchase price of existing local loops will

inevitably arise. If the price is restricted to the undepreciated amount of each customer’s local loop, then some loops
will be free and some will be relatively expensive, and averaging will be impossible. Alternatively, if the price is re-
stricted to the average undepreciated loop cost, then the averaging suggested in the text is considerably more plausi-
ble, and may give the incumbent a competitive advantage in selling loops. Ideally, loop construction will be competi-
tive, and the incumbent will choose a price based on competitive considerations (with a ceiling of their total undepre-
ciated loop construction costs).
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(3) Third, it is likely that once the decision is made that customers must own their local

loops,27 there will be a time period of several years during which the change of owner-

ship will occur. Such a time period is desirable to allow for the creation of competi-

tion in an industry—local loop construction—that has been dominated by local

exchange carriers for nearly 100 years. It will also provide incumbents with several

years to write-off undepreciated local loops, and to minimize the number of local loops

they may have to write off.

(4) Fourth, many customers who choose not to purchase their existing copper loops from

the incumbent may, nevertheless, purchase other loops from the incumbent. This

does not directly reduce the write-off the incumbent takes, but the incumbent’s profit

from selling a new—presumably higher bandwidth, and probably higher priced—loop

would certainly soften the blow. This is probably not a “pie-in-the-sky” argument

because the incumbent will likely have a significant competitive advantage over com-

petitive entrants: it will have both name recognition and years of experience in loop

construction; it may also have significant economies of scale.

(5) Finally, it is possible to question whether requiring the incumbent to write off the

undepreciated cost of loop construction actually constitutes unfairness. For, on the

one hand, the incumbent has been required by regulators (or, the incumbent has

agreed with regulators) to depreciate the loop over long periods. On the other hand,

the incumbent has received, in return for regulation, monopoly status that has pro-

vided a cost-plus operating environment. The median allowed returns on rate base

for all LECs in all states were 11.44% in 1988, 11.24% in 1989, 11.21% in 1990,

27This assumes that customer ownership of the local loop will be mandatory and universal; must it be so? Cer-
tainly, it is possible for some customers to own their local loops and others to rent them. However, such a scenario
will solve the problems of interconnection only to the extent that customers own their local loops: if LECs own some
of their customers’ local loops, then the issue of their “renting” those loops to competitors will remain—as will the is-
sue of how to price such rental. In addition, ancillary advantages of customer ownership of the local loop, such as a
competitive loop construction industry, will be greatly diminished.
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10.95% in 1991-2, 10.64% in 1993-4, and 10.55% in 1994; the median earned returns

on rate base were 10.76% in 1988, 10.72% in 1989, 10.84% in 1990, 10.75% in 1991-2,

10.39% in 1993, and 9.08% in 1994.28 These numbers are consistently above their con-

temporary prime interest rates, which were 10.5% at the ends of 1988 and 1989,

10.0% at the end of 1990, 6.5% at the end of 1991, 6.0% at the ends of 1992 and 1993,

and 8.5% at the end of 1994.29 Thus, a bank would have earned a higher return on its

capital by investing it in a telephone company under rate of return regulation than by

lending it to its most credit-worthy customers.

Finally, it is difficult or impossible to quantify potential losses to the incumbent from

undepreciated, unpurchased local loops, but it is possible to establish the limits of such

losses. The worst case scenario for the incumbent would result from a decision to convert to

customer ownership of local loops in X years; whichever loops the incumbent had not sold

and had not fully depreciated would simply be losses to the incumbent. This scenario is

arguably unfair to incumbents, but it provides them with incentive to creatively minimize

their losses from unsold local loops. The best case scenario for the incumbent would result

from a decision to compensate the incumbent, on a dollar for dollar basis, for all undepreci-

ated portions of all unsold local loops.30 This scenario is certainly not unfair to the incum-

bent, but it encourages inefficiency by eliminating all incentive for selling existing local

loops. It is likely that the former scenario is preferable to the latter, primarily because it is

market based, and therefore provides incumbents with the incentive to minimize their losses

from unsold local loops.

28The median allowed and median earned returns were calculated from data in NARUC’s Annual Report on
Utility and Carrier Regulation, for 1988, 1989, 1990, 1991-2, 1993-4, and 1994-5. In all years, data on earned rates
of return were available for only about 20 states.

29Prime rate data are from the Federal Reserve Bulletin, and the Standard & Poor Statistical Service.
30In this case, of course, the dollars for this compensation must come from somewhere. There are multiple pos-

sibilities, including general tax revenues, a telecommunication equipment tax, a telecommunication usage tax, etc.
This issue is similar to that of the source of funds to support universal service; its solution is beyond the scope of this
paper.
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4.3. Takings

The Fifth Amendment of the Constitution of the United States prohibits the govern-

ment from taking private property without compensatory payment: “. . . nor shall private

property be taken for public use, without just compensation.” In the past, this has been con-

sidered relevant largely to the right of eminent domain, and to the condemnation of property

for use by a public highway, for example.31 More recently, however, there have been sugges-

tions that regulation might, in some—perhaps most—cases, constitute a form of taking.32 In

the best known recent case on takings, the state of South Carolina was required to fully com-

pensate the owner of two parcels of land when it completely forbade construction of new

homes close to the beach. The U.S. Supreme Court ruled that the state was required to pay

the property’s owner the full value of his land.33 However, compensation was required only

because South Carolina imposed a complete limitation on Lucas’ use of his land.34

In telephony, Bell Atlantic and other Regional Bell Operating Companies claimed that

the FCC’s requirements of physical co-location—the provision of space in an RBOC’s central

office for equipment of a competitor, in order to facilitate interconnection—violated the Fifth

Amendment’s takings clause.35 The U.S. Court of Appeals vacated the portions of the FCC

orders requiring physical co-location, but not on Fifth Amendment grounds. Rather, they

ruled that the FCC had no authority, under the Communications Act of 1934 (as amended) to

impose physical co-location. They pointed out that, “The Tucker Act, 28 U.S.C. @ 1491(a)(1),

vests exclusive jurisdiction over takings claims that exceed $10,000 in controversy, as this

31Epstein, R.A. Takings: Private Property and the Power of Eminent Domain. Cambridge, MA: Harvard Univer-
sity Press, 1985.

32See, for example, Epstein, R.A. Simple Rules for a Complex World. Cambridge, MA: Harvard University
Press, 1995, pp. 130-137.

33Lucas v. South Carolina Coastal Council, 112 S. Ct. 2886 (1992).
34Epstein, R.A. op. cit., p. 130.
35Bell Atlantic Telephone Companies, et al., v. FCC; case no. 92-1619.
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one obviously does, in the Unites States Claims Court.”36 Nevertheless, Pacific Bell and other

RBOCs have recently argued before the same U.S. Court of Appeals37 that the FCC’s virtual

co-location orders are not significantly different from its (vacated) physical co-location orders,

in that they represent a taking of property under the Fifth Amendment.38

The theory of regulatory takings is complex and has only begun to be considered by the

courts; a complete treatment of regulatory takings is beyond the scope of this paper. It is

possible, however, that mandated customer ownership of the local loop could be considered

unconstitutional, under the Fifth Amendment, on the grounds that some undepreciated local

loops must be abandoned by their owner. This possibility appears remote, given the long tra-

dition of accepting regulation as legal:

The modern view is to say that government regulation of use is not a taking, for which com-
pensation is payable, unless and until government restrictions go “too far.” [footnote omitted]
Yet it now appears that this point is never quite reached unless the state imposes a complete
limitation on land use. As long as any beneficial use is left to the owner of the land, the
courts will not inquire into the reasons for the regulation or demand compensation for the loss
of value that the restrictions impose.39

In addition, if regulatory takings should become an accepted judicial doctrine, it is likely that

customer ownership of the local loop is not the only policy that would require significant

reconsideration.

4.4. Jointly Owned Portions of Loops

At least since the 1970s, telephone companies have realized that there are cases in

which it is cost-effective to increase the use of electronics in order to decrease the use of wire.

In particular, Digital Loop Carrier systems have been used to time-multiplex voice traffic

from hundreds of local loops onto a single pair of wires or optical fiber (they are then de-

3624 F.3d 1441 (1994), note 1.
37Pacific Bell et al. v. FCC, consolidated cases beginning at 94-1547.
38“In Court Argument, Bell Companies Question Constitutionality of Virtual Collocation [sic] Rules.” Telecom-

munications Reports October 23, 1995.
39Epstein, R.A. op. cit., p. 130.
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multiplexed at the central office). How can customers own their local loops, when not all of

“their” local loop is theirs? This is not a new problem: many home owners own part of their

housing unit individually, and part of it jointly. Condominium law governs just how such

arrangements are made, and protects both the individual owners and the condominium asso-

ciation, which owns the common areas (such as the roof, the basement, hallways, etc.); own-

ers of local loops that are multiplexed over a single Digital Loop Carrier system could form a

similar association to govern ownership of their local loops.

Another relevant model is used with undersea cables and telecommunication satellites:

each owner is guaranteed an indefeasible right of use (IRU) for a certain portion of the

cable’s or the satellite’s capacity.40 A third model is provided by the joint ownership agree-

ments often used when multiple companies own an oil pipeline and a portion of the pipeline’s

capacity.

4.5. Rental Property

How can customer ownership of local loops deal with rental property? Can renters of

property be expected to purchase the local loops that are (at least in the wireline case) physi-

cally connected to the property, and that can’t follow their owner when that owner’s lease

expires? This issue will be dealt with separately for commercial and for residential tenants.

It is common for commercial tenants to make improvements to leased premises,

although they know that they cannot take those improvements with them, should they move.

When a commercial tenant sells its business, it might expect to recoup the cost of the loop, if

the loop has any value to the buyer. But even a tenant who does not sell its business could

perhaps negotiate with the property’s owner for a contribution to the cost of building the

loop, depending on the quality and general value of the loop the tenant plans to construct.

40See, for example, Goldberg, H. “One-Hundred and Twenty Years of International Communications.” Federal
Communications Law Journal, 27:1 (Jan., 1985), p. 139.
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Alternatively, the owner of commercial property might install loops as a means of attracting

tenants who value those loops (for example, owners often install indoor plumbing to attract

tenants who value it). A final option is for the tenant to write off loop construction as a cost

of doing business—just as the tenant would write off the cost of upgrading a building’s light-

ing or electrical service, if that were necessary. Even a loop that cost several thousand dol-

lars would hardly be a large expense, in most cases.

For residential tenants, the options are fewer. It is probably most reasonable for the

property’s owner to own the loops. This is unlikely to be a prohibitive cost, for multiple loops

in a single building would likely cost far less than the same number of loops, one to a build-

ing. At the very least, the property owner could take advantage of time multiplexing, with

no concern for joint ownership of parts of the loop. This is similar to the landlord’s provision

of electricity and plumbing in residential property: even if it is legal for a landlord to not pro-

vide this infrastructure in rental property, it clearly increases the value of the property to

tenants when the landlord does provide it.

4.6. Loop Maintenance

Even if a customer is convinced that owning his or her loop will provide significant ben-

efit, how will that customer be convinced that it is worth while to maintain his or her loop?

There are two parts to this answer; the issue may perhaps be compared with the issue of

inside wiring. First, it is likely that loop maintenance is not a major issue: local loops do not

wear out on a regular basis, because electrons do not cause wear to copper wires or coaxial

cable, nor do photons cause wear to optical fiber. Second, it is likely that loop construction

companies will be willing to provide maintenance contracts along with construction agree-

ments, since most customers will be unlikely to possess the skill or the desire to be responsi-

ble for loop maintenance.
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5. Summary and Conclusions

If there are multiple, non-overlapping providers of telephony, interconnection among

them will increase the value of the network to customers. However, when one of the

providers owns all or most of the local loops, and—because of the high cost of their duplica-

tion—the other service providers must “rent” the local loops of their customers from the

incumbent, it is difficult to determine a price for interconnection which is fair to both the

owner and the renter of the infrastructure. For, if the rental price is too high, then the

renter—the competitive entrant—will be unable to compete, regardless of its inherent effi-

ciency. On the other hand, if the rental price is too low, then the incumbent will be subsidiz-

ing the entrant. This paper has shown, however, that if customers own their local loops, vir-

tually all of the difficult problems involved in pricing interconnection disappear. Customer

ownership of the local loops means that entrants will not need to rent local loops from the

incumbent, and so interconnection can be negotiated in a simple and straightforward man-

ner.
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