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Abstract - Since the inception of policy debates on opening local mar-
kets to competition, the incumbent local exchange carriers (ILECs) have
argued against any costing methodology that would erode their mo-
nopoly level of revenue and profits. Real options Issues were introduced
to this debate at a time when the FCC was considering adopting TELRIC
models to set rates for interconnection to the local exchange.The ILECs'
goal was to use these real options issues to undermine the credibility of
the TELRIC methodology, leaving the FCC with no choice but to rely on
embedded costs.

Although the theoretical issues raised by real options are legitimate and
intriguing, they do not apply to the case at hand. The competitors' use
of the local network does not expose the ILECs to more risk than the
typical customer, Customers of the ILECs have always had the option to
use or not use the ILECs' network, and the ILECs have never imposed a
premium for option values on those customers. Indeed, the customers
that imposed the greatest risk on the ILECs - the Centrex customers -
frequently paid the lowest rates.

An attempt to measure the upper bound of the option value effect
also shows that the ILECs will be fully compensated for the use of their
network when prices are set at the levels estimated by the TELRIC mod-
els. The risk fo the ILECs of a failure to recover the costs of sunk invest-
ments is greatest for portions of the local loop plant. Yet, this plant is
shown to exhibit very large economies of scate, and the ILECs' option to
build a smaller-scale network is essentially valueless. The conditions that
would render the real options theory as a killer critique of the use of the
TELRIC models simply do not exist.

It is important to understand the policy context of this conference. The topic
chosen — the application of real options theory to telecommunications pricing -
has been the subject of recent filings at the FCC in its landmark proceeding to
implement the Telecommunications Act 0f 1996." In response to the Commission’s
proposal to use forward looking economic prices for unbundled network elements
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(UNEs), the incumbent local exchange carriers (ILECs) sponsored an affidavit by
Professor Jerry Hausman in which he argued that the use of “a TSLRIC calculation
which ignores sunk costs for networks is systematically downward biased by a
factor of at least 2, and the factor probably exceeds 3.7 Although this argument
was eventually rejected by the FCC in its order adopting TELRIC (total element
long-run incremental cost), the debate has not ended.

The debate over the validity of TELRIC (and hence the importance of these chal-
lenges to TELRIC) can be traced to fundamental conflicts between the incumbent
local exchange carriers and the comperitive local exchange carriers (CLECs) over
ratemaking policies that will have a profound influence on the telecommunica-
tions market. Specifically, the ILECs argue for full recovery of their embedded
accounting costs, even if competitors succeed in capturing customers and market
share. The CLECs insist that interconnection and UNE prices should not be saddled
with make-whole costs reflecting accounting or embedded costs, but rather should
be set at forward looking cost. In response to the CLECs’ proposed use of forward
looking costing methods and models, the ILECs launched a full-scale attack on
the TELRIC models, designed to eliminate this significant challenge to their “right”
to recover all of their embedded costs.? Thus, although the focus of the conference
is on real options theory, at the root of the debate lie fundamental conflicts about
the direction that public policy should be taking at this crossroads regarding com-
petition in telecommunications markets. This calls for a more complete under-
standing of the policy context.

The ILEC position on how competition should affect pricing and costing policies
is well illustrated by a paper of Monson and Rohlfs of Strategic Policy Research
(SPR), released by the United States Telephone Association (USTA) in July 1993.
The paper entitled “The $20 Billion Impact of Local Competition in Telecommu-
nications,” claimed that competition threatened the ability of the ILECs to re-
cover the “contribution” to universal service from the customers of services priced
above cost — especially toll and access services. According to USTA, this “contribu-
tion is an integral part of the regulatory fabric that has maintained universal ser-
vice through subsidized rates for rural areas and residential customers.” The thesis
of the Monson and Rohlfs paper was that the policy goal of providing universal
service was inextricably linked to the ILECs’ ability to recover their embedded
costs.® Furthermore, the size of the universal service subsidy did not need to be
measured directly by estimating the costs of providing local telephone service to
the subsidized customer groups (e.g., rural customers), but could be measured by
the excess of rates over costs from the “contributing” services. In other words,
according to USTA, there was a simple duality theorem: All revenues collected from
services priced above cost are used to subsidize the provision of services to beneficiary
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customer groups at rates below cost. Therefore, any shortfall of contribution caused
by competition would need to be made up by increases in universal service subsi-
dies, lest these rates increase and universal service be threatened.

MCI opposed USTA's position, arguing that while local competition might threaten
the ILECs’ profits, it did not have to threaten universal service. MCI proposed
that universal service subsidies be made explicit, and then the ILECs’ rates could
be driven to forward looking cost by competition, without sacrificing universal
service. In MCI’s view, the size of the universal service subsidy (both then and in
the future) should be estimated directly, as the difference berween the direct costs
of providing service to targeted customer groups (e.g., rural customers) and the
revenues received from those customers.” The size of the “contribution” from over-
priced services was irrelevant to that measurement, in MCl's view, because these
overcharges could be explained by many factors other than “contributions” to uni-
versal service, such as cross-subsidies to competitive services, inefficiencies, or ex-
cess profits.

To prove that universal service subsidies could be measured directly by looking at
the costs of serving rural customers from the “botrom up,” rather than from the
“top down” (i.e., embedded costs), MCI commissioned Hatfield Associates Inc.
{(which was later renamed HAI) to construct a stylized model of the costs of pro-
viding local telephone service as a function of the density of population.® This
model showed that the size of the subsidy to basic local telephone services from
other services was $3.7 billion per year.’

The sizeable gap between the HAI model estimate and the SPR estimate — be-
tween $14 and $16 billion — received much attention ar the time and to this day
provides a powerful insight into the debate between the ILEC-sponsored and CLEC-
sponsored economists on the issues of the validity of TELRIC and the relevance of
real options theory to the pricing of UNEs. This is not a debate of abstract eco-
nomic theory, but rather part of a major public policy dispute between warring
corporations.

The Telecommunications Act of 1996 included two major provisions thar moved
forward looking cost models to the forefront. First, the Act required that universal
service subsidies be converted from an implicit to an explicit mechanism. This
meant that the size of the required subsidy had to be determined directly — rather
than using the USTA/SPR “duality” approach, which measured the $20 billion
contribution from above-cost services. Second, the Act required the ILEC:s to pro-
vide access to network elements on an unbundled basis at cost-based prices “deter-
mined without reference to a rate-of-return or other rate-based proceeding.”"® The
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passage of the Act and its implementation at the FCC and the state commissions
caused the potential new entrants into the local market (especially MCl and AT&T)
to launch major efforts to turn the initial stylized HAI model into a highly sophis-
ticated engineering-economic cost model of local telephone networks."

The latest version of the HAI model includes sophisticated engineering algorithms
that compute the amount of telephone plant required to serve customers in all
parts of the continental United States. The inputs on customer locations, tele-
phone line counts, and numerous geographical factors are highly detailed and dis-
aggregated, and enable the model to estimate costs separately for each Census Block.
Because the model contains separate modules for each category of telephone plant,
it yields cost estimates for each necwork element as well as the cost of the bundle of
services encompassed by the FCC’s definition of the basic universal service.

Two features of the HAI model are particularly noteworthy. First, the model is
completely open to inspection and dissection by outside parties. It is written in
Microsoft Excel and all of the data and algorithms are provided to the publicona
CD-ROM. Second, many of the model’s formulas and inputs can be varied to test
sensitivities. For example, the cost of copper wire or the fill factors (the percent of
telephone cables actually in use) can be varied at the will of the user. This stands in
marked contrast to the “black box” cost models provided by the ILECs in the past
(both those based on embedded and incremental cost). Among the major differ-
ences between the TELRIC models and the traditional ILEC-sponsored models
are:

¢ TELRIC models are open and transparent

¢ TELRIC models can be tested for sensitivities to hundreds of inputs and as-

sumptions,

Consistent TELRIC models can be used for all ILECs.

TELRIC models develop costs for each major element of the network from
the ground up, which minimizes the complex and controversial allocations
necessary when using embedded costs.

Clearly, the use of costing methods outside the control of the ILECs was a major
change to historic practice and created a significant threat to the ILECs at a crucial
juncture in the history of regulation.

Recently, the FCC adopted a model “platform” that it plans to use to size the
universal service fund for the large ILECs beginning in January 2000.'? The model
is a synthesis of three models, including the HAI model. It shares much of the HAI
approach to modeling described above, differing primarily in the methods used
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for “clustering” customers into local serving areas and to calculate distribucion
plant requirements. Because the FCC model platform is still being tested and has
not been on stage for long, one must surmise that it will receive much of the same
criticism that the ILECs leveled at the HAI model over the past five years. Thus,
the debate between the ILEC-sponsored critics and the TELRIC proponents will
undoubtedly be repeated as the FCC synthesis model moves into the limelight.

The HAI model has been vigorously, and unceasingly, attacked since its first incar-
nation in 1994. USTA and SPR claimed that the first HAI model’s assumption
that the telephone plant was built from scratch on a “greenfield” was only appro-
priate for costing telephone service in Kuwait or Bosnia.'> The ILEC artack has
focused on the theme that HAI models a “fantasy” network. Soon after the passage
of the Telecommunications Act, and the interexchange carries’ proposal to use the
model as the basis for pricing the unbundled network element as well as for uni-
versal service, USTA sponsored an attack that focused on the claim that the model
failed to account for growth in demand, but instead assumed that the ILEC “in-
vests at a single point in time to serve instantaneously the entire market.”" Jerry
Hausman'’s FCC filing on real options theory returns to the same theme, claiming
“the HAI model assumes a ‘start from scratch’ world where technology has never
changed, no uncertainty exists, and no firm ever made an investment without
correctly predicting how technology would change.”"

It is beyond the scope of this paper to address all of the attacks on the TELRIC
models made over the last several years. Nevertheless, it is important to put this
debate in perspective. All models by their nature involve simplification; the alter-
native is the construction of a parallel universe. So the question is not whether the
assumptions of the model are correct (indeed all simplifying assumptions are tech-
nically “incorrect”), but whether use of the model creates substantial irremediable
error, which some other feasible alternative does not.'

What the ILECs really want is for the TELRIC modeling process to be discredited,
so that the FCC would be forced to rely on some embedded cost basis for setting
rates paid by the CLECs."” In the ongoing universal service debates, USTA re-
cently filed a new plan at the FCC based on embedded cost.'® USTA estimates the
size of the universal service subsidy as the amount necessary to replace the intra-
company implicit subsidies included in interstate access charges. According to
USTA, “cost models can propetly be used for non-rural carriers to implement the
distribution of high cost funds, but should not be used to size the fund itself.
Rather, the fund should be sized based on the need to support universal service and
on the need to replace other sources of support.”'? USTA cites SPR’s 1993 esti-
mate of the $20 billion support contributed from access and toll services, noting
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the estimate was recently updated to nearly $24 billion annually. Interestingly, in
this age of rapidly declining prices in telecommunications services, the cost of
universal service is higher than ever before. Old habits die hard.

The purpose of presenting this historical overview to the policy issues at the heart
of the debate in the conference is to emphasize that the goal of the attacks on
TELRIC is to destroy, not to improve, the TELRIC models, and by doing so, force
the FCC and the state commissions to rely only on embedded cost-based prices.
Taken in this context, the test that the models must pass is not whether they are
always “right” or whether they are even capable of solving all of the economic
riddles posed by their opponents, but rather whether the models are reasonably
accurate and provide a fair regulatory tool, in comparison to the embedded cost
approach. The opponents of the models are clearly trying to show that the TELRIC
models fail to meet a reasonableness standard. How else can one interpret Profes-
sor Hausman's attempt to claim that the TELRIC prices are biased downward by a
factor of 2 or 3?

1. CAPITAL RECOVERY ISSUES IN TELRIC MODELS

Critics of the TELRIC models raise two issues concerning the models’ treatment
of capital recovery costs. First, they claim that the assumption of constant capital
goods prices is at variance with an expected large decline in the price of switches
and other electronic equipment over time.? Second, they argue that there is a
substantial option value that should be included in the TELRIC-based prices paid
by the CLECs. Each of these arguments is examined here in turn.

There are several reasons why the potential for declining capiral goods prices should
not undermine our confidence or reliance on the models. Three of these are stated
briefly (and then discussed more fully below):

1. The most important network element, from the standpoint of both universal
service and CLEC competition, is the loop. The loop is the most essential of
all ILEC facilities and also accounts for about one-half of the typical ILEC’s
rate base. It is highly unlikely that the capitalized value of the loop plant is
falling over time, and thus the critics’ argument concerning the declining value
of the ILECs’ plant neglects a large portion of the plant, whose value is con-
stant or even increasing.

2. Irisdifficult ro postulate future changes in switch prices from historical trends.
Moreover, the ILECs themselves have argued that productivity improvements
in local telephony will not continue at historic levels.”



Application of Real Options Theory to TELRIC Mode!s: Real Trouble or Red Herring 233

3. TELRIC models can be adjusted for accelerated depreciation, just as they are
adjusted for hundreds of other variables. Plausible estimates of declines in
capital goods prices would have a very small effect on TELRIC-based price.

The first point is that the unbundled network element that matters the most is the
loop. The ILECs currently provide 168 million subscriber lines, while the CLECs
provide only 5.6 million.?? For the vast majority of customers, CLECs will be
unable to duplicate the loop plant any time soon, so the only way they can offer
service to the public at large is by leasing unbundled loops. This makes unbundled
loops, and associated elements such as collocation, the linchpin of the Telecom-
munications Act of 1996. This point is realized by the industry and policymakers,
and consequently the model developers and regulatory agencies have focused the
greatest attention on the loop.

Rather than depreciating rapidly over time, much of the investment associated
with loop plant — such as poles and conduit — retains a substantial percentage of its
economic value over long periods of time.” Indeed, much of the supporting struc-
ture may actually increase in value over time, to the extent that replacement costs
are highly labor-intensive and the costs of installation are much higher after an
area is fully developed. Even the copper loop, which at one time was viewed as
plummering in value because fiber was considered a superior alternative, has re-
cently become more attractive as a medium for carrying xDSL signals. With re-
spect to loop plant, then, the depreciation concerns raised by the opponents of

TELRIC are much ado about nothing.

With respect to the second point, Hausman cites the example of an AT&T Class 5
Central Office Switch to demonstrate a rapid decline in capital goods prices. He
claims the price of the switch has fallen from about $200 per line in 1989 to $80
per line today.* Could this trend, if accurately measured, continue? There is some
evidence that it will not,” and it is useful to explain why large declines in prices are
unlikely to continue. As Professor Hausman points out, the Central Office switch
includes a switch block and a computer. The price of chips used in the computer
has declined rapidly in the past ten years, which is reflected in lower switch prices.
The prices of other components, as well as of software that is capitalized in the
purchase price, have not declined at similar rates. The price of labor used to engi-
neer, furnish, and install the switch has likely increased over time. This implies that
as chips become a smaller proportion of the total cost of the switch, even contin-
ued declines in chip prices would not cause as large a percentage drop in switch
prices as they have in the past.
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What have the ILECs said about the significance of the decline in capital goods
prices on their overall costs? USTA has recently filed comments on access charges
at the FCC in which they argue that the productivity improvements of the recent
past will not be achievable in the future.?® Central to their argument is that past
productivity gains have been achieved by reductions in employment and a “dra-
maric operational restructuring,” which cannot be replicated in the future. Fur-
ther, USTA's expert economist claims that a longer-term downward trend in pro-
ductivity has already begun, and that without future declines in employment, pro-
ductivity improvements will be even smaller.” USTA’s arguments on productivity,
and the notable lack of any recognition of a “dramatic” decline in capital goods
prices, is in stark conflict with the position taken by their experts critiquing TELRIC.

The final, and most important, point to make about the depreciation issue is that
the TELRIC models can be adjusted for accelerated depreciation, just as they are
adjusted for thousands of other variables.

Although the model has not yet been modified to allow for accelerated deprecia-
tion, the author has conducted several runs of the model to estimate the impact of
different depreciation rates on estimated UNE costs.?® Table 1 shows the sensitivi-
ties of the cost of “basic universal service” to reductions in the projected lives of
three categories of equipment: digital switching, computers, and digital circuit
equipment for New York Telephone (the reporting area for Bell Atlantic in the
State of New York). It is evident that even large reductions in depreciation lives do
not cause large-scale increases in the total costs of the UNEs or of local exchange
service. For example, even if the service lives of all three major categories of elec-
tronic equipment were cut in half, the cost of universal service (the loop, the switch
port, and local usage) would increase by only 11percent: from $13.66/month to
$15.14/month.” This extreme example, where all of the electronic equipment in
the ILECs" network is assumed to be worthless in half its normal lifetime — as
opposed to being worth less, as the critics posit — demonstrates how the rhetoric of
the ILEC advocates goes beyond any reasonable interpretation of the reality of
modern telecommunications networks.
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Table 1. Depreciation Scenarios

Scenario Total
End Office Switched
End Office Switching Network
Total Loop % Switching % Non-Line % Elements %
(Unit Cost) | Change| Line Port | Change Port Change | (w/o Public) | Change
per month per month per minute per month
HAI Model 9.34 0.98 0.00173 13.66
Defautlt
Inputs
One Halt
Depreciation
Life
Digital 9.24 1.1% 117 19.4% 0.00206| 19.1% 14.22] 41%
Switching
Computers 9.38 0.4% 0.98 0.0% 0.00174 0.6% 13.76 0.7%
Digital Circuit 10.02 7.3% 0.99 1.0% 0.00175 1.2% 1449 6.1%
Equip.
All thres 9.97 6.7% 1.18] 20.4% 0.00208{ 20.2% 15,141 10.8%
categories

2.  OPTION VALUES AND TELRIC

Hausman argues that “competitive firms use a ‘hurdle rate’ for investments far
beyond their estimated cost of capital.”*® He cites Summers survey of firms to
back up his claim that hurdie rates “exceed the cost of capital by a factor of be-
tween 2 and 10.”*' A closer examination of Summers’ evidence shows, however,
that it does not back up Hausman’s claim, and that Summers’ survey is consistent
with conventional capital asset pricing model (CAPM) cost of capital estimates, as
well as with the cost of capital used by the FCC.

The mean hurdle rate of 17percent reported by Summers can be compared to the
CAPM cost of capital.’> The CAPM cost of capital for a company of average risk
(beta equals one) is simply the risk-free rate plus the equity premium. The real
riskless rate has averaged 1.0 percent for the last sixty years. The equity risk pre-
mium for large companies such as those surveyed by Summers has averaged 7.4
percent, for a total average real return of 8.4 percent.® To compare this real return
to Summers’ nominal hurdle rate, it is necessary to adjust for inflation. The ex-
pected inflation at the time of the Summers’ survey can be estimated by taking the
ten-year government bond rate in 1985, which was 10.62 percent, and subtracting
the average real return on such bonds of 2 percent, to yield expected inflation of
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8.6 percent (which coincidentally was the approximate inflation rate over the de-
cade prior to 1985).* Subtracting 8.6 percent from Summers mean nominal hurdle
rate of 17 percent gives a real hurdle rate of 8.4 percent, which is identical to the
CAPM cost of capital for a firm of average risk.

This real hurdle rate of 8.4 percent is somewhat below the 11.25 percent rate of
return currently prescribed by the FCC.* With current expectations of inflation
running around 2.0 percent, the nominal hurdle rate consistent with Summers
would be approximately 10.4 percent.®® Interestingly, recent estimates of the ILECs’
cost of equity using the CAPM model also yield estimates in the range of 9.96 to
10.22 percent.”’

The literature on option values is relatively new and it cannot be proven that CAPM
or other conventional cost of capirtal estimates always capture these effects. Never-
theless, there is little evidence to suggest that required rates of return deviate sig-
nificantly from CAPM estimates.”® For example, in U.S. industries generally, Ca-
ballero and Pindyck find that doubling industry-wide uncertainty raises the re-
quired rate of return on new capital by about 20 percent.”

Although the author does not agree that the ILECs’ cost of capital is understated
by the traditional measurements relied on by the FCC, an upper bound to the
potential effect of uncertainty on the costs estimated by the TELRIC model has
been estimated here by running the HAI model with a 15 percent cost of equity.
The basis for this estimate is the recent filing of the ILECs at the FCC, which
discusses the marketplace uncertainties faced by the ILECs as the major reason for
their claim that their cost of capital has increased significantly to a range of 13.95
percent to 14.15 percent, from the 11.25 percent rate of return set in 1991.% Tt is
an interesting coincidence that the increase proposed by the ILECs is close to the
20 percent suggested by Caballero and Pindyck for the impact of a doubling of
uncertainty. Changing this input yields an increase in the average TELRIC cost for
basic exchange service by 8 percent compared to the default run of 11.9 percent
cost of equity — an upper bound well below the one suggested by Hausman.*!

The final factor to consider is whether the CLECs’ use of the network exposes the
ILEC to more risk than the typical customer. ILEC customers have always had the
option to use or not use the [LECs’ network. The uncertainty in demand faced by
the ILECs can be ascribed to a number of factors, including: Centrex (which is
discussed in greater detail below), demand for second lines, substitution of differ-
ent forms of access (special vs. switched) that require different mixtures of facili-
ties, and competition. For many years the ILECs have argued that competition (of
one form another) has been a major factor causing substantial financial risk. Thus,
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there is no reason to believe, 2 priors, that the risk to the ILECs from leasing UNEs
is different than these other risks. Indeed, it is reasonable to presume that the
CLECs' use of UNEs will reduce ILECs’ risk, because it means thar a loss of cus-
tomers to a competitor will not result in a lower utilization of the network.

Regulators are unlikely to have the information available to quantify the differ-
ences in uncertainty across different users of the ILECs' network. Perhaps this
explains the apparent goal of the [LECs to sow doubt and confusion on this issue.
Faced with an inability to scope out the size of a problem, the regulator could
reject a methodology (i.e., TELRIC) that is perceived to be highly sensitive to
factors that are difficult to quantify. This concern can be dispelled by analyzing the
possible impact of the CLEC demand for UNEs on the ILECs’ investment costs.

The first step in this analysis is to look at the major elements of a local exchange
network and consider what investments are sunk. The ILEC network has three
major components: the local loop, the local switch, and interoffice transport.? Of
these, only the local loop involves substantial sunk costs. Switching has become
more modular over the last several years. Capacity can be added by installing addi-
tional line cards, switching modules, and in some cases, processor capacity. Rela-
tively large variations in demand can be accommodated by installing or removing
these different components, which can then be reinstalled at other locations. The
capacity of interoffice transport facilities, which consist mainly of fiber optic links
between wire centers, can be easily augmented or reduced (a rare occurrence) by
substituting for the electronics at each end of the fiber.

The local loop portion of the network includes both significant sunk and non-
sunk costs. Sunk costs include structure costs {poles, conduits), trenching, serving
area interface construction costs, and the costs of placing the cable (copper or
fiber) on the structure. Non-sunk costs include the electronics installed at the serv-
ing area interface (such as digital loop carrier equipment) and terminating equip-
ment at the central office (e.g., fiber terminating equipment, distribution frames).

The next step in the analysis is to attempt to measure the ILECs exposure to the
risk that the CLECs will use loops for only a short period of time, after which the
plant is “stranded.” Making the best possible case for the ILEC side of this argu-
ment, one could measure the ILECs’ exposure to this risk as the difference between
the investment cost to serve 100 percent of the market versus the investment cost
of serving something less than 100 percent of the market, i.e., the sicuation where
the ILEC does not stand ready to offer UNEs to the CLECs.# It is then possible
to answer the question of whether the ILECs will receive adequate compensation

for this risk when UNE:s are priced at TELRIC.
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The analysis is based on the conservative assumption that the CLECs’ use of UNEs
would strand 10 percent of the existing number of subscriber loops. Since the
ILECs' plant would be stranded only if the decline in CLEC demand is not offset
by the growth in the market, this analysis allows for far greater than 10 percent
market penetration by the CLECs using UNEs. To estimate the investment cost of
different sized loop networks, the HAI Model 5.0a for New York Telephone was
run at three levels of demand: 100 percent, 90 percent and 10 percent of current
demand. Table 2 shows the results, which demonstrate significant economies of
scale in the production of subscriber loops: a change in demand from 90 percent
to 100 percent of the existing market requires only a 4 percent increase in invest-
ment, while the per-unit cost of serving 10 percent of the market is 5.7 times
higher than the per-unit cost of serving 100 percent of the market. The presence of
such large economies of scale implies that the ILECs should have a strong incen-
tive, absent any anticompetitive strategy, to lease capacity at prices well below the
CLECS’ cost of constructing their own loops.

Table 2. Investment Costs by Quantity Demanded

100 percent 90 percent 10 percent
Copper feeder cable (u/g) 274,272,241 251,740,976 55,826,874
Copper feeder cable (buried) 32,487,105 30,009,074 7,771,892
Copper feeder cable (aerial) 36,175,145 33,404,872 8,620,244
Fiber feeder cable (u/g) 24,349,087 24,119,864 23,157,448
Fiber feeder cable (buried) 63,996,012 63,246,234 55,849,239
Fiber feeder cable (aerial) 35,048,947 34,611,657 30,610,292
Feeder conduit 33,613,018 33,276,368 30,916,862
Feeder manholes 150,538,172 150,571,749 150,717,899
Copper feeder u/g placement 436,932,943 436,972,541 437,218,243
Fiber feeder u/g placement 454,238,241 454,136,879 452,549,981
Copper teeder buried piacement 12,741,689 12,746,758 12,760,470
Fiber feeder buried placement 61,859,281 61,715,172 59,185,419
Feeder pole inv 50,028,698 49,943,163 48,345,673
Distribution cable (u/g) 17,216,717 15,891,511 3,879,548
Distribution cable (buried) 640,778,401 588,524,892 133,358,001
Distribution cable (aerial} 353,290,848 325,453,835 75,707,322
Distribution conduit 4,388,020 4,233,079 2,432,575
Distribution conduit placement 190,237,578 185,450,195 110,507,589
Distribution buried placement 645,979,763 616,998,556 306,282,915
Distribution poles 212,452,228 203,186,086 102,863,175
TOTAL 3.730,624,135 3,576,233,460 2,108,561,663
Per Unit Cost 37,306,241 39,735,927 210,856,166

To determine the return necessary to compensate the ILEC for making invest-
ments, it is necessary to consider the choices it faces prior to making irrevocable
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commitments. The ILEC has two choices. Either it can invest to have the capacity
to serve 100 percent of the market, or it can invest to have the capacity to serve 90
petcent of the market, maintaining the option to make an investment in the future
period to serve the additional 10 percent of the market. An investment to serve
100 percent of the market involves no real option calculation, because manage-
ment has no flexibility (or interest) in adding to the capacity or withdrawing that
capacity in the future.* An investment in the first period to serve 90 percent of the
market gives the ILEC the option to add to its plant in the second period, and that
option must be valued.

Using the formula from Trigeorgis,* the value of the option to invest more in
period 2 can be calculated as:

C= pC* +(1-p)C~
1+r

where C* equals the value of the option if demand materializes in period 2 and C
equals the value of the option if demand does not materialize in period 2. As
shown in Table 2, however, the cost of the incremental investment in period 2 is
5.7 times the TELRIC cost of serving 100 percent of the market. At that per-unit
cost, the incremental investment would have a negative NPV, unless for some bi-
zarre reason the regulator allowed the ILEC to set a UNE price 5.7 times higher
than its retail rates and then CLECs actually purchased the UNEs at that price —
both of which are remote possibilities. Therefore, under either possible market
condition, the incremental investment is not worth making. This means C* and C-
are zero and the value of the option is zero.

Having shown that managerial flexibility is not a factor in the investment deci-
sion, it is possible to compare the cost of the investment in 100 percent versus 90
percent of market capacity to determine whether TELRIC will compensate the
ILEC for making the additional investment in the first period.

If one considers the ILEC’s a priori choice of whether to sink the investment nec-
essary to serve this demand, the expected revenue from this investment will be a
function of the probability that the CLEC uses the capacity over the life of the
plant. If probable revenue (net of variable cost) equals or exceeds the cost of build-
ing the extra capacity, the ILEC will be better off building the capacity. This is
expressed as:

EPTEL *Qi)‘i Z(IIOO% _190%)
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where PTEL is the TELRIC price (net of variable cost), Q is quantity demanded,
lis the probability of demand, and 1 percent is the cost of building capacity to
satisfy a demand equal to x percent of the existing market.

The analysis above indicates that the incremental investment per unit for the last
10 percent of the loops is approximately 40 percent of the average investment per
loop for the entirety of the loop plant (precisely 11.1 percent additional loops are
built for an additional 4.1 percent of investment, which yields a ratio of 36.9
percent). This allows the simplification of the equation above to:
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This implies that the ILEC would build capacity to serve the CLEC at TELRIC
prices, if it anticipates a 40 percent or greater probability (each year, adjusted to
yield the present discounted value) that the CLEC will use the capacity over its
lifetime.

This appears to be an easy condition to satisfy for a number of reasons. First, the
CLEC:s are unlikely to build loop plant in most areas, because they will be unable
to realize economies of scale equal to those of the ILECs. Second, any decline in
demand by CLECs for loop UNEs may well be offset by growth in the overall
demand for telephone service (e.g., second residential lines), in which case, the
loop plant will not be “stranded.” Third, the ILECs’ tolerance for the risk of aban-
doned loop plant appears to be very high, based on their revealed preferences. Let
history be our guide.

Over the past several decades, the ILECs have served other large customers who
expose them to significant risks of decreased utilization of loop plant. Centrex has
been a major competitive offering of the ILECs for decades and the ILECs have
built vast amounts of additional loop plant (often concentrated in small geographic
areas) to provide customers with the option to buy Centrex. Centrex service re-
quires a dedicated loop for each station ar a customer's premises. The competitive
alternative to Centrex, which is a PBX at the customer premise, requires a loop
only to trunk traffic between the PBX and the central office. Each individual sta-
tion is linked to the PBX with inside wire and then shares the PBX trunks (i.e., the
local loops) with all of the other stations at the customer premises. The ratio of the
loops needed for Centrex compared to a PBX is approximately 10 to 1. Thus, the
Centrex customer receives the option value of the investment made in the addi-
tional nine loops needed to provide the service. Yet the ILECs have traditionally
priced Centrex service aggressively, well below the TELRIC-based rates considered
as a usable proxy by the FCC in its 1996 interconnection order. The ILECs have
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revealed their tolerance for risk in the many Centrex tariffs filed over the past
twenty years.* It appears that their tolerance for risk adjusts depending on the
case that needs to be made to the regulator.

3. CONCLUSION

The real options issue is simply the latest in a series of arguments raised by the
ILEC:s in an attempt to forestall competition for large segments of the local ex-
change market. The thesis that the ILECs are not being compensated for use of the
network by the ILECs is a thinly veiled attempt to destroy any costing method or
pricing rule that would deviate from guaranteeing the ILECs full recovery of em-
bedded costs. The ILECs have, and will summon, a host of equity arguments to
support their case for full recovery of embedded cost. They undoubtedly will have
their day in court to argue equity, but this attempt to cloak equity in the garb of
efficiency should not be given any credibility in the public policy arena.

The best way to encourage CLECs to use UNE:s for a long period of time and
thereby reduce the ILECs’ risk of stranded plant is for the ILEC:s to provide high-
quality service at a low price. Cooperation on the ordering, testing, and provision-
ing of UNEs is essential to the commercial success of the CLECs and the willing-
ness of the CLECs to continue to use the UNEs over the long run. Thus, the
greatest danger of adopting the ILEC view of the real options theory is that it will
lead to greater stranded plant. That this will be accompanied by a slower introduc-
tion of competition may be in the ILECs' interests, but it is not in the public
interest.
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