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ARE RESIDENTIAL LOCAL EXCHANGE PRICES TOO LOW? DRIVERS TO
COMPETITION IN THE LOCAL EXCHANGE MARKET AND THE IMPACT OF

INEFFICIENTLY-SET PRICES

Agustin J. Ros1 and Karl McDermott2

In this paper we examine the major drivers and determinants of local exchange competition and
investigate the proposition that inefficiently-set local exchange prices are having an impact on
competition and inhibiting competition for residential customers.  Examining data as of the end of
1998, we find support for both propositions.  Using OLS and GLS estimates we find a  significant and
positive association between states that have more “balanced” tariffs and residential competition.  We
also find that those states that have a state-level universal service fund have higher levels of residential
competition.   This paper provides additional support for setting prices to reflect costs.  For two
measures of residential competition used in our data, we find that “rebalancing” tariffs by 10% leads to
approximately a 9% and 13% increase, respectively, in residential competition.

I. INTRODUCTION

Nearly five years after passage of the Telecommunications Act of 1996 (“the Act”)

there is still widespread debate about the status and extant of competition in the local exchange

market and whether the Act has succeeded or failed in one of its intended goal of fostering

competition.  While a consensus appears to have emerged that competition for large business

customers in dense metropolitan areas is beginning to take hold, no such consensus exists for

other types of customers. 3  Specifically, policymakers are asking when they will begin to see a

consensus emerge that competition is taking hold for:

• Smaller business customers located in non-urban, rural areas; and

• Residential customers.

                                                
1 Senior Consultant at National Economic Research Associates and Instructor at Northeastern University.
2 Vice President at National Economic Research Associates.
3 See section II below.
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There are plausible economic reasons why local exchange competition is developing in

this manner.  It should be no surprise that competition will first occur where the returns to

investing are greatest.  Only after these major opportunities are fully exploited will competitors

seek out less profitable opportunities.  For reasons dealing with the relative expense of

deploying facilities in urban as opposed to non-urban areas and the volume of demand

generated by large business customers as opposed to single-line business or residential

customers, one would expect the pattern of local exchange competition to develop in this

manner.

However, there may be other valid reasons that help explain this pattern of local

exchange competition.  Specifically, are there policy-related features of local exchange

markets—which may not be what one would find in undistorted competitive markets—that are

having an impact?  In this paper we concentrate on a unique feature of local exchange markets.

In the pursuit of universal service and fully exploiting the positive network externalities present

in telecommunications, policy makers have historically priced residential network access below

economic costs—i.e., lower than what one would find in competitive markets.  The revenue

sources that have historically been used to support residential prices include business services.

While this policy has helped in permitting the United States to achieve high rates of telephone

penetration, is it now distorting the development of local exchange competition and  impeding

competition for residential customers?

The purpose of this paper is to test this hypothesis.  Are inefficiently-set local exchange

prices having an impact on the development of local exchange competition and inhibiting the

development of residential competition?  We attempt to find empirical evidence for this

proposition and control for other factors that are impacting local exchange competition and

identify major drivers and determinants of local exchange competition.  Section II and III

provide a background on local competition and the economic predictors of local exchange

competition.  Section IV presents an econometric analysis.
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II. BACKGROUND

The fundamental purpose of TA 96 was to open up local exchange markets to

competition in the hope that competitive markets will do a superior job of accommodating the

enormous technological changes taking place in the industry than monopolies.  The Act opened

up the local exchange market by, inter alia: eliminating legal barriers to entry; removing

technical barriers to entry—e.g., requiring incumbent carriers to offer unbundled network

elements (“UNEs”) and to resell retail services at a wholesale discount; and requiring all

carriers to interconnect.

A consensus appears to be emerging on the status and extant of local exchange

competition: competition is taking hold and becoming robust for certain relevant economic

markets—e.g., large business customers in dense urban areas—but is still in its infancy for

other relevant economic markets—e.g., residential customers in non-urban areas.  This

consensus can best be reflected in the statements of many varies parties who normally oppose

each other in regulatory arenas.  For example, the Competitive Telecommunications

Association (“Comptel”) stated:

“The effectiveness of this landmark piece of legislation is particularly evident in
the market for business service…In particular, competition in the market for
residential service has been slow to deveop.”4

A report by Peter Huber indicated that:

“In the local market, competition has developed rapidly-but only where
competition makes strategic sense for new entrants.  It makes sense in the
business markets of large cities.”5

The Consumer Federation of America and the Consumers Union stated:

“To the extent there is competition, it is almost entirely restricted to large urban
areas.”6

                                                
4 Comptel Report on the State of Local Competition to the Honorable Tom Bliley, Jr. Chairman U.S. House of

Representatives Committee on Commerce, December 9, 1998.
5 Peter Huber, Local Exchange Competition Under the 1996 Act: Red-Lining the Local Residential Customer.
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And, finally, the Department of Justice indicated that:

“without universal service reform, local residential service, except in low-cost
urban or other similarly densely populated area…will be uneconomical for
competitors to provide.”7

III. DRIVERS OF LOCAL EXCHANGE COMPETITION

A. Economic Determinants

Traditional wisdom among economists throughout most of the twentieth century was

that local exchange markets were considered to be natural monopolies.  For any given level of

output, a natural monopoly exists if total industry costs are minimized by having a single firm

produce.  Natural monopolies and those industries approaching natural monopolies are

characterized by efficient firm size being large relative to total industry demand.  Beginning in

the early 1990s, the view that local exchange markets were natural monopolies began to change

especially as it pertained to certain relevant economic markets—e.g., business customers in

urban markets.  There are two sources that explain this transformation: demand and cost

conditions. Any attempt to determine the “drivers” of local exchange competition should

account for these two factors.

On the demand side, as the total market demand increases relative to the minimum

efficient scale of production more firms are able to efficiently serve the market.  Reasons why a

change in demand occurs include changes in consumer preferences, income, price of

complements or development of complementary products—such as the Internet—that raise the

value consumers place on the service.  As the market demand shifts upward, the socially

optimal output increases relative to efficient firm size and more firms enter.  Therefore, in our

econometric analysis we include variables that control for the level of demand in each state.

                                                                                                                                                          
6 Mark Cooper and Gene Kimmelman, The Digital Divide Confronts the Telecommunications Act of 1996.
7 Joel I. Klein, The Role for Local Competition: A Long Distance Run, Not a Sprint, Speech to the American

Enterprise Institute, November 5, 1997.
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Telecommunications costs include a fixed component that does not vary with the level

of output and a variable component that does vary with the level of output.  A major

determinant of efficient firm size is the output level at which economies of scale exhaust and a

major determinant of when economies of scale exhaust is the level of fixed costs that are

present.  As the level of fixed costs decrease two things happen: (i) first, in competitive markets

prices track costs and lower prices result in higher demand, and (ii) minimum efficient scale

decreases.  Both changes mean that the number of firms that can efficiently serve the market

increases.  In our econometric analysis, we include a variable that controls for the costs—

especially the fixed costs—to deploy infrastructure.

B. Regulatory Distortions

An important hypothesis that we test in this paper is the proposition that inefficiently-

set local exchange prices are having a significant impact on how local exchange competition is

developing.  Traditionally, business services have been used a revenue source to keep

residential local exchange prices below economically efficient levels.  Therefore, once

competition is permitted in the local exchange, at the margin competitors may inefficiently

target business customers and ignore residential customers.  That is, under current conditions

where business prices are likely above their economic costs there is too little residential

competition.  CLECs may be ignoring residential customers not because underlying demand

and supply conditions justify it but rather because of regulatory distortions.  If true, the policy

implication is that states should move more aggressively than they have to date in rebalancing

prices—i.e., setting residential and business prices in accordance with economic efficiency.

IV. EMPIRICAL ANALYSIS

In this section, we analyze the determinants of local exchange competition and test the

hypothesis that inefficiently-set local exchange prices are having an impact on the development

of local exchange competition.  We begin by describing the data, sources used and presenting

descriptive statistics.  We continue by discussing our hypotheses and our econometric model.

We conclude this section by presenting our results.
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A. Data

1. Dependent Variables

Table 1 below presents a description of the data that were used in this study.8  The

dependent variables used in our study are measures of local exchange competition. We use

several different measures of local exchange competition; some examine the extent of facilities-

based competition while others examine the extent of resale competition.  Furthermore, some

of the variables distinguish between business as opposed to residential competition.  Each

competition variable comes from the Federal Communications Commission’s Local Exchange

Competition: August 1999 which reports the extent of competition as of the end of 1998.9

The number of lines provided by CLECs (i.e., not UNEs or resale) are not publicly

available although estimates are that about a quarter of all lines provided by CLECs are

facilities based.10 As a result, we rely on variables that are likely proxies for facilities-based

competition such as: the number of CLECs holding numbering codes; percent of ILEC lines

(residential and other lines) served by switching centers where new entrants have collocation

arrangements; and ILEC lines leased to CLECs as UNE loops.11 Variables used for resale

competition include: the number of ILEC voice grade lines (residential and other lines)

provided to CLECs for resale to end users; and the percent of resold lines serving residential or

other than residential customers.

                                                
8 For both the dependent and independent variables, the data are state-specific—one measure for the state in

question.  We use data from the RBOCs, GTE and Sprint.  For variables such as population, per capita income
this presents no issue because the data are collected at the state level.  When the variables are company-specific
(such as the percent of ILEC lines leased to CLECs as UNE loops) a weighted average based on the number of
lines for each company is used.

9 Federal Communications Commission, Industry Analysis Division, Local Competition: August 1999.
10 Ibid., at
11 In this paper, ILEC lines leased to CLECs as UNE loops are considered a measure of facilities-based

competition because there is the likelihood those CLECs that lease loops are providing their own switching.
There is an exception to this general rule in those jurisdictions where the platform approach to local competition
has been adopted—i.e., where a CLEC leases a loop, switching and transport.  However, for the time period that
this study takes place, few jurisdictions had adopted the platform approach to local exchange competition.
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2. Independent Variables

There are a host of independent variables used in our analysis that are hypothesized to

have an impact on the extent of local exchange competition (both facilities based and resale).

Independent variables that control for demand-side effects include: per capita personal income,

total gross state product, gross state product for finance, insurance and real estate (“fire”), and

gross state product for manufacturing; and the average UNE loop price; and the average resale

discount.12  On the supply side we use lines per square mile as a proxy measuring how

expensive or inexpensive it is to deploy facilities and the average resale discount.13

As discussed above, we also include two other variables that likely have an impact on

the development of local exchange competition—the degree to which local exchange prices are

inefficiently-set and whether the state has some type of functioning universal service program.

For the degree to which local exchange prices are inefficiently-set, we use two measures.  The

first measure is the ratio of the monthly rate for a business with a PBX trunk and the monthly

residential rate while the second measure is the ratio of the connection charge for a business

with a PBX trunk and the connection charge for a residential line.14

                                                
12 Data for per capita income and gross state product are from the Bureau of Economic Analysis and are for 1997.

Data for UNE loop prices are for 1997 and are mainly taken from the National Association of Regulatory Utility
Commission (“NARUC”) Telecommunications Competition Repor 1998 and from the National Regulatory
Research Institute (“NRRI”) web page.

13 Data for the resale discount are for 1997 and are mainly taken from the National Association of Regulatory
Utility Commission (“NARUC”) Telecommunications Competition Repor 1998 and from the National
Regulatory Research Institute (“NRRI”) web page.

14 The data are for 1997 and are mainly taken from the Federal Communication Commission’s Reference Book of
Rates Price Indices and Expenditures for Telephone Service, tables 1.4, 1.5, 1.19 and 1.20.  For a few states,
information was taken from the Center for Communications Management Information (“CCMI”) and from
tariffs obtained directly from the states.
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Table 1: Description of Variables
Variable

Resale ILEC voice grade lines provided to CLECs for resale to end users as of Dec
31, 1998, (000).

Resale% Percent of ILEC voice grade lines resold, as of Dec 31, 1998.
Resale_res ILEC resold lines serving residential customers as of Dec 31, 1998, (000).
Resale_oth ILEC resold lines serving customers other than residential as of Dec 31,

1998, (000).
Resale_res% Percent of resold lines serving residential customers as of Dec 31, 1998.
Resale_oth% Percent of resold lines serving customers other than residential as of Dec 31,

1998.
Une ILEC lines leased to CLECs as UNE loops as of Dec 31, 1998, (000).
Per_une Percent of ILEC lines leased as UNEs, as of Dec 31, 1998.
Col_res Percent of ILEC residential lines served by switching centers where new

entrants have collocation arrangements, as of Dec 31, 1998.
Col_oth Percent of ILEC other lines served by switching centers where new entrants

have collocation arrangements, as of Dec 31, 1998.
Col_tot Percent of ILEC total lines served by switching centers where new entrants

have collocation arrangements, as of Dec 31, 1998.
Code CLECs holding numbering codes as of Dec 31, 1998.
Pop Population (000) 1997.
Lines Access lines of all incumbent local exchange carriers in thousands.
Sqmi Square miles.
Popsqmi 1997 population per square mile.
Linesqm 1998 access lines per square mile.
GSP_com 1997 Gross state product in communications, (000,000).
GSP_fire 1997 Gross state product in finance, insurance and real estate,  (000,000).
GSP_tot 1997 Gross state product all industries, (000,000).
GSP_man 1997 Gross state product in the manufacturing industry, (000,000).
Percap 1997 Per capita personal income.
P_bs Monthly rate for a business with a PBX trunk, 1997 dollars.
P_rs Monthly residential rate, 1997 dollars.
Bs_rs Ratio of monthly rate for a business with a PBX trunk and monthly

residential rate.
P_bscn Connection charges for a business with a  PBX trunk, 1997 dollars.
P_rscn Connection charges for a residential line, 1997 dollars.
Bs_rs_cn Ratio of PBX connection and residential connection charges.
Resale_dis Average resale discount in the state.
UNE_price Average UNE loop price in the state.
US 1 if state has a universal service plan that is either functioning or under

revision, 0 otherwise.
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For our universal service variable we use a survey report from NRRI.15  The NRRI

report provides the results of a survey that NRRI conducted to examine state commission

actions to further and support universal service.  The NRRI survey examined the status of each

state’s universal service plan as of the early part of 1998.  NRRI found that while there were

many states that had either approved a state universal service fund or where approval was

pending, fewer states indicated that their fund was either functioning or currently under

revision.  Therefore, we created a dummy variable to identify those states where their fund was

either functioning or currently under revision.

Table 2 below presents the descriptive statistics of the variables used in this study.  The

data indicate that as of the end of 1998 local competition was in its infancy.  The average

number of resold lines per state was about 50,000 which represented about 1.5 percent of the

market.  On average, there were fewer UNE loops sold in each state, only about 5,000 which

represented about .2 percent of the market.  What the data do not show, however, and which is

confirmed in the FCC’s Local Exchange Competition: August 1999 report is that local

competition is growing rapidly.16  The data also indicate that competitors have collocated in

end offices that contain about 50 percent or non-residential lines and 37 percent of residential

lines.  This means that competitors are able to “address” a fairly large percent of the market.  In

the face of profitable opportunities or the attempt by incumbent carriers to exercise market

power, competitors are well positioned to provide alternative services.

The data also indicate that monthly business prices are significantly above residential

prices and the same applies, although to a lesser extent, for connection charges.  This variable

is a measure of the degree to which local exchange prices in each state are inefficiently set—

i.e., the degree to which local exchange prices are unbalanced.  The data indicate that, on

                                                
15 State Universal Service Funding and Policy: An Overview and Survey, Edwin A. Rosenberg and John D.

Wilhelm, NRRI, September 1998.
16 For example, compared to the long distance market at similar points in time, local competition is progressing

more rapidly.  In the first quarter of 1998, CLECs added more access lines than the RBOCs.  The non-AT&T
long distance carriers did not have more incremental minutes until a full 10 years after MCI carried its first
switched long distance minute.
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average, monthly business prices are about 2.9 times above residential prices and business

connection charges are about 1.5 times above residential connection charges.

Table 2: Descriptive Statistics
Variable Observations Mean Std. Dev. Minimum

Value
Maximum

Value
Resale 50 46.15648 64.09523 0 284.0132
Resale% 50 1.508219 1.135412 0 5.028401
Resale_res 50 20.24232 31.38245 0 165.8662
Resale_oth 50 25.96053 37.86764 0 189
Resale_res% 50 40.3573 24.79735 0 83
Resale_oth% 50 58.57647 24.45114 17 100
Une 50 5.860713 11.39266 0 49
Une% 50 .1884358 .4063425 0 2.69708
Col_res% 50 36.50219 17.81136 4 81.54307
Col_oth% 50 49.39897 18.31369 13.8 91.9
Col_tot% 50 40.90785 18.26937 6.7 84.3
Code 50 8.90 7.11 1 34
Pop 51 5249.874 5844.743 480.043 32182.12
Lines 50 3442.34 3946.51 284 21483
Sqmi 51 69339.97 85516.35 61.4 570373.6
Popsqmi 51 339.5627 1207.503 1.06887 8630212
Linesqm 51 407.9091 2088.823 0 14983.71
GSP_com 51 4149.549 5516.825 238 26311
GSP_fire 51 30790 44733 1930 237282
GSP_tot 51 158886.9 187534.2 15214 1033016
GSP_man 51 27036.69 29276.72 996 146173
Percap 51 24326.63 4003.049 18098 35863
P_bs 51 54.2503 18.91313 25 116.04
P_rs 51 18.66948 4.38621 9.82 27.68
Bs_rs 51 2.888258 .6713013 1.834631 4.620785
P_bscn 51 53.97 19.75 15.10 99.04
P_rscn 51 38.79 10.23 9.82 60.61
Bs_rs_cn 51 1.50 .70 .53 3.40
Resale_dis 48 18.18 4.98 9.88 32.75
Une_price 46 20.65 16.89 9.96 121.75
US 51 .275 .451 0 1
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Other interesting findings from Table 2 are state policies on pricing of UNE loops, the

resale discount and progress on universal service.  The data indicate that in 1997 the average

resale discount was 18.2 percent and the average UNE loop price was $20.  Also, as of 1998

only about 28 percent of states had a universal service fund that was either functioning or under

revision.

B. Econometric Analysis

1. Testable Hypotheses

There are two broad measures of competition in this study: facilities-based and resale.

This is further broken into, where possible, residential and business competition.  The impact

that the independent variables are hypothesized to have on the dependent variable depends on

whether the dependent variable is measuring facilities as opposed to resale competition and

whether the dependent variable is measuring residential as opposed to business competition.

Table 3 below indicates the expected signs of our econometric analysis.

Table 3: Predicted signs of econometric analysis

Resale Facilities-Based
UNE Loop Collocation

Independent
Variables

Residential Bus. Residential Bus. Residential Bus.

Per-capita Income + + + + + +
GSP Variables + + + + + +
Lines/sq. mile - - - - + +
Bus./res. Ratio - + - + - +
UNE Loop Price + + - - + +
Resale Discount + + - - - -
U.S. Fund - + +

We predict that the variable measuring the degree to which local exchange prices are

inefficiently-set—specifically, the degree to which business rates are being used to support

residential rates—will have a negative impact on residential competition regardless of whether

the dependent variable is measuring resale or facilities-based competition.  On the other hand,
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we predict that as the business/residential ratio increases competitors have increased incentives

to target business customers and so we expect the sign to be positive when the dependent

variable is measuring business competition.

We expect the universal service variable to have a positive impact on facilities-based

competition (including UNE competition) when the dependent variable is measuring residential

or competition.  To the extent residential prices are set below economically efficient levels, the

universal service is fund is intended to provide a subsidy to carriers that serve the customer.

Because the universal service payment is only for residential an single-line business customers

and since our measure of business competition is for more than one line, we do not expect to

see an impact when the dependent variable is measuring facilities-based competition for

business customers.  Also, since universal service payments are not given to carriers that

provide service through reselling, we do not expect to see an impact when the dependent

variable is measuring resale competition.

We expect the UNE loop price to be negatively related to UNE competition but

positively related to other facilities-based competition or resale competition regardless of

whether the dependent variable is measuring residential or business competition.  As the UNE

price increases, other forms of competition become more attractive.  The same logic applies for

the resale discount.  As the resale discount increases other forms of competition become less

attractive.  Therefore, we expect to see the resale discount positively related to resale

competition but negatively related to other facilities-based competition including UNE

competition.

Other independent variables include access lines per square mile, the gross state product

variables (fire, manufacturing and total) and per-capita income.  Access lines per square miles

measure how expensive or inexpensive it is to deploy facilities.  Therefore, as access lines per

square miles increase we expect to observe a positive sign when the dependent variable is

facilities-based competition excluding UNE competition.  As it becomes cheaper to deploy

facilities, competitors are less likely to use UNE loops or resale.  Finally, we expect that the

gross state product variables and per capital income will likely have a positive impact on all
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forms of competition—resale, UNE loop, facilities—and for both residential and business

customers.

2. Results

We use the dependent and independent variables mentioned above to run several

different econometric models.  The models take the following form:

(1) Yi = ß0 + ßjXj + e

where: Yi is a vector of local exchange competition variables such as resale or facilities-based

and type of customer such as residential or business; Xj is a vector of the independent variables

described in Section III A above; ß0 is a constant term and e is a random disturbance variable

assumed to be distributed with zero mean and specifiable covariance structure.17  Equation (1)

is estimated using ordinary least squares (“OLS”) except when heteroscedasticity is present and

we use generalized least squares (“GLS”).  Table 4 presents the results when the dependent

variable is a measure of facilities-based competition and Table 5 presents the results when the

dependent variable is a measure of resale competition.

Equation (1) in Table 4 is estimated using OLS and uses the number of CLECs assigned

numbering codes in each state as the dependent variable (code).  The most important variable

explaining the variation in the dependent variable is the gross state product for fire—finance,

insurance and real estate.  GSP_fire is positively related to code at the 5% level.

The results from equation (1) indicate that there is support for our hypothesis that

inefficiently-set local exchange prices (Bs_rs) are having an impact on the development of

local exchange competition.  Specifically, our data set indicates that, holding all other factors

constant, as prices are less efficiently set—i.e., more unbalanced—the number of CLECs

holding numbering codes increases.  The Bs_rs variable has a t-stat of 1.99, which at 46

observations is significant at the 10% level and almost significant at the 5% level.  As

                                                
17 The starting assumption is that e is distributed identically and independently with zero mean and finite, constant

variance.  This assumption can be relaxed to allow for heteroscedasticity (non-identical distribution) and/or
serial correlation (non-independent distribution) following tests on the data.  We heteroscedasticity is present we
estimate equation (1) using GLS.
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discussed above, by the end of 1998 much of the competition occurring in local markets was

focused toward the business customers.  As such, unless a variable specifically measures

residential competition—such as the amount of residential resale—measures of generic local

exchange competition like code are likely more reflective of business competition.  With this

interpretation in mind, the results from equation (1) indicate that unbalanced local rates are

encouraging competitors to target business customers.

Table 4: Determinants of Facilities-based Competition (Std. Error in parenthesis)
Dependent Variables

Independent
Variable

Code
Equation (1)

Col_res
Equation (2)

Col_oth
Equation (3)

Linesqm .000468
(.000314)

-.000084
(.00076)

.00195*

(.00034)
GSP_fire .000114*

(.000015)
.000074*

(.000032)
Percap .00122

(.00098)
Bs_rs 2.01**

(1.01)
-5.95**

(3.04)
-5.49**

(2.96)
US 3.03**

(1.57)
12.03*

(4.69)
8.05

(5.22)
UNE_price -.073**

(.041).
-.351*

(.085)
-.366*

(.095)
Constant .48

(3.35)
29.31

(28.76)
69.32*

(10.56)
N 46 46 46
F-stat F(5, 40) = 15.04* F(5.40) = 19.30* F(5.40) = 62.15*

Adj R-squared .61 .35 .35
*Significant at the 5% level or above; ** significant at the 10% level;

Other interesting finds from equation (1) are the importance of states having some type

of functioning universal service fund and the impact of the UNE loop price.  According to our

data, those states that have a functioning universal service fund or whose fund is currently

under revision had approximately three more CLECs holding number codes holding other

factors constant.  Also, higher UNE loop prices had a negative, though small, impact on the
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number of CLECs holding number codes.  Both the universal service and UNE loop price

variables are statistically significant at the 10% level.

Equation (2) provides additional empirical support for the proposition that inefficiently-

set local exchanges prices are impacting the development of local exchange competition and,

specifically, inhibiting competition for residential customers.  Equation (2) is estimated using

GLS.  The dependent variable in equation (2)—Col_res— is the percent of ILEC residential

lines served by switching centers where new entrants have collocation arrangements.  The

results from equation (2) indicate that as the prices are less efficiently set—i.e., more

unbalanced, the percent of ILEC residential lines served by switching centers where new

entrants have collocation arrangements decreases. The Bs_rs variable has a t-stat of 1.96, which

at 46 observations is significant at the 10% level and almost significant at the 5% level.  When

substituting the average value of Bs_rs (2.89) into equation (2), we conclude that rebalancing

prices by 10% leads to a 3.2 percentage point increase in the percent of ILEC residential lines

served by switching centers where new entrants have collocation arrangements.  This is

approximately a 9% increase from the average value of the dependent variable.

Other important variables explaining the variation in the dependent variable are, once

again, universal service and UNE loop prices.  The universal service variable is significant at

the 5% level.  The coefficient indicates that those states that either have a functioning universal

service fund or whose fund is under revision have more residential competition.  The

magnitude of the US coefficient is quite high.  Specifically, when US is one the percent of

ILEC residential lines served by switching centers where new entrants have collocation

arrangements increases by 12 percentage points.  Finally, the UNE loop price is negative and

significant at the 5% level, although as in equation (1) the impact is relatively small.

Equation (3) uses the percent of other lines (i.e., non-residential lines) that are served by

switching centers where new entrants have collocation arrangements and is estimated using

GLS.  The results from equation (3) indicate that lines per square miles, GSP_fire, Bs_rs ratio

and the UNE loop price explain about 35 percent of the variation in the dependent variable.
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Lines per square mile and GSP_fire are both significant and positively related to the dependent

variable at the 5% level.

The Bs_rs ratio and the UNE loop price are both significantly related to the dependent

variable at the 10% level, however, their signs are negative, the opposite of what we predicted

in Table 3 above.  A plausible explanation is that the dependent variable is not a perfect

measure of facilities-based business competition.  Competitors are not required to collocate in

order to serve a customer via their own facilities.  All that is required is some point of

interconnection that need not be in an end office serving customers.  What the results of

equation (3) may be indicating is that if the Bs_rs ratio is significantly high, competitors will

find it more advantageous to pursue a pure facilities-based strategy where collocation is not

required.  This can also explain why the UNE loop price variable is also negative.  As the loop

price increases, competitors turn away from purchasing loops and do not need to collocate as

much.  Further examination of this issue would be fruitful, however, given our data constraint

we were not able to pursue this area of inquiry.

Table 5 below presents the results from our econometric analysis when the dependent

variables are measuring some type of facilities-based competition.  Specifically, equation (4) in

Table 5 uses the number of ILEC voice grade lines provide to CLECs for resale to end users

(Resale) as the dependent variable while equation (5) uses the number of ILEC resold lines

serving residential customers (Resale_res).

Equation (4) was estimated using OLS.  The results indicate that based on our data, the

major drivers of resale competition are GSP_fire and the level of the resale discount.  The

degree to which local exchange prices are inefficiently-set have no impact on Resale.

GSP_fire is positively related to Resale at the 5% level and the coefficient indicates that each

additional $1 billion in GSP_fire increases resold lines by about 1,300.  The level of the resale

discount is positively related to Resale at the 5% level and the coefficient indicates that each

percentage point increase in the resale discount increases resold lines by about 3,200.

Table 5: Determinants of Resale Competition (Std. Error in parenthesis)
Dependent Variable

Independent Resale Resale_res
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Variable Equation (4) Equation (5)
Linesqm -.00196*

(.00064)
GSP_fire .00126*

(.00013)
Percap -.00245

(.0017)
Bs_rs -5.44

(6.13)
Bs_rs_cn -9.11

(8.45)
-10.86**

(6.25)
Resale_dis 3.20*

(1.34)
.879

(.790)
UNE_price  .491

(.350)
Constant 11.01

(41.86)
37.11

(25.48)
N 44 48
F-stat F(5, 38) = 20.13* F(4, 43) = 3.60*

Adj R-squared .69 .09
*Significant at the 5% level or above; ** significant at the 10% level;

Equation (5) was estimated using GLS and the results provide support for the

proposition that inefficiently-set local exchange prices are impacting the development of resale

competition for residential customers.  While the Bs_rs ratio has no impact on the amount of

residential resale competition, the Bs_rs_cn ratio does—i.e., the ratio of the business

connection charge to the residential connection charge.  The Bs_rs_cn ratio was negatively

related to residential competition and was significant at the 10% level.  When substituting the

average value of Bs_rs_cn into equation (1), the coefficient on Bs_rs_cn indicates that

rebalancing prices by 10%—where by rebalancing we mean higher residential prices and lower

business prices—leads to an increase in residential resold lines of approximately 2,700 or

approximately a 13% increase from the average value of the dependent variable.18  The other

variable of significance was lines per square mile which is a proxy for the cost of deploying

                                                
18 For the “unbalanced” bs_rs_cn value we took the ratio of the P_bs_cn and P_rs_cn which was 1.39.  To obtain

the 10% “rebalanced” value for the Bs_rs_cn variable, we decreased and increased the average business and
residential connection prices, respectively, by 10% and took the ratio of these numbers which turned out to be
1.14.
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facilities.  Lines per square miles are negatively related to residential resale competition and the

variable is significant at the 5% level.

V. CONCLUSIONS

In this paper we examined the major drivers and determinants of local exchange

competition and investigated the proposition that inefficiently-set local exchange prices are

having an impact on competition and inhibiting competition for residential customers.

Examining data as of the end of 1998, we found support for both propositions.  Using OLS and

GLS estimates we found a significant and positive association between states that have more

“balanced” tariffs and residential competition.  We also found that those states that have a state-

level universal service fund have higher levels of residential competition.   This paper provides

additional support for setting prices to reflect costs.  For two measures of residential

competition used in our data, we found that “rebalancing” tariffs by 10% leads to

approximately a 9% and 13% increase, respectively, in residential competition.


