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ee Docket No. 96-98

The United States Telephone Association ("USTA") hereby files the attached
document entitled "CLEC Network Extension Cost Model" and requests that the
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Network Extension Cost Model was cited in the "Reply Declaration of Robert W.
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Background & Introduction 3

The Industry has asked CSMG and Criterion to determine the proportion of
currently "off-net" buildings that can be profitably served by CLECs within a set of
seven representative US cities ...

Representative Cities
Population and Business Lines

Competitive Provider Network

•
i i .- - - - - - - - - - - - - - - - - - - - - - - ,

:J~
:~-y \:I

I
CU.I~

o.m.cMkln

CL C IFiber "Off-Net" BUilding
Lateral

Extension

Existing CLEe Network

L, "O__n-_N_e_l"__BU_ild_in_g__~:, ~--------j

•

Cleveland
Pop: 505,616

BL: 33,948

Greenville
Pop: 58,282
BL: 12,471

•

Dayton
Pop: 399,444
BL: 16,597

St. Paul
Pop: 272,235

BL: 7,889

Tucson
Pop: 405,390

BL: 23,360

•

Seattle
Pop: 516, 259

BL: 43,001

Source: Criterion and CSMG Wirecenter Database

I Tier 1 Cities I I Tier 2 Cities I
• Cleveland • St. Paul

• Seattle • Tucson

I Tier 3 Cities I
• Akron

• Dayton

Build Considerations

• Distance
• Trenching & Labor Costs
• Fiber &Electronics Costs
• Addressable Voice &Data

Revenue in Target Building

• Greenville

This analysis requires an understanding of both CLEC costs and revenues

S 683.133 EJV CLEC Fiber Interim 426.01
CONFIDENTIAL Final ---CSMG



Background & Introduction 4

This task has been split into the following three steps ...

Estimate costs to extend
network to additional

bUilding

:Ie

:II: :Ie

:II:

:II:

J:

:II:

:II:

:II: :II:

:Ie

:II:

---CSMG

Distance of Building from Existing Fiber

,/
,/ ,/ ,/ ,/

,/ ,/ ,/
,/ ,/ frontiir
/ v "even

v e area"
p.evenLl

• Which buildings lie above the
revenue frontier based on their
distance from fiber and their
expected revenues?

Illustrative
Distribution of Buildinas

• For each building within a
given city, what is the revenue
a CLEC could expect to
receive over time?

~
=s
.Q

~
Q.
Ql
:::I

~
&:""g

0Ji

Distance of Building from Existing Fiber

Final

Illustrative
Revenue Breakeven Frontier

• Within each of the seven
markets, what is the revenue
required from an "off net"
bUilding in order to recoup
incremental costs and
investment for the gamut of
distances away from existing
CLEC fiber?

"2 0 :::::::::::::::::::::::::: f··roiltlef .
.!i: C -Ite.'I

efl
5- B eo ere"" .
Ql p.e"ei'\"tl· . ~

r §I ] J J
! ~! ~! ~ I
! ! ! I

: ~ ~

........................

..................

.....1

................................................

"Off-net"
bUilding

• For a building at a given
distance from existing CLEC
fiber, what are the total
(operating &capital, fixed &
variable) costs to build fiber to
that bUilding?

S 683.133 EJV CLEe Fiber Interim 426.01
CONFIDENTIAL



2_St~~,~>) » .. > Background & Introduction 5

In order to carry out Step One for each market, we calculate total costs associated
with installing and operating fiber to connect and service an "oft-net" building at
any given distance from an existing CLEC fiber ring with a SONET architecture

....------....
CSMG

~
ClEC

Cia:, 5

Line
ends

None

SG&ACosts
• Customer care & retention
• Billing expense
• Bad debt expense
• Sales & marketing

CLEC CO

LD Operating Costs

Network Expenditures
• Splice box on CLEC ring
• ATM Port Card in CLEC CO
• ADM Port Card in CLEC CO

Incremental Existing Network

!1i!1~1~

CLEC Fiber Optic Ring

Final

None

Outside Plant Operating Costs
• Pole attachment fees
• Fiber maintenance

Fiber Installation
• Installation cost (aerial and

underground)

CLEC Fiber Extension
(Distance Sensitive)

Fiber Installation
• Fiber cost
• Conduit cost

Basement CPE

"Off-net building"

, c~n~

I , , ,

., fiber \atera\._---------------

"Off Net" Building

None

Initial Customer Premise Costs
• Labor costs
• Initial entrance fee

Customer Premise
Electronics

• Optical ADM
• ADM Port Card
• Racks. HVAC, UPS. Security

On-going Customer Premise Costs
• Revenue sharing
• Franchise agreements
• Power supply
• Rent
• Monitoring

u
;;
'u
II)
c.

h
(3

l!
II)
I:
II)

"

S 683.133 EJV CLEC Fiber Interim 4.2601
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~!~~p~~2_ >2 .> Background & Introduction 6

For each of these cost components, we have developed detailed input
assumptions...

"Off Net" Building CLEC Fiber Extension

(Distance Sensitive)

Incremental Existing Network

CLEC CO

No additional city-specific OpEx costs

No additional city-specific CapEx costs

IJ

• Splice box on CLEC ring: $1,000
• ATM Port Card in CLEC CO: $1,000
• ADM Port Card in CLEC CO: $1,000
• One-time Sales & Marketing: 2x first month Revenue/yr.
• Annual Customer Care Expense: 4% of Revenue/yr.
• Annual Billing Expense: 1% of Revenue/yr.
• Annual Bad Debt Expense: 1.5% of Revenue/yr.
• LD Operating Costs: 80% of LD Revenues

I 'L.~~~ 11
CLEC Fiber Optic Ring

!~I!!!I~

• Trenching cost: $17-$30 per foot
• Aerial installation cost: $2.50-$3.50 per

foot
• Permitting Costs at 500 feet: $100­

$7,500

• Per foot per strand fiber cost: $0.03
for 144 strands

• Per foot conduit cost: $1.28
• Per foot pole attachment: $0.03­

$0.05/ft.lyr.
• Per foot fiber maintenance: $0.09­

$0.11/yr.

n"Off-net building"

, CLECO"'"

, , , " 11 '----TI~!!~~!'!'--
• Optical ADM: $25,000
• ADM Port Card: $1,000 per DS3
• Building Set Up: $50,000

- Racks, HVAC, UPS, Security
• Electricity Cost: $1 ,000-$1 ,500/yr.
• Monitoring: $1,200-$1 ,BOO/yr.

• Labor costs for set up: $24,000-$33,000
• Initial entrance fee: $250-$400
• Ongoing revenue sharing: 0% of revenue/yr.
• Franchise agreements: 0%-5.5% of revenue/yr.
• Annual rent: $3,000-$4,800/yr.

S 683.133 EJV CLEC Fiber Interim 4.26.01
CONFIDENTIAL r':inal

..------....
CSMG



2-_ --:>~_> Background & Introduction 7

Many of the cost inputs vary considerably by city. Here are some examples...

~ecific Costs

"Off Net" Building CLEC Fiber Extension
(Distance Sensitive)

Incremental Existing Network

LD
Network

CLEC

Class 5

CLEC CO

No additional city-specific OpEx costs

No additional city-specific CapEx costs

CLEC Fiber Optic Ring

--....-4-~1ft!1~ ~

d ..I!!I~

• Trenching cost: $17-$30 per foot
• Aerial installation cost: $2.50-$3.50 per foot
• Permitting Costs at 500 feet: $100-$7,500

CLEcnew
f\ber lateral

---------------
Basement CPE

"Oft-net building"

• Labor costs for set up: $24,000-$33,000
• Initial entrance fee: $250-$400
• Ongoing revenue sharing: 0% of revenue/yr.
• Franchise agreements: 0%-5.5% of revenue/yr.
• Annual rent: $3,000-$4,800/yr.

7,6687,668

10,902 ~Al500 Feet
• AI 5,000 Feet

Terrestrial Trenching Permit Costs

5,875
5,31

8,000

2,000

011- r_ r:=:-. ,_ , _ _

AAron Cleveland Dayton Greenville SI. Paul Seattle Tucson

6.000

4,000

10,000

12.000
100%100%100%

Percent Terrestrial Build

10%

20%

AAron Cleveland Dayton Greenville SI. Paul SeaUIe Tucson

30%

[I 1<"1" F<"":"] IT' I0% I I ,on,,:,] I '00' I I

40%

80%

90%

50%

60%

70%

100%

$17.21

Telecommunications Line Installer
and Repairer Hourly Wages

AAron Cleveland Dayton Greenville SI. Paul Seattle Tucson National

Average

$20 1 $18.68

$18

$16

$14

$12

$10

$8

$6

$4

$2

$0 US-r-.r:::::L.,....--l:!...:.L.-,--L.:-"-.-~

Source: Bureau of Labor Statistics Source: Conversation with City officials Source: City Officials

S 683.133 EJV CLEC Fiber Interim 4.26 01
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>~ Background & Introduction 8

The model output is the revenue generation required from the "off-net" building in
order for the CLEC to "break even" based on expected cash outflows from
investment and operations. This result is sensitive to the building's market
location and its distance from existing CLEC fiber...

• Since some costs scale with revenue (and usage), the algorithm becomes an iterative process

Note: The model has the
flexibility to calculate
revenue required at a
number of different
"breakeven" definitions
including those related to
IRR, NPV and Funding
Requirement at any level

• Weighted Average Cost of Capital
=15%

• Corporate Tax rate =40%
• Straight line depreciation

assumed
• Terminal value of premises: 10x

EBITDA

•

Cash Inflow
(Revenue

Generation)

Jlj;~l'1,~ '.
'J/" >'l\ .~
.n, .

< - I Ie" r "'

Year 1 Year 2 Year3 Year 4 YearS

.-----------------------,
: Solve to find revenue :
, (Assume constant each year) :
'- - - - - - -- - - - - - - - - -- - - - - --

--------------------------1
,
I
I,
I,,

I--'i"'-"~"'---' "~ I

~~~~~

I
I,,,
I ,L .

[3 COGS
• SG&A

o Taxes

Cash Outflow
(Operations)

Year 1 Year 2 Year 3 Year 4 Year S

----~-;:";',;.,>,t'>I"0 ..: .
Capital

Reinvestment
We assume 1.04% monthly

Capital Reinvestment
beginning in Year 5

Cash Outflow
(Investment)

Year 1 YearS

CapEx and OpEx assumptions from the previous pages
drive these calculations

Netwk. Exp. .
Fiber & CondUit

(~~:iPal Cost

-~igJiPlJ
'----------V- .._~

S 683.133 EJV CLEC Fiber Interim 4.2601
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~~~ii.·~~ >L / /'/'i<;:,<,-:,:<',ft7 , Background & Introduction 9

We calculate the model output (revenue generation required by building to ensure
breakeven) over a wide range of distances for each of the seven markets to create
a revenue breakeven frontier...

Example Revenue Breakeven Frontier

........ 'l ::.::,:;:;;-:..· · · ~·i -:::: 'Of............. p"............................. (t'1

E I................................................. ..~~~e~f!OO!i~r .... 1

01········ ~~"

1 :...:..~~~~oue I '
t:t f'~---~1
~ I II.I.Ut;;:-.-~/~ >~11T4/ll/e" ':--.. ;Ql I _______;~ I· ~-__..

Repeat for all
markets

Distance ofBuilding from Existing Fiber

Our final draft revenue breakeven frontier assumptions are presented today

S 683.133 EJV CLEC Fiber Interim 42601
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Background & Introduction 10

In every city, Criterion has plotted each building's distance from CLEC fiber and
expected revenue. These points can then be compared to the revenue-distance
breakeven frontier to determine which buildings justify a CLEC investment

Profile ofbUildings in sample city Addressability Test

][ · :l·· ·][ ·· ··· ·][ ·-][ ····

, i I Repeat for seven markets I I

Distance of Building from &xisting Fiber· .

./ ./ Has sufficient revell'Ge to
./ justify buil~ing at given

./ ;" ..... distanceTrom existing fiber
••••••••••••••••••••~ • .,r)4IIIIIIIi ,;" 0)

/. . . ",-v··......· p,,-
./ ./ .er \\'-'

g> ./ front\
:0./ \,e"][ ][
'S ea" . ][
.Q UeBr : Does not have
Qi ••~trdeJ1 •.••••••••:. -z: ••••••~. ~ ~e revenue to
Q. t" : ......~...... justify building at
Q) •• ][ distar:r from

][ . .
~ •• existi fiber.. ..
Q) ••
::> ••
Q) ••

ct::

• • l-

• l-• • • l-• -•
• • -••

• • ••
• •

• ••

• •
•

• •
Distance of Building from Existing Fiber

1
I

1
: Repeat for seven markets II

I

ell
•5:;
~'S
.Q
....
Q)
Q.
Q)
:J

~
&

Legend Legend

• BUilding (Distance, revenue expectations)
./ Addressable Buildings
][ Non- Addressable Buildings

,..... Breakeven frontier

I Completed in conjunction with Criterion

S 683133 EJV CLEC Fiber Interim 4.26.01
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Background & Introduction 11

The Industry can use this analysis to understand the addressability of buildings
and revenues in seven representative US markets

Percentage of addressable "off-net"
buildings and revenues in seven markets

Total addressable "off-net" buildings
and revenues in seven markets

0% I I I I I I I I 0%

Akron Cleveland Dayton Greenville St. Paul Seattle Tucson

C1
S'-:t:-
8:
~
tl
QI
C'
CD'
:::0
(I)

~
;:,
I::
l:

Akron Cleveland Dayton Greenville St. Paul Seattle Tucson

~
.5
~
"5
tQ

a
m
~
'tJ
'l:(-.s
~

~
tiC'CIl

~ ;:,..... it
;:'CQ

mCll
11I0

~;;'
~Q.

s~
CIl111lilt:

C'
CD'

100%100%

~
I::.... =t;

0:::::CI) ;:,
tIloQ
.sCI)
1::­
Cl)oQ

~=le
:g
IV

Completed in conjunction with Criterion I
S 683133 EN CLEe Fiber Interim 4.26.01
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Preliminary Results 13

Using a SONET based architecture for every city, we have calculated the revenue
breakevens at various distances...

Annual Revenue Breakeven Threshold (NPV =0) by Distance per Building

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Akron, Ohio $45,704 $49,189 $52,674 $56,159 $59,644 $63,128 $66,613 $70,098 $73,583 $77,068

Cleveland, Ohio $46,988 $51,155 $55,321 $59,488 $63,655 $67,821 $71,988 $76,155 $80,321 $84,488

Dayton, Ohio $40,476 $43,656 $46,836 $50,015 $53,195 $56,375 $59,555 $62,734 $65,914 $69,094

Greenville, South Carolina $40,294 $42,970 $45,646 $48,322 $50,998 $53,674 $56,350 $59,026 $61,702 $64,378

St. Paul, Minnesota $42,800 $46,816 $50,833 $54,850 $58,867 $62,883 $66,900 $70,917 $74,933 $78,950

Seattle, Washington $47,079 $51,561 $56,044 $60,526 $65,009 $69,491 $73,974 $78,456 $82,938 $87,421

Tucson, Arizona $44,124 $47,399 $50,677 $53,955 $57,233 $60,509 $63,780 $67,051 $70,322 $73,593

S 683.133 EJV CLEC Fiber Interim 4.2601
CONFIDENTIAL Final
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Preliminary Results 14

... And used these to develop revenue breakeven frontiers. In Akron, a building
500 feet from fiber requires $46,000 in annual revenues to justify a lateral, while a
building at 5,000 feet requires $77,000 annually

Akron Revenue Breakeven Frontier
$100,000

$90,000

9,189
5,704

$20,000

_ $80,000

~ $40,000 ' :

c:
~CD $30,000

D:::

$10,000

5,000 5,5004,5004,0003,5003,0002,5002,0001,5001,000500

$0 I Ii , i , • i • , , k ,
o

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Akron $45,704 $49,189 $52,674 $56,159 $59,644 $63,128 $66,613 $70,098 $73,583 $77,068

S 683.133 EJV CLEC Fiber Interim 4.26.01
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Preliminary Results 15

In Cleveland the annual revenue required from an off-net building ranges from
$47,000 at 500 feet to $84,000 at 5,000 feet in order to justify the cost of laying fiber

Cleveland Revenue Breakeven Frontier

46,988

..............................................................~~~~~~nfrjj~~·····················
.................................... RelleO pV-.ll} . 1 9BB!!~~.::(N - 3,~~~. 7,B2'. ' I

..............................................................................................................................................................................................................-.:;.:A $84,488

$100,000

$90,000

$80,000

- $70,000.,.
r:::
~

C) $60,000r:::
::2
:;, $50,000.c
E
0

$40,000...-Q)
:;,
r::: $30,000
~
Q)

a::
$20,000

$10,000

$0 I j iii i , , iii i

o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Cleveland $46,988 $51,155 $55,321 $59,488 $63,655 $67,821 $71,988 $76,155 $80,321 $84,488

S 683.133 EJV CLEC Fiber Interim 4.2601
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Preliminary Results 16

In Dayton, a building 500 feet from fiber requires $40,000 in annual revenues to
justify a lateral, while a building at 5,000 feet requires $69,000 annually

$100,000

$90,000

Dayton Revenue Breakeven Frontier

$80,000-w

i:::::::;;;/;"~;:;:~~~~~~~~e~r~~~~r~~L;:9;4
~ ,195~ , ~
E $50,000 '.

,g
~ $40,000
C
(I)

~ $30,000
0::

$20,000

$10,000

$69,094

$0 Iii ; iii , " i ; ,
o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Dayton $40,476 $43,656 $46,836 $50,015 $53,195 $56,375 $59,555 $62,734 $65,914 $69,094

S 683.133 EN CLEC Fiber Interim 426.01
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Preliminary Results 17

Of all our cities, Greenville requires the lowest breakeven revenue for any given
distance

Greenville Revenue Breakeven Frontier
$100,000

$90,000

$80,000-~
C $70,000-C)
C

$60,000=s
~

.c
$50,000

E
0...- $40,000
(1)
~

c
(1)

$30,000>
(1)

0:::
$20,000

$10,000

1············........······· ....~,970j
,294: '

$64,378

$0Iii i , iii • ii,
o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Greenville $40,294 $42,970 $45,646 $48,322 $50,998 $53,674 $56,350 $59,026 $61,702 $64,378

S 683.133 EJV CLEC Fiber Interim 4.26.01
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Preliminary Results 18

St. Paul requires $43,000 to $79,000 annually from a building in order to justify the
cost of laying fiber

St. Paul Revenue Breakeven Frontier

1···...... ·· ..........·....·........~6.816:

, ~ $78.950

$100,000

$90.000

$80.000

-~
c:: $70.000-m
c:: $60,000

"C-
::J

.Q $50.000
E
~ $40,000

Go)
::J
c::
Go) $30.000>
Go)

It:
$20,000

$10.000

$0 I j i i • i , iii ; i

o 500 1.000 1.500 2.000 2,500 3,000 3.500 4,000 4.500 5.000 5.500

Building's Distance from Closest ClEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

St. Paul $42,800 $46,816 $50,833 $54,850 $58,867 $62,883 $66,900 $70,917 $74,933 $78,950
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Preliminary Results 19

Seattle has the highest revenue breakeven frontier of any of the seven cities

Seattle Revenue Breakeven Frontier

I····..················································ ~ $87,421

2,938j

;;;;ii;~r~~~~;~f:~~~\i~~,;~:
...... . l!.e"el'lllEL flP'P"~) 3,974 ::,' ....1 5,009! 69,491 :

$100,000

$90,000

$80,000

-M-
e $70,000.--C)
e $60,000.-

::2
:::::I
.c $50,000
E
0
~ $40,000
(I)
:::::I
e
~ $30,000
(I)

0::
$20,000

$10,000

$0 Iii • ii' i i ; , i

o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Seattle $47,079 $51,561 $56,044 $60,526 $65,009 $69,491 $73,974 $78,456 $82,938 $87,421
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Preliminary Results 20

Tucson is in the middle of the range of cities in terms of revenue required from a
new building at a given distance from existing CLEC fiber

Tucson Revenue Breakeven Frontier
$100,000

$90,000

$80,000

-~
C $70,000
:::.
C)
c

$60,000.-
:E.-

:::::s
.c $50,000
E
~ $40,000
(I)
:::::s
c
(I) $30,000>
(I)

0::
$20,000

$10,000

I····················································· ~ $73,593

4,124, 7,399: : :

\ I

$0Iii ; ii' , i , i ,
o 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500

Building's Distance from Closest CLEC Fiber (in feet)

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet 5,000 feet

Tucson $44,124 $47,399 $50,677 $53,955 $57,233 $60,509 $63,780 $67,051 $70,322 $73,593
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Preliminary Results 21

Year 1 capital expenditures are highest in Seattle and lowest in Tucson primarily
because of differences in fiber installation costs

Year 1 CapEx by Market for Building at 500 Feet

$150,000

$120,000

$90,000

e
~
Co..
u

$60,000

$30,000

$-

$131,426

$119,395 $116,001
$123,841

$135,787

$115,357

Municipal Fees
$" Network Electronics

Fiber Installation

Customer Premise
Electronics

Customer Premise Labor
and Setup

• Labor costs vary widely from market to
market, directly affecting both fiber
installation costs and customer
premise labor and setup costs

- Tucson has the lowest labor cost
of the seven markets

- Seattle has the highest labor cost
of the seven markets

• Municipal fees fluctuate substantially
for each city

- Tucson has a very low permit cost
of $85 at 500 feet

- Seattle has a high permit cost of
$7,668 at 500 feet

Akron Cle\eland Dayton Greem.1l1e S1. Paul Seattle Tucson
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Differences in operating costs are primarily due to differences in customer
premise costs

Year 1 OpEx by Market for Building at 500 Feet

Tucson

$29,779

• Differences in franchise agreements
also account for a significant portion of
the variation

- Cleveland, Dayton, S1. Paul, and
Seattle do not have any franchise
agreements (but have higher
upfront for permitting costs)

- Tucson has a very high franchise
agreement cost at 5.5% of annual
revenues

- Greenville charges an annual fee
of $1 ,000 in lieu of a percent of
revenues

• Customer Premise costs have the
greatest impact on OpEx differences
across markets

- Variations in rent to building
owners account for much of this
variation

- Rents for Tier 1 cities can be 50%
more than those for a Tier 3 city
due to demand

Customer Premise Costs

Year 1 Marketing Costs (SG&A)

Network Maintenance

Revenue Sharing

Long Distance Operating Costs

Ongoing SG&A Costs

Seattle

$29,657

$49
$50 ~l.ooo

Dayton Greenville SI. Paul

$25,029 $25,565

$-

$25.000

Akron Cleveland

$35,000

$30.000

$5.000

$30,054 $30,041

$10,000

€ $20,000
.n
Co
o...
~ $15,000
>-
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Model Architecture Design 24

The model builds on a choice of city, a choice of technology, what we define as
"breakeven", and a lateral distance

Technology Choice

Ongoing (>10) , ..

2 .&

3
4
5
6
7
8
9
10 ....

Fiber - SONET

Dayton, Ohio
Greenville, South Carolina
St. Paul, Minnesota
Seattle, Washington
Tucson. Arizona

NPV

IRR
Minimum Fundin

Cleveland, Ohio ~
I Akron, ohio

CLEC BreakeYen Metric

Market Currently Being Run

Projected Building Life to CLEC:

Distance Of Lateral (in feet)

..,

.........

I /
~ /.... I

Cambridge Str81eQlO'~8nllgemenl Group

~C Calculate Threshold April 30, 2~P~"""" I..···

SMG / ~
, :"............. Run Frontiers For All Markets . .

----- l : /.......... . l ..

..................................................................; Run Before Exiting the Model "f .' ,.~alClj"rat~ ..CaPEx 8:..9pe-x·cfi;;t·;·,

/:::-.-·t::::··-· -.--- -..----..
ICleveland, Ohio 3 . : .

:: :::::::::::: ~.................................... . 1 ·
IFiber - 50NET 3 ···..·..·: .

.· · ·t..·· ·..·8~~·~k;~;~ ..~lIbr8tion
INPV 3:::::::::::: ) ···~· ..·..·····!O·· ~ .

IOngoing (>10) ..::r: ·..·..· ··..··..t..·..·..· · · ·· · ..
......... : LD Revenue: f .......... :

................. i @Ves

I 500 I ..·t..···...... 0! ~.
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Model Architecture Design 25

Electronics

34% ADM Port Cards

24% ADM

_1 % ADM Port Cards

47% Cust.
Premo

Setup Cost

Municipal Cost
• Application Fee
• Per Foot Trenching Fee
• Inspection Fee
• Other

Network Cost

33% ATM Switch Port Cards

Customer Premise Costs

0.4% Bldg.
Entrance Fee

Fiber & Conduit Cost
3% Conduit Costs

28% Setup
Labor Cost

-,

Labor
and

Set Up

Customer Premise
Cost

Network Cost

Fiber & Conduit
Cost

Municipal Cost

...

.........
$5,308

$16,735

Year 1

$131,426

$-

$90,000

$60,000

$30,000

$150,000

$120,000

~

~
C.
IIIo

For a building in Cleveland at 500 feet from CLEC fiber, we have the following
capital expenditures...

..-

!
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Model Architecture Design 26

LD Costs

The same Cleveland building results in the following operating expenses through
year 5...

23% Bad Debt Expense '"

15% Billing Expense'

$35,000

$30,000

$25,000

$30,041

S11.277

$22,553 22.913
$23,291 $23,686

• Customer Care & Retention Expense
• Cost of Goods Sold
• Access
• POP-to-POP Transport
• Other

Year 5 SG&A Costs

62% Customer Care &
Retention Expense

22% Power Supply

Year 5 Customer
Premises Costs

Year 5 Outside Plant
Operating Costs

18% Monitoring

60% Rent

r
',.. . . ..

...
• I • .. .. .. . .

..ollIllI- Customer

........-- Premises Costs

Year 5Year 3 Year 4Year 2Year 1

• S11,277 I
.511.2771 ~ Long Distance Costs

$11.277 •
• $11.277'

I I I
$15,000

I I
10.886 ... SG&ACosts

$10,000 ~ I I I53.0541 1$3.054 1 I$3.
054 1 I$3.

054 1 ... Outside Plant
Operating Costs

$-

$5,000

= $20,000
.:•o..•••c
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Model Architecture Design 27

The capital expenditures are driven by five main investment components: building
electronics, lateral fiber and conduit, network core, municipal costs, and
capitalized labor and setup

--------CSMG

, . ,0 I strands I

In addition to upfront capital costs, we
assume monthly capital reinvestment

of 1.04% of Cumulative CapEx
beginning in Year 5

I % Aerial 10 Hang~~ cost

I% Underground If'i\ Trenching cost
\V Sift

Conduit cost Sift

Weighted Avg.
Installation cost

Sift

I HVAC> I
I .. RacqI I
I UPS I

0~-#D-S3;:L _

~ IDistance 10

Final

BUilding Setup

Enlrarjte Fee

Labor Cost

~ Ipe~:g I

~ Splice Box I
+--i pop OADM Port Card I®r~~~s~s~J
+--i POP ATM S~tch Port Card I®r~ ~~s~~J

i - ~ Signifies input driven off demand 11

'__ ~ which is a function of revenues

Lateral Fiber,
Conduit &
Installation

.. Customer
. Premise
Capitalized

Labor and Setup

~'" .'"

Network Core

Municipal
Costs

Customer ~ IOptical ADM I
Premise

Electronics
~

Optical ADM Port
Card

'I' i ;

Capital
Expenditures
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Model Architecture Design 28

Operating expenses are driven by five components: SG&A, customer premise
expenses, maintenance expense, long distance costs and revenue sharing

i - ~ Signifies input driven off demand
'__ ~ which is a function of revenues

,- - - - - - - - -- - - - ---o :__ !~:m~s:: ~:v:n~: __ JCustomer Care as % of
Revenue

Bad Debt as % of Revenue

One-time Sales & Market as
% of Building Revenue

Billing Cost as % of Revenue
,- - - - - - - - - - - - - -- -

0:__ !~:m~::~:v:~: __ J
,- - - --- - - -- -- - - - -o :__ !~:m~s:: ~e~:n~: __ J

, I

,- - - -- - - - - - - - - - - -o ' Premises Revenue :I I 1 _

Monitoring Cost

i

Rent

Power Supply

Billing

Bad Debt

Sales, Marketing
& Acquisition

Customer Service ''411 I

Customer
Premise

Operational
Expense

Network ~ D~:::~~ @ Duct/Fiber Maintenance per foot I
Maintenance L....~--~~~~

Expense.... D~::~~ @ Pole Attachment fees per foot I

Incremental
SG&A
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Revenue
Sharing ....

Expenses'

Long
Distance

Costs

Operating

~~:s 0 C~~~~~~~!~~~~~J
Revenue

...-----1' Franqhl~~F~as,$t)fa~~ue$
,--- -- -.---- ------.- -,----

Franchise Fee to City. ,.... I L ~ _~n:~s:~ ~-:~h_iJ~_ ~_;.._1

Revenue Sharing to
'. B!Jilding .

r:... ~,'7' - -:,7 :'7':.- ..... ,....::- ,-;;,7, .....,.~',~ 7,',,~ - - '..
, I PremiSes Revenue' .'. :

I --~-------------
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Model Architecture Design 29

From the CapEx and OpEx models we develop cash outflows from investment and
operations and then solve to find the breakeven revenue that results in net present
value of zero

Note: The model has the
flexibility to calculate
revenue required at a
number of different
"breakeven" definitions
including those related to
IRR, NPV and Funding
Requirement at any level

• Weighted Average Cost of Capital
=15%

• Corporate Tax rate = 40%
• Straight line depreciation

assumed
• Terminal value of premises: 10x

EBITDA

Cash Inflow
(Revenue

Generation)

Year 1 Year 2 Year 3 Year 4 Year 5

I

!]~lQ~t~1fiS'§)i.

,- - - - - - - - -- - - -- - -- - - - - - - ~

: Solve to find revenue :
, (Assume constant each year) :
'- - - - -- - - - - - - - - - - - - - - ----

,,,
I,,
I,,
I ,

'- - - - - - - - - - - - - - - - - - - - - - - - --,

1--------------------------,,
I

[J COGS
• SG&A

o Taxes

J
.-.....~.

Cash Outflow
(Operations)

Year 1 Year 2 Year 3 Year 4 Year 5

Our OpEx Model feeds into
Cash Outflow from Operations

\.... J
Y

Year 5

Capital
Reinvestment

We assume 1.04% monthly
Cap~al Reinvestment
beginning in Year 5

Year 1

Cash Outflow
(Investment)

Our CapEx Model feeds into
Cash Outflow from Investment

Netwk. Exp. .

~
iber & CondUit

[ J:!..nicipal Cost

~~~).-
~-----€

\.... ~y
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Assumptions And Sources 31

The following are the specific market inputs for capital expenditures...

Customer
Premise

Electronics

Akron Cleveland
$25,000 $25,000

Dayton Greenville St. Paul
$25,000 $25.000 $25,000

Seattle Tucson
$25,000 $25,000

Lateral Fiber, Conduit & Installation Akron Cleveland Dayton Greenville St. Paul Seattle Tucson
%Age Underground Conduit 93% 93% 100% 90% 100% 100% 8RI)~,

Cost of Fiber (per strand per foot) $003 $0 03 $0.03 50 03 $0 03 $003 $0 03
Number of Strands per cable 144 144 144 144 144 144 144

Lateral Fiber, Cost of Terrestrial Conduit (per duct per foot) $128 $128 $128 $128 $1.28 $1.28 $1.28

Conduit & Cost of Fiber Trenching (per foot) $21 $30 $18 $17 $24 $30 $21

Installation
Cost of Aerial Fiber Install (per foot) $3.58 5330 $3.00 $286 $3.10 $3.37 $263

+--1 Minimum Cost of Installation $1,789 51,648 $1.500 $1,429 $1,552 $1,683 $1,313'
Capital

Expenditures

.~ At.
, ,

Network Core

Municipal
Costs

Sources: Interviews with city officials for each market; Interview with facilities-based provider; Quotes from
equipment vendors; Interviews with fiber installer contractors from various markets; Bureau of Labor Statistics;
CSMG analysis

Network Core Akron Cleveland Dayton Greenville St. Paul Seattle Tucson
Splice Box $1,000 $1,000 $1,000 51,000 $1.000 $1,000 $1.000
POP Optical ADM Port Card (per DS-3) $1.000 $1,000 $1,000 $1.000 $1,000 $1.000 $1,000
POP ATM Switch Port Card (per DS-3) $1,000 $1,000 $1.000 $1,000 $1,000 $1,000 $1,000

I Sources: Interview with facilities-based provider; Interviews with network engineers; CSMG analysis I

Municipal Costs Akron Cleveland Dayton Greenville St. Paul Seattle Tucson
Pennitting Costs $510 $5,308 $865 $35 $1,227 $7,668 $85

I Sources: Interviews with city officials from each market; CSMG analysis I

Tucson
$50.000
$23899

$325

S 683.133 EJV CLEC Fiber Interim 4.26.01
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Customer
Premise

Capitalized
'labor'and

,Setup

Customer Premises Capitalized Labor & Setup Akron Cleveland Dayton Greenville St. Paul Seattle
Building Setup (Racks, HVAC, Security, UPS, Risers $50,000 $50.000 $50.000 $50,000 $50,000 $50.000
Labor Cost for Setup $32,562 $29.983 $27.298 $26,008 $28,239 $30,628
Initial Entrance Fee $250 $400 $325 $250 $250 $400

Sources: Intervlews,withnetworf<englneers; Interview with national building owner/operator; Bureau of Labor
statistics; CSMG analysis
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Assumptions And Sources 32

The following are the specific market inputs for operating expenses...

Incremental
SG&A

Customer
Premise
Costs

Network
Maintenance

Expense

Long
Distance

Costs

Revenue
.Sharing'

·'.Expenses

Incremental SG&A Expenses
Customer Care Expense 4%
Billing Expense 1%
Bad Debt Expense 1.5%
Sales & Marketing Expense (As a multiple of 1st month's re-.enue) 2.00

I Sources: CLEC Annual Reports; CSMG analysis I

Customer Premise Costs Akron Cleveland Dayton Greenville St. Paul Seattle Tucson
Electricity Cost (per bldg. per year) $1.523 $1,523 $1.523 $1,210 $1,293 $1,064 $1,398
Annual Power Rate Increase 7% 7% 7% 7% 7% 7° 1 7%10

Rent (per bldg.) $3.000 $4,800 $3.000 $3.000 $3.900 $4.800 $3.900
Annual Rent Increase 4% 4% 4% 4% 4·' 4% 4·',. ,.
Monitoring Cost (per bldg.) $1.628 $1,499 $1,365 $1.300 $1.412 $1.531 $1.195
Annual Monitoring Cost Increase 3% 3% 3% 3% 3°io 3%1 3%

Sources: Interviews with fiber Installer contractors; Energy Information Association; Interview with national building
owner/operator; Bureau of Labor Statistics; CSMG analysis

Network Maintenance Expenses Akron Cleveland Dayton Greenville St. Paul Seattle Tucson
Fiber Maintenance (per foot) $0.12 $0.11 $0.10 $010 $0.10 $0.11 $0.09
Pole Attachment Fees (per foot) $0.03 $003 $003 $0.03 $0.03 $004 $0.051

I Sources: Bureau of Labor Statistics; Interviews with facilities-based providers; CSMG analysis I

Long Distance Costs Akron Cleveland Dayton Greenville st. Paul Seattle Tucson
Long Distance Rel.enue as % of total Rel.enue 30% 30% 30% 30% 30% 30% 30%
Long Distance Cost as % of LD Rel.enue 80% 80% 80% 80% 80% 80% 80%

I Sources: CSMG analysis I
Revenue Sharing Costs Akron Cleveland Dayton Greenville St. Paul Seattle Tucson

Ongoing Rel.enue Sharing (%aqe of Rel.enue) 0% 0% 0% 0% 0% 0% 0%
Franchise Agreements (% of rev. per year) 5.0% 0.0% 0.0% 00% 00% 0.0% 55%
Flat Franchise Agreement ($ per Year) $0 $0 $0 $1.000 $0 $0 $0

Sources: Interview with natio~1 bUilding owner/operator; InteryieWs with city officials from eacihmarket; CSMG
analysis ' .;"",
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Assumptions And Sources 33

Note that we assume there is no existing conduit available for lease, a relatively
conservative assumption. If we run the model assuming a CLEC leases conduit,
the revenue breakeven frontiers are substantially reduced, especially at longer
distances...

Annual Revenue Breakeven Threshold (NPV =0) by Distance per Building

Market 500 feet 1,000 feet 1,500 feet 2,000 feet 2,500 feet 3,000 feet 3,500 feet 4,000 feet 4,500 feet

Akron, Ohio $43,657 $44,624 $45,592 $46,559 $47,527 $48,495 $49,462 $50,430 $51,397

Cleveland, Ohio $44,126 $45,030 $45,934 $46,838 $47,742 $48,646 $49,550 $50,453 $51,357

Dayton, Ohio $38,597 $39,533 $40,469 $41,405 $42,341 $43,277 $44,213 $45,149 $46,085

Greenville, South Carolina $38,867 $39,768 $40,670 $41,571 $42,472 $43,374 $44,276 $45,178 $46,079

St. Paul, Mnnesota $40,219 $41,277 $42,335 $43,393 $44,451 $45,509 $46,568 $47,626 $48,684

Seattle, Washington $43,925 $44,844 $45,763 $46,682 $47,601 $48,520 $49,440 $50,359 $51,278

Tucson, Arizona $42,180 $43,164 $44,151 $45,137 $46,124 $47,109 $48,089 $49,068 $50,092
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