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1. Overview of CPRO

CLEC Profitability Model (“CPRO”) is a non-proprietary computer simulation model (containing proprietary market data) used to create a business case for an efficient CLEC to provide telecommunications services within a LATA without the use of an ILEC’s switching.. It calculates all the costs and revenues associated with the business case, including the costs of building and operating the network, as well as all the other costs incurred in operating a telecommunications business. 

CPRO encompasses many assumptions regarding the nature and scope of a modeled CLEC’s operations.  Among other things, these assumptions relate to the number of lines served, the locations of the customers, the amounts of busy-hour traffic, the expenses and investments required as a start-up operation, the costs and revenues associated with operating a telecommunications network, matters of debt and equity funds needed to commence and continue operations, marketing and other customer service expenses, and the growth of the firm over a relevant time period.

The modeled CLEC obtains its own switching but uses UNE loops.  It obtains a mix of unbundled and special-access transport from the ILEC.  It uses a combination of its own multiplexing and multiplexing services obtained from the ILEC.  CPRO evaluates whether an efficient CLEC would be economically viable operating in this way.  

CPRO is implemented in Microsoft Excel.  The model is transparent.  All inputs can be varied by the model user. 

1.1. The Modeled CLEC

The modeled CLEC is assumed to operate in multiple LATAs and states.  Within the LATA being analyzed the modeled CLEC under the default parameters is a new carrier, beginning with zero lines in service.  By the end of five years, it achieves a level of market penetration specified by the model user.  The default value for penetration is five percent of lines connected to ILEC COs.  

The CLEC serves DS0 customers, both business and residential.  Service to enterprise customers who use DS1 access facilities is not explicitly modeled. 

The CLEC offers long-distance telecommunications services, in addition to local services.  It offers vertical services as well as basic services.

The CLEC has one point of presence (“POP”) in each LATA where it operates.  It has at least one switch at the POP.  It has multiple switches if it has more (UNE-L) lines than can be handled with one switch.

At COs where the model user specifies that the ILEC will continue to offer switching UNEs, the CLEC is modeled, at the user’s option, either:

· To use UNE-P; or

· Not to serve the COs at all.

At COs where the ILEC does not offer switching UNEs, the CLEC provides service using UNE-L.  UNE-L lines are connected to the CLEC switch(es) at the POP.

The CLEC obtains all transport from the ILEC, either at UNE or special-access rates.

The CLEC delivers all outgoing intraLATA traffic (local and toll) to an ILEC tandem.

The CLEC delivers all interLATA traffic directly to an interLATA network without traversing the ILEC network.

Over the five-year growth period, the CLEC collocates in more COs each year.  The pace of collocation is determined by user-specified parameters.

At COs where the CLEC is collocated, it provides its own digital-loop-carrier (“DLC”) equipment.  The DLC equipment, in addition to multiplexing, concentrates the loops, so as to reduce the number of outgoing channels required for transport.

At COs where the CLEC is not collocated, enhanced extended loops (“EELs”) are obtained from the ILEC.    

The CLEC uses a combination of multiplexing UNEs and its own multiplexing equipment.

CPRO models a CLEC that provides its own switching capability and does not use switching UNEs at certain COs.  

1.2. New carrier in the LATA

The structure of CPRO embodies no particular assumptions about the history of the modeled CLEC—except that it is new in the LATA studied.  Nevertheless, for the user-specified parameters, the model has default values that are consistent with the modeled CLEC’s being an existing CLEC that already serves other LATAs.  The modeled CLEC’s equipment and facility costs are based on forward-looking costs that CLECs realistically face in today’s markets.

1.3. CLEC Economic Viability

It is generally accepted in both the economics and business academic literature that the proper criterion for evaluating the profitability of a business venture is the net present value (NPV) or discounted cash flow  (DCF).  The present worth of a course of action is equal to the discounted present value of future expected cash flows.  [See, e.g., Ezra Soloman, The Theory of Financial Management, Chapter II.]  

Since cash flow is calculated from the perspective of stockholders, the appropriate discount rate is the cost of equity.  Using the cost of equity leads to a lower DCF than would the weighted average cost of capital.

The CLEC is economically viable so long as the DCF is positive.  A positive DCF indicates that the firm has fully covered its cost of capital and is earning some level of supra-normal profits.

CPRO assumes that the CLEC ramps up over a five-year period.  Cash flows are calculated and discounted over that period.  It is then necessary to add to the DCF the discounted value of company at the end of the five-year period.

CPRO estimates the value of the company at this time by positing that the company operates for another twenty years but with no further demand growth.  This evaluation is conservative because the CLEC, if successful during the five-year period, would experience further growth.

Even though demand does not grow between the end of year five and year twenty-five, several changes do occur:

· Customer churn continues, and the CLEC has to replace lost customers;

· OSS upgrades continue;

· Telecommunications equipment is replaced at the end of its equipment life;

· Costs and prices continue to grow; and

· The need for cash and equivalents adjusts as conditions change.

At the end of the twenty-five year period, the entire investment of the CLEC is assumed to have zero value.  The only benefit to the company is that it does not to have to pay any taxes in year twenty-five because of this massive write-off. 

2. The CPRO Model Structure

2.1. Overview Of Program Design
The program consists of spreadsheets that are interrelated to varying degrees.  It is divided into a six distinct sets of spreadsheets:

· Input Values

· CO Calculations

· Tandem Calculations

· Revenues and Costs

· Results 

· Charts

These spreadsheet divisions parallel program operation. Input values, both general and specific to COs, are first categorized.  Next, additional CO-specific data are organized and—together with the general input—used to calculate CO-specific costs and decide deployments (for example, whether or not to collocate).  Data associated with transmission to ILEC tandem COs are then sorted out and—in combination with the CO-specific calculations—tandem-related costs are minimized.  At this point, revenues, costs, and key financials (for example, cumulative cash flows) are derived. Results are then tabulated and graphs that concentrate and summarize this information are constructed.

2.2. Input Values

Data are contained in five spreadsheets color-coded with green tabs.  The first—General Model Input Values—offers the user the opportunity to decide, and in fact enter, appropriate values for multiple categories of parameters:

· Utilization parameters (for example, DLC concentration ratio, maximum occupancy for DLC, and number of lines per DLC bay, (rows 8-20)).

· Equipment prices (25-31).

· Network operating cost assumptions (including hot cut, collocation space preparation, and annual maintenance for each of switching, DLC, multiplexing, and support plant (34-41)).

· SG&A cost assumptions (44-52).

· Lags for equipment (55-58).

· Capital cost assumptions (61-66).

· Prices for flat rate and measured long-distance plans (71-83).

· Market penetration and churn rate assumptions (86-96).

· “Run Input” parameters, including the user-defined LATA to be analyzed, time horizon, collocation limits per year, and maximum (or minimum) density zone (100-110).

General Rate Input Values contains tariffed price data which do not vary by zone:

· Non-recurring DS1 and DS3 channels, multiplexers, and termination (9-20).

· Non-recurring first and additional loops (7-8), UNE-Ps (21-22) and hot-cuts (23-24).

· Recurring and nonrecurring collocation (28-66).

General Rate Input Values also contains the physical locations of the CLEC POP and the ILEC tandems for each LATA in the state. Zone Specific Rate Input Values are zone-specific tariffed price data for DS1 and DS3 UNE inter-office channel and special access. Company Specific Input Values is a spreadsheet containing inputs including multiplexer and switching equipment lives, the income tax rate, business and residential EUCLs, and items involved in the UNE-P calculations (including prices for shared transport, local switch usage, and switch port). CO Specific Input Values grants the user the (toggle) option of specifying central offices where the CLEC does not use UNE-L or transport UNEs.

2.3. CO Engines 

Six spreadsheets comprise this blue-tabbed set.  Transport Prices & Costs – DS1 and Transport Prices & Costs – DS3 simply separate and individually organize DS1 and DS3 price data which are first entered into the earlier-introduced Zone-Specific Rate Input Values spreadsheet of the Input Values set.
 

CO Demand Engine deals exclusively with line data for each individual CO. Each row of the spreadsheet represents a CO. The first ten columns contain CO-specific data:

· Physical CO location (columns B-C) for distance calculation purposes.

· UNE zone (D).

· Special access zone (E).

· Initial number of “market” business and residential voice access lines (F-G).

· LATA, Erlang load, and the serving tandem (H-J).

The model processes this data and then calculates lines.  The remaining columns—in blocks of six, one for each of the years 1 through 5 and steady state operation—organize the lines data for each CO, differentiated by 1) business and residential, 2) measured and flat rate plans, and 3) average end-user and added end-user (W-CU).  Given the LATA of the CO specified on this page, information here and on all subsequent pages is culled only for the COs in the LATA being analyzed, as selected by the user on the General Model Input Values page. Cells for COs in other LATAs are left blank.

The layout of CO Loop Engine is identical to the second section of CO Demand Engine above—each row representing a CO and each block of six columns (for the years 1 through 5 and steady state operation) corresponding to a particular line variable.  The line variables are separate for business and residential and calculated (for each year) using information from the CO Demand Engine page.  These variables include:

· Measured and flat rate lines with a possible hot-cut lag (columns J-V for residential and BN-BZ for business).

· UNE-Ls (X-AC and CB-CG).

· UNE-Ls added that particular year (AE-AJ and CI-CN).

· Average number of UNE-Ls per order (AL-AQ and CP-CU).

· Price per UNE-L added (AS-AX and CW-DB).

· Non-recurring UNE-L cost (AZ-BE and DD-DI).

· UNE-P lines (BG-BL and DK-DP).  

The business and residential lines are totaled for UNE-L (DR-DW), UNE-L at the end of the year (the average of the current and succeeding year, since the lines data are the average for the year (DY-ED)), and UNE-P (EF-EK). 

The collocation-decision outcomes are then assembled on the CO Collocation and LPT Engine page using the 6-column-block arrangement and the lines data formulated on the previous two spreadsheets.  Note that collocation always takes place at the home CO.
  Collocation in other COs does not occur if the number of CLEC lines (in year 5) does not exceed the user-stipulated minimum (entered on General Model Input Values page (B 106)).  COs are collocated in order of initial “market” lines (greatest to least) based on a user-specified limit of the maximum number of yearly collocations (entered on the General Model Input Values page (B 107)).

Each specific CO in the LATA is evaluated for whether the CLEC uses UNE-L (C-H) and whether it collocates (J-O).  Contingent on this collocation decision, the next blocks of columns calculate:

· UNE-Ls in collocated COs (Q-V).

· Trunk-side DS1 EELs (X-AC).

· Trunk-side DS1 equivalents from collocated DLCs (AE-AJ).

· Trunk-side DS1 EELs added each year (AL-AQ).

· Recurring and non-recurring EEL DS0/DS1 MUX costs (AS-AX and AZ-BE). 

The next three columns record whether the CLEC collocates at the CO over the model time horizon (BG), and whether it uses UNE-L (BI) or UNE-P (BK) to serve each individual CO.  For each CO in the LATA, the next sets of six blocks then calculate the number of collocations added each year (BP-BU), collocation bays (BW-CB), collocation bays added that year (CD-CI)), and the square feet of collocated space (CK-CP).  The components of recurring and non-recurring collocation cost data then follow:

· Power requirements (CR-CW).

· Power-band for space construction and cabling (CY).

· Costs for recurring and non-recurring space construction (DA-DF and DH-DM).

· Floor space construction (DO-DT).

· Recurring and non-recurring collocation bay cost (DV-EA and EC-EH).

· Collocated DS0 loops (in increments of 100 (EJ-EO)).

· Costs for collocated loops (EQ-EV).

· Power cost (EX-FC).

· Fixed collocation cost (FE-FJ).

· Non-recurring collocation cost (FL-FQ).

· Fixed and variable DLC lines and costs (FS-GS). 

The CO Trunk Cost Engine spreadsheet manages the analysis and optimization of the CO to POP transmission structure. Again, each row represents an independent CO. The first few columns of the page calculate the distance from each CO to the POP (G), identify the home CO (I-K), and determine the distance from each CO to the home CO (L). The rest of the page is displayed in 6-column blocks. Using the distance calculations, the transmission cost from the CO to the home CO is formulated (N-S). 

The UNE and special-access recurring prices for DS1 and DS3 are listed (U-AU). The UNE decision afforded the user in the CO Specific Input Values page is utilized here (AW-BB), and, based on that decision, the price selection (UNE or special access) for DS1 and DS3 is re-entered into the blocks designated for that choice (BD-BP). Given this transport-pricing decision, the spreadsheet works through the optimization procedure, testing each possible arrangement and calculating the number of DS1s and DS3s for the minimum-cost case (BR-FJ). The number added each year in this minimum-cost scenario (FL-FX), as well as the total number of collocated DS1s and DS3s (FZ-GS) and those added each year (GU-HG) are also calculated. 

In conjunction with these monthly recurring-cost results, non-recurring transport prices entered on the Unit Cost page of the Revenue and Cost set are used to derive the DS1 and DS3 non-recurring costs (HP-IB). Tandem load from each CO is derived as the total CO-specific erlangs (from CO Demand Engine page, column I) as a percentage of UNE-L lines (ID-II).

2.4. Tandem

Two spreadsheets comprise this purple-tabbed set. On the Transport Prices & Costs – Tandem page, each row represents a tandem with the tandem number listed in the first column. The distance from the each tandem to the home CO is derived in the next column, using the tandem location data from the General Rate Input Values page.
 The UNE and the special access zones of the home CO (columns C-D) are taken from the CO Trunk Cost Engine page.
 

The rest of the page records interoffice transport (home CO to tandem) prices and costs in 6-column blocks. Given the distance to—and zone of—the home CO, the appropriate prices from the Transport Prices & Costs – DS1 and Transport Prices & Costs – DS3 pages are entered
. The variable (F-K and AA-AF), term (M-R and AH-AM), and channel (T-Y and BC-BH) prices per DS1 and DS3 are inserted, as are the UNE and special access DS1 to DS3 multiplexer prices (AP-BA). The DS3 component costs are combined to give the recurring DS3 price (BJ-BO).

The Tandem Cost Trunk Engine spreadsheet performs a similar optimization procedure to the one performed on the CO Trunk Cost Engine page. Each row represents a tandem and the variables are arranged in 6-column blocks. The traffic load for each tandem (columns C-H) is aggregated up from the CO-level data in the last block of the CO Trunk Cost Engine page. The number of trunks (J-O) needed for transport is calculated as the traffic load divided by the maximum occupancy (row 16 of the General Model Input Values page). Given the number of trunks, the optimization algorithm tests each possible arrangement to determine the minimum-cost mix of DS1 and DS3 trunks (Q-DC), the associated cost of each (DE-DQ), and the number of trunks added each year (DS-EE).   

2.5. Revenue and Cost

Data and derivations are contained on five spreadsheets color-coded with yellow tabs. As mentioned above, the Unit Costs page organizes general and zone-specific prices for UNE and special access (first entered on the Zone Specific Rate Input Values page) for use in the Revenue and Cost Engines. The seven columns are for the years 0 through 5 and steady state. 

Market & CLEC Statistics succinctly summarizes CLEC line data (previously developed on the CO Demand Engine page) and penetration rates—differentiating between 1) business and residential, 2) measured and flat, 3) year-total and year-added, and 4) UNE-L and UNE-P.

Using the inputs for the flat and measured rate plan (rows 6-10 and 12-17), EUCL (20-21), and minute (24-29) data for each year (columns I-N) from Company Specific Input Values and General Model Input Values, the Revenue Engine calculates revenue (31-88) for each year (I-N) across 1) business and residential segments, 2) fixed and measured rate plans, and 3) type (local voice, usage, EUCL and additional contributions).

The Cost Engine spreadsheet aggregates the CO specific costs and assembles all of the remaining costs in the model for each year. These include the costs associated with:

· UNE-Ls (rows 7-32)

· Residential and business UNE-Ps (35-55 and 57-77)

· Multiplexing (82-131)

· Recurring and non-recurring transmission (135-152 and 154-190)

· Recurring and non-recurring collocation (194-210 and 212-227)

· Recurring business and residential long distance MOU transport (231-238 and 240-247)

· SG&A (259-280)

· Net and gross capital

· Fixed and variable switching (288-299 and 301-306)

· Fixed and Variable DLC (308-314 and 316-319)

· Capacity (321-324)

· Total gross and total net (326-344 and 346-357)

Key Financials exhibits each step of the cumulative cash flow derivation as well as the balance sheet calculations, statement of cash flows, and equipment reinvestment calculations. The page runs columns of the key financial output for each year from year 0 through to the end of the analysis at year 25. 

2.6. Results

The model results are written to two red-tabbed spreadsheets. The Results sheet presents model results for each year—summary statistics (including the number of COs that collocated, the average number of lines in service, DS1 and DS3 use, and capacity utilization) the pro-forma income statement, balance sheet, statement of cash flows, and a summary of financial results (including the internal rate of return per year). 

The IDCF (incremental discounted cash flow) spreadsheet presents the results of the individual tests done on each CO to determine whether or not each is incrementally profitable. The discounted cash flow (DCF) obtained when all of the COs in the LATA are included (put off to the side of the page at rows 5-6, columns K-L
) is compared with the DCF when the particular CO under scrutiny is excluded. If excluding the CO increases the DCF, then that specific CO is unprofitable. Each CO in the LATA under analysis is represented by a row. The columns contain the name of the CO (A), its incremental DCF (B), whether it decreases the DCF (C), its zone (D) and its number of lines (E). 

2.7. Charts 

All seven charts that comprise this gray-tabbed set have year 0 through 5 as their x-axis unit and annual CLEC statistics on their y-axis. Revenue (Chart – Revenue) is segmented into residential and business, and measured and flat. Average lines in service and monthly revenue per line (Chart – Lines and ARPU) are broken down by business and residential. The other five charts diagram the cost of goods sold and gross margin, SG&A ($ and as a percentage of revenue), EBITDA ($ and margin), capital expenditure ($ and as a percentage of revenue), and cumulative (as opposed to annual) capital expenditures ($ and per line).

2.8. Network Design and Structure

A telecommunications network generally consists of three broad elements:  A connection between the customer’s premises and the local switch; the local switch; and the transmission links to other switches. CPRO accounts for all of these elements.  The particular network architecture incorporated in CPRO is shown in Figure 1, and described below:


[image: image1]
Figure 1
This serving arrangement is designed to simulate what an efficient CLEC would do if it wished to provide service using loop and interoffice UNEs, where available, and its own switching.  The arrangement allows for efficient collection of customer loops at the wire center nearest to the customer‘s location, efficient concentration of interoffice facilities, and centralized switches that exhibit both economies of scale and full utilization of efficient digital interfaces.  It is a practical and effective architecture that allows for the ubiquitous provision of service throughout the designated market area, that is appropriate for both large and small markets, and that can readily evolve to meet a CLEC’s changing needs. 

The specific elements of this architecture are described below:

1. The connection between the customers’ premises and the ILEC serving CO is made using unbundled voice grade loops.
  These are priced at published rates according to the zone of the serving CO.  Both recurring and nonrecurring charges are included for all prices paid to the ILEC.

2. If it is to the CLEC’s economic advantage, it leases collocation space in which to place its own equipment.  If it does so, it is assumed to use a cageless collocation arrangement, place Digital Loop Carrier (“DLC”) equipment in the collocated space and concentrate the lines at a user-defined concentration ratio for conveyance across the network on leased (special access) or unbundled (UNE) interoffice facilities, depending on the particular route.  The cost of the DLC equipment is based on user-specified inputs, as are the characteristics of the space required (number of square feet, number of amps, number of bays, etc.)  The collocation space is configured to serve only the local service lines being examined in the particular model run.

Alternatively, if a CO serves a small number of lines, or if only a limited number of collocation arrangements can be implemented in a given period of time, then the unbundled loops can be multiplexed directly onto leased or unbundled interoffice facilities, although no concentration is available in this arrangement. 

3. On those routes where the CLEC does not have its own facilities and cannot lease them from others, leased or unbundled dedicated interoffice facilities at the DS-1 or DS-3 data rate are connected to the loops at the collocated space or in the CO to extend the customer lines to the CLEC switch, which is assumed to be located at a central place in the served area.  Most DLC equipment has a DS-1 interface, and if it is economical to do so, the DS-1 lines emanating from the DLC equipment may be multiplexed to DS-3, again using unbundled or leased multiplexers.  There may also be situations in which leased OC-3 facilities may be available.  These are not included in the model, but to the extent they are appropriate and available, they would reduce the CLEC’s cost of operations. 

It is recognized that in many cases, the CLECs will have their own transmission facilities in place—many already have extensive fiber optic cable networks.  If the “triggers” are met on those routes, and UNEs are not available, then the CPRO assumption is that special access prices will be charged for the interoffice facilities. 

4. The leased or unbundled interoffice facilities are priced in two parts.  The first is the interoffice facility that connects the serving CO of the customer to the serving CO of the CLEC switch (the “home CO”).  This may be priced as an unbundled or leased facility, depending on whether UNEs (unbundled facilities) are offered on that route.  The connection between the home CO and the CLEC point of presence (POP) where the CLEC switch is located is referred to variously as a local channel or an entrance facility.  If the CLEC is collocated at the remote wire center, then the interoffice facility is connected directly to the local channel without passing through collocation space. If the CLEC uses an EEL arrangement at the remote CO, then it must pass through a DSX frame in collocation space at the home CO. 

5. The CLEC provides the switching function using its own equipment in a single centralized POP.  Switches are assumed to be available in two sizes, with different getting-started costs and maximum sizes. These costs and the maximum sizes of the switches are user inputs, and it is assumed that if the CLEC serves more lines than a single switch can support, then additional switches will be added at the same location.  All line-side connections will be at the DS-1 level, coming directly from the DLC equipment at the customers’ COs.  If transport from any CO is at the DS-3 level, then the CLEC will provide multiplexing equipment at its POP to convert it to DS-1 for input to the switch.  The cost of the switch is modeled as a fixed cost plus a cost per line, and the costs are input by the user.  Similarly, the costs of the multiplex equipment are also a user input.  The switch types are assumed to be a standard end office circuit switches used only for local exchange service.  

6. The CLEC distributes its traffic destined for ILEC customers by connecting directly to an ILEC tandem in the LATA being examined.  It is assumed that originating and terminating intercarrier traffic is equal in volume, and therefore no intercarrier termination costs are incurred.  The CLEC, however, must lease the facilities it uses to terminate the traffic.  If it uses DS-3 facilities, it must multiplex the signals to DS-3 from the DS-1 level at which they exit the switch.  There is also normally a multiplexing charge imposed by the ILEC to get the signals back to DS-1 at the terminating end.  The number of trunks required to handle this traffic is determined from the busy hour traffic directly given as input data or derived from other inputs.  The trunk groups are engineered for 78 percent occupancy.  This is a conservative approach, since these large trunk groups, if designed according to standard traffic engineering principles such as Poisson or Erlang B, would exhibit much higher occupancy. (A load of 49 erlangs served with 63 trunks (occupancy of 78 percent) would experience an Erlang B blocking probability of 1 percent.  A larger load served with enough trunks to yield 78 percent occupancy would exhibit a lower blocking probability.)  It is assumed that the CLEC uses the ILEC signaling network, paying for it at a cost per transaction.  These costs are nominal and are included in the “miscellaneous costs” category.

7. Long-distance traffic is assumed to be sent directly to an interexchange carrier (which may be the CLEC).  No specific network architecture is modeled for this traffic, but the costs and revenues associated with long-distance traffic are included.

2.8.1. Capacity Utilization
In small LATAs, the modeled CLEC uses switches that are much smaller than those used in large LATAs.  The smaller switches have lower fixed costs but disproportionately lower capacity.  They are cost effective for LATAs up to a certain size.

Fill factors, or the proportion of the installed equipment that is actually in use are influenced by four factors:  (1) equipment failures, or the amount of equipment that is unusable at any point in time; (2) testing, or the equipment that is kept available for testing and not used to provide service; (3) customer churn, in which a customer at one location disconnects and is replaced by a customer at a different location that cannot utilize the same equipment; and (4) the “lumpiness” of the equipment—its availability in certain discrete sizes.

Each of these factors will be discussed for each category of equipment described above, but the last factor requires a generic discussion.  Most models or cost studies of telecommunications plant are essentially “snapshots.”  That is, they look at the network at a given point in time and measure the utilization of the equipment.  This is the way fill factors are conventionally described.  CPRO, however, is not a snapshot but a dynamic model tracing the growth of the network over time.  Thus, the model assumes that a certain piece of equipment of a certain capacity is gradually filled up as more customers are added, and then a new piece of equipment is added.  For any piece of equipment, utilization may be very low in one year, higher in the next year, but may actually drop in the third year if a new, lightly loaded addition is made.  Thus, a fill factor, at least to the extent it is influenced by the lumpiness of equipment (and this is an important element) is an output of CPRO rather than an input.  This applies to all equipment, whether it is leased transmission facilities or CLEC capital equipment.  

2.8.2. Transmission

A transmission link is required from each CO where the CLEC uses UNE-L back to the POP.  This link goes through the ILEC CO that serves the CLEC POP.  The CLEC network also includes a transmission link from the POP to each ILEC tandem in the LATA.  Additionally, transmission links are required from the POP to an interLATA network, either the CLEC’s or another carrier’s.  These last links are not modeled explicitly from a network requirements perspective, but their cost is included in the user-specified cost of interLATA minutes.

The modeled CLEC obtains all transport from the ILEC.  It uses UNEs where they are available.  Where UNEs are not available, it uses special access.  In particular, special access must be used:  

· For the local channel (entrance facility) between the CLEC POP and the home CO  [See TRO ¶366 and n. 1116];

· On routes where the user specifies that UNE transport is not offered between the home CO and other COs; and

· Between the home CO and the ILEC tandems.  [See TRO ¶365]

2.8.3. Collocation

The CLEC is assumed to collocate at its home CO.  It then brings EELs from all COs into that collocation space.  It can thereby use UNE transport (except on the routes where UNE transport is unavailable) and still meet the conditions of ¶ 35 of the Errata of the TRO.

2.8.4. Multiplexing

The modeled CLEC deploys DLCs in its collocation spaces to enjoy the benefits of concentration, as well as multiplexing.  The CLEC must provide its own multiplexing at the POP.  In all other cases, multiplexing services are obtained from the ILEC.

2.8.5. Operations Support System

The CPRO model assumes the CLEC obtains the OSS before beginning operations.  The OSS is then upgraded each year.

The OSS performs the following six “back office” functions: order entry, order management, provisioning, inventory control, billing and network monitoring.  Order entry identifies the customer-service requirements, including information needed by supporting vendors.  Order management supervises the provisioning or service installation function.  Inventory control tracks the resources available to turn up the service.  The customer requirements are used for billing once the service is turned up.  Network monitoring in OSS enables a customer trouble report to be linked to appropriate network resources used by the customer.

It is assumed that the modeled CLEC serves multiple LATAs and uses the same OSS for its entire operations.  OSSs involve large fixed costs.  An efficient CLEC must therefore operate in multiple LATAs in order to spread these fixed costs over a larger operation than a single LATA.

2.9. Cost Structure

2.9.1. OSS Costs

The fraction of OSS costs attributed to the LATA being analyzed is a user-specified model parameter.  The default value is based on the assumptions that the CLEC serves 500,000 access lines total (across all states) and that fixed OSS costs are attributed to various LATAs proportional to lines.  Annual OSS upgrades are modeled as a fraction of original OSS cost, adjusted for the rate of growth of costs over time.  The fraction is a user-specified parameter.  

OSS upgrades are treated as replacements of existing OSS capital.  It is assumed that an amount of OSS capital equal to the upgrade is retired each year.  Thus, the upgrades are associated with depreciation expense.  OSS upgrades do not, however, add to gross capital or accumulated depreciation. 

This treatment in which OSS capital is retired annually differs from usual CLEC accounting practices.  CPRO adopts the treatment because it facilitates the modeling of the steady state in CPRO.  The treatment does not affect model results for either net income or cash flows.  

2.9.2. Marketing and Customer Operations

There are three categories of marketing and customer-operations costs:  

· Costs of setting up the accounts for new customers;

· Customer-acquisition marketing costs; and

· Other customer-operations costs such as account maintenance and responding to customer inquiries.

Two user parameters relate to new customer costs.  One parameter specifies the customer-operations costs of setting up an account for the new customer.  The other parameter specifies the operational costs associated with the hot cut.  

The cost per line installed for new customers is a user input.  The default value is based on the ILEC’s costs of performing this function.  This activity is performed by the OSS for both ILEC and CLECs.  The CLEC internal cost of accepting a new unbundled loop is a user-adjustable input.  The CLEC incurs this cost for each unbundled loop added.

Customer acquisition costs include advertising and sales commissions.  They also include promotional discounts, which are modeled as costs, rather than as offsets to revenues.  Customer-acquisition costs do not include customer care of existing customers or other customer operations.  These latter categories are modeled separately.

Customer operations costs are those associated with call completion services, number and directory maintenance, maintaining and billing customer accounts, and instructing customers in the use of products and services. 

Customer-operations costs are modeled as a cost per line per month, because these costs vary with the number of access lines served and by the size of the carrier.  The default value is based on the average cost of mid-sized ILECs.  

2.9.3. Network-Operations Costs

Network-operations costs are in the following categories:

· Recurring costs:

· Recurring payments to the ILEC for UNEs and special-access services;

· Plant-specific switching and multiplexing costs; and

· Plant non-specific network costs.

· Non-recurring costs:

· Non-recurring payments to the ILEC for UNEs and special-access services;

· The CLEC’s own costs of setting up collocation space; and

· The CLEC’s own costs associated with hot cuts.

2.9.4. Plant-Specific Costs

Plant-specific costs include all the costs associated with maintenance and operation of the equipment.  These costs are proportional to the gross value of the plant.  The fraction of gross value for each type of plant is a user input.  The default values are based on the ratios of costs of mid-sized ILECs, as reported to the FCC in ARMIS for the same types of equipment.  

Plant non-specific costs include the (relatively small) cost of operating the network.  This category also includes the costs of monitoring the usage of the network and planning for augmentation of equipment.  These costs are modeled as a fraction of total gross property plant and equipment (PPE).  The default value is based on the average ratio for mid-sized ILECs.  The costs of the mid-sized ILECs should therefore be indicative of the costs of an efficient CLEC.  To the extent that the ILECs are inefficient, an efficient CLEC should have lower costs.

2.9.5. Support Plant

CPRO contains a category for “support plant.”  This represents all network equipment apart from the OSS and other computers, switches, DLCs and multiplexers.  It includes office equipment and furnishings, and motor vehicles.  The category also includes land and buildings, but the modeled CLEC would probably use rented space.  In that case, the category includes leasehold improvements.

Support plant is modeled as a fraction of other (non-support) PPE.  The default value is an average of CLEC ratios, as disclosed in their financial reports.  

2.9.6. Equipment Lives

Equipment lives are determined by the Commission in determining cost-based prices of UNEs.  These lives are inputs into the CPRO model.  Equipment lives indirectly affect profitability of the modeled CLEC, because the equipment is assumed to be replaced at the end of its specified life.  

Since depreciation is a non-cash expense, however, it does not affect the determination of whether the modeled CLEC is economically viable.  As previously discussed, CPRO assesses economic viability on the basis of the DCF, is not affected by non-cash expenses.

2.9.7. Collocation Costs

The benefit of collocation is that the CLEC can concentrate loops and use fewer transmission channels.  The resulting savings in transmission costs must be weighed against the costs of collocation.

Collocation involves fixed costs.  Consequently, collocation tends to be more efficient at larger COs, where the fixed costs can be spread over more lines and more transmission channels.  Conversely, collocation is not cost-effective at COs where the CLEC has few lines.  For that reason, CPRO includes a user-specified parameter which specifies that the CLEC will use EELS rather than collocate at small COs.

The CLEC incurs the costs of installing DLCs.  Apart from the costs associated with installation of specific equipment, the CLEC may incur general costs, such as overall planning and engineering of the use of the equipment in the collocation space; ordering the space and related facilities from the ILEC; specifying and ordering the DLC equipment; and final testing upon completion of installation.   CPRO contains a user parameter to reflect such costs.

2.9.8. Access Charges and Reciprocal Compensation

The CLEC pays access charges on outgoing toll calls and receives access charges on incoming toll calls.  It pays reciprocal compensation on outgoing local calls and receives reciprocal compensation on incoming local calls.

It is assumed that the CLEC has balanced traffic, and these payments and receipts balance out. Receipts and payments are based on state commission-approved rates contained in state commission orders, published tariffs, and/or rates identified in interconnection agreements.

2.9.9. Capital Costs

The model user specifies the cost of debt and equity and the ratio between debt and the sum of net PPE plus accounts receivable.    

Total assets include cash and equivalents, as well as net PPE and accounts receivable.  Liabilities of the modeled CLEC consist of the firm’s debt.  Equity is the difference between assets and liabilities.  The formula for capital structure is that the CLEC’s debt is 50 percent of net PPE plus accounts receivable.  Under this assumption, debt is approximately 45 percent of total assets, including cash and equivalents.

The modeled CLEC incurs losses in its early years of operation.  It is assumed that the CLEC cannot take advantage of the resulting tax losses until it becomes profitable in later years.  

2.9.10. G&A

The categories of G&A costs are start-up costs before operations begin and ongoing G&A costs.

Start-up costs occur in the year before the modeled CLEC begins operations.  The amount of such costs is a user-specified amount.  The following considerations are reflected in the default value:

· It is assumed that the CLEC dispatches a local management team, together with requisite support, to the LATA some months before operations begin;  

· Ten months are assumed to be required to get started.  This estimate is based on management academic literature relating to the time required to start up a new organization;

· The salaries of the managers are based on studies of management salaries for various-sized organizations; and

G&A costs are modeled as a user-specified fraction of the sum of customer-operations costs and network-operations costs, apart from depreciation.  The default value is the average fraction for mid-sized ILECs.  

As before, an efficient CLEC should be able to achieve approximately the level of performance achieved by mid-sized ILECs.  To the extent that mid-sized ILECs are inefficient, an efficient CLEC should be able to do better.

3. Model Inputs

CPRO inputs consist of CO data, data on prices of services that the ILEC supplies to CLECs, and user-specified parameters.  

CPRO uses the following data for each CO:

· LATA number;

· Location (V and H coordinates);

· Density zones for UNE and special-access pricing;

· Numbers of business and residential lines (including CLEC UNE-P and UNE-L lines); 

· The tandem homing arrangement; and 

· Busy-hour usage data, where available. 

These data are fully disclosed and are largely publicly available through sources such as the LERG, ILEC tariffs, and ARMIS filings of ILECs.   

ILEC services prices include:

· UNE prices;

· Special-access tariffs; and 

· Charges associated with collocation.

These prices are specified in published tariffs, Statements of Generally Available Terms and Conditions (“SGATs”) from state commission orders in generic UNE cost proceedings, and/or interconnection agreements.

CPRO default values were determined after referring to a large number of sources.  
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� Note that derivations throughout the program calculate capital as of the end of the year and growth during the year (for growth, applying a factor of one-half). A lag structure of (1 – lag /12) is employed where appropriate.


� For completeness, note that the data is actually “routed” through the Unit Cost spreadsheet of the Revenue and Cost (yellow-tabbed) set. The Unit Cost spreadsheet sorts out general and zone-specific prices.


� The home CO—calculated in the CO Trunk Cost Engine below—is the CO closest to the POP.


� From columns F-H of the page, beginning at row 72


� From columns D and F. The zones do not vary from tandem to tandem.


� Note that these prices were originally entered on the Zone-Specific Rate Input Values page, routed to the Unit Cost page, and then re-organized on the Transport Prices and Costs – DS1 and – D3 pages.


� Originally derived on the Key Financials page


� Since it is assumed that the CLEC serves its customers using unbundled or leased transport facilities throughout, it is implicit that the serving topography is that used by the ILEC—thus the serving CO is an ILEC office where the customer loops are terminated.






