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INFORMATION REQUESTED BY

CANADIAN RADIO-TELEVISION AND TELECOMMUNICATIONS COMMISSION

q.
Provide, for each of the years 1997 to 2000, the total company historical TFP and, if available, the historical TFP for the Utility segment as well as for Utility segment services in high‑cost serving areas.  If the more disaggregate TFP information is not available, indicate how any total company TFP could be applied to the Utility segment as well as to Utility segment services in high‑cost serving areas.
A.
Pursuant to section 39 of the Telecommunications Act certain information in this response is provided in confidence to the Commission.  Release of this information on the public record would allow existing and potential competitors to formulate more effective marketing strategies and to focus on specific market segments, thereby prejudicing the Companies' competitive position and causing specific direct harm to the Companies.  An abridged version is provided for the public record.

The Companies are providing company-wide TFP estimates in this response for Bell Canada only.  TFP estimates for SaskTel are provided in SaskTel(CRTC)16Mar01‑102 PC.
Ø


The remaining Companies are still in the process of collecting, compiling and analyzing the data required to develop estimates of TFP.  As evident from Attachment 1, which outlines the methodology used to develop TFP estimates, the development of TFP estimates requires historically consistently measured data on disaggregate categories of revenues, expenses, capital and demand inputs.  Such data are not readily available in Company databases, and require significant time and effort to develop, given changes 
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in information sources over time, and the need to assess and, if possible, adjust for the impact of accounting and other structural changes that have occurred.  The compilation and analyses of the information needed to develop TFP estimates, and the required restatements of some of the financial information to ensure that it is historically consistent so that the resultant TFP estimates are meaningful, have proven to be extremely resource-intensive.  Aliant Telecom and MTS will provide their TFP estimates as soon as they are available. 

The Companies note that TFP can only be meaningfully measured on a total company‑wide basis and TFP is not well‑defined below the level of the corporation.  This is because there are complementary products and joint and common costs, and there is no economically meaningful way in which to allocate such joint and common costs to specific services or groups of services.  Any such allocation would require a number of arbitrary assumptions, and would not be consistent with economic definition of costs.

Hence, meaningful TFP estimates cannot be derived for Utility services in total, nor for any one specific Utility service, such as basic residential access services, in aggregate, or in a given geographic area, such as high-cost areas.   

Estimates of company-wide TFP growth for Bell Canada are provided in Table 1 below from 1988 to 2000.  A detailed description of the methodology used to develop these estimates is provided in Attachment 1.

Table 1

Bell Canada

Total Factor Productivity

(%)

1988
4.9

1989
7.0

1990
4.6

1991
4.2

1992
3.0

1993
0.6

1994
3.0

1995
3.0

1996
5.3

1997
8.2

1998
6.7

1999
7.2

2000
7.1

Average 1988 to 2000
5.0

The Companies are providing such longer term estimates, rather than just the 1997 to 2000 estimates requested, because meaningful TFP growth must be assessed on a longer term basis.  Estimates in any one year could be the result of unexpected events which if taken into account would distort the true underlying long‑term productivity trend.  As Statistics Canada notes, in its 26 September 2000 issue of The Daily, 

"Productivity growth trends, a measure of technical progress, emerge more clearly over longer time periods.  Changes from year to year often reflect the impact of unexpected random shocks.  To assess the long-term productivity trend, the average annual growth rates from the peak of one business cycle to the next are generally used." 

As discussed above, it is not feasible to develop meaningful estimates of TFP growth for a segment of the business.  As well, company-wide TFP growth is an inappropriate proxy for the productivity growth associated with the small subset of the Companies' services that still require upward pricing constraints.

First, the output associated with such services is growing at a much lower rate than output for other services.  For example, the average annual growth in basic residence and business access lines over the last few years has been in the 2% to 3% range.  In contrast, the average annual growth in toll minutes and data services, which are classified as Competitive services, has been far in excess of such growth rates.  Growth in toll and data services demand has been particularly more marked in the 1997 to 2000 time period.  As well, the growth in the demand for options and features has been much greater than the growth in the demand for basic access lines.  Productivity growth is much easier to achieve when output growth is more rapid.  New technology can be introduced more readily and stranded investment is minimized.  As a result, one would expect productivity growth to be lower for access services.
Ø

Also, fixed costs play a larger role with respect to transport and switching relative to access.  For example, once a fibre optics cable is laid, its capacity can be increased indefinitely by upgrading the transmission equipment at both ends and at the repeaters.  This allows additional demand to be handled with relatively little new investment.  By contrast, provision of access services is still highly dependent on the installation of copper wire pairs and fibre cables.  Again, productivity growth will be much lower for the latter type of services.

Finally, while technological progress affects all parts of telecommunications, current advances in technology are related more to data services and applications, such as
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options and features that exploit the intelligence of the network, and less to basic local and access services.

The Companies submit that assessments of productivity trends for the subset of services that still require upward pricing constraints is best achieved by analyzing the year‑over‑year changes in the unit cost associated with these services.  Such an analysis for basic residential and business access services, which comprise the bulk of the services which still require upward pricing constraints, was conducted by Bell Canada based on Bell Canada's estimates of the Phase II costs associated with these services.  The results are provided in Table 2.

This analysis shows that the annual average unit cost change associated with these basic access services over the 1988 to 2001 period was –0.5%.  The year-over-year change in unit cost for these services captures the combined impact of productivity growth and input price changes on the cost of providing these services. 

Table 2

Bell Canada

Average Percent Annual Unit Cost Change

Residence And Business Primary Exchange Services (PES) Combined

Year
Residence

Adjusted
Unit Cost

Business Adjusted Unit Cost

Weighted

Average

Adjusted
Unit Cost**

Percent Annual

Unit Cost Change












1988

#

#

#



1989

#

#

#
-3.2%


1990

#

#

#
7.2%

Ø

1991

#

#

#
-1.2%


1992

#

#

#
-5.0%


1993

#

#

#
2.5%
*

1994

#

#

#
2.5%
*

1995

#

#

#
-1.6%


1996

#

#

#
4.8%


1997

#

#

#
-1.3%


1998

#

#

#
-3.2%


1999

#

#

#
2.1%


2000

#

#

#
-14.8%


2001

#

#

#
5.1%


Average Percent Annual Unit Cost Change = -0.5%

N/A = Not Available.

*
Estimated as the average annual unit cost change between 1992 and 1994.

**
The average in-service residence NAS and the average in-service NAS for regular business PES and trunks were used as weights to derive the weighted average unit cost for these services.
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# Filed in confidence with the CRTC.

The analysis that led to the above results is based on Bell Canada's estimates of the Phase II costs associated with these basic access services, which are available over the 1988 to 2001 period.  The analysis of the business access unit cost trends is described in Attachment 2.  Similar analysis for residential basic access services is discussed in The Companies(CRTC)16Mar01‑105 PC.  As discussed in that interrogatory response, the average unit cost trend for basic residential access service over the 1988 to 2001 period is the appropriate measure to use to derive the productivity offset target that should be applied to the Phase II cost component of the total subsidy requirement calculation.

In conclusion, TFP growth can only be meaningfully measured at the company‑wide level, and meaningful TFP estimates for segments of the business, such as the Utility segment or subsets of such services, such as basic residential access in high‑cost areas, cannot be derived.  Further, company-wide TFP growth is not an appropriate proxy for the productivity growth associated with local and access services, or the subset of services that still require upward price protection.  Therefore, company-wide TFP measures should not be used.  Rather, analysis of the unit cost trends associated with basic access services is the best means of assessing productivity trends for these services.  These unit cost changes measure the combined effect of productivity growth and input price changes on the unit cost for these services. 

Bell Canada

Methodology to Derive Estimates of Company-Wide TFP Growth

This attachment is divided into three sections.  Section 1.0 outlines the methodology used to estimate TFP.  Section 2.0 describes the approach used to estimate company-wide TFP.
Ø


Ø

1.0
Overview of TFP Estimation Methodology
1.1 Definition

TFP measures how effectively a firm or industry employs inputs to produce output.  TFP is defined as the ratio of output to input as shown in equation 1):


1)
TFP = Q/Z

where Q is an index of aggregate output volume and Z is an index of aggregate input volume.

1.2
Rate of Change of TFP
The rate of change in TFP provides a measure of productivity gain or loss over time.  This rate of change in TFP can be expressed as the difference between the rate of change of aggregate output and the rate of change of aggregate input as shown in equation 2):

2)
TFP % change
=
ln TFP = ln Q - ln Z



where ln Q

=
% change of aggregate output over time



1n Z

=
% change of aggregate input over time.
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1.3
Aggregation of Output and Aggregation of Input
Firms typically produce several distinct services and use a variety of inputs to produce these services.  To compute total output growth, the growth rate for each service is estimated and these growth rates are then aggregated using Törnqvist revenue weights as shown in equation 3).  Similarly, total input is computed by estimating growth rates for individual inputs and aggregating these growth rates using Törnqvist expense weights as shown in equation 4).


3)
ln Q = ln(Qt/Qt - 1) = (1/2)(rit + rit - 1)ln(qit/qit - 1)

4)
ln Z = ln(Zt/Zt - 1) =  (1/2)(sit + sit - 1)ln(zit/zit - 1)

where
rit =
the revenue share of the ith output at time t;


qit =
the ith output component at time t;


sit =
the expense share of the ith input at time t; and


zit =
the ith input component at time t.

2.0 Derivation of Company-wide TFP

This section describes how company-wide TFP is estimated using the approach outlined in section 1.0.

2.1
Output
Bell Canada produces many types of services and therefore its output cannot be properly measured by a single indicator such as the number of lines.  To take into account the heterogeneity of output, total Company revenues are disaggregated into 19 relatively homogeneous categories and output for each category is proxied by a physical measure where possible.  Where a physical measure is not available, output for the revenue category is proxied by price deflated revenue.  Table 1 lists all the revenue categories and the associated output measures used.

The price of all local public telephone calls was set at $0.25.  A price index for local channels was constructed based on the annual average revenue per billing unit (a transmission of a quarter mile).  The Competitive Network price index was constructed by weighting price indices for 1) digital services, 2) interexchange voice-grade circuits and 3) packet switched services.  The price index for Competitive Terminal Other was constructed based on Company rate data for rental sets.  The price index for Competitive Terminal Multiline and Data was proxied by Bell Canada's large PBX telephone plant index.  Other revenue was deflated by the broad based implicit Gross Domestic Product deflator.

Output is aggregated using Törnqvist revenue weights into Local (categories 1 to 14), Toll (category 15) and Miscellaneous (categories 16 to 19) and further aggregated to total output.  Total output price is derived implicitly as total revenue less uncollectible revenue divided by the total output index.

Table 1

Revenue Category and Associated Output Measure

Revenue Category
Output Measure
1.
Primary Exchange Residence
Residence NAS

2.
Single Line Business
Business Individual, two- and four-party NAS

3.
Centrex
Centrex NAS

4.
PBX Trunks
Trunks

5.
Public Telephone
Price Deflated Revenues

6.
Service Charges
Inward Movement

7.
Local Channels
Price Deflated Revenues

8.
Touch-Tone - Residence
Residence Touch-Tone NAS

9.
Touch-Tone - Business
Business Touch-Tone NAS 

10.
Options and Features - Residence
Number of Residence Flat Rate Features

11.
Options and Features - Business
Number of Business Flat Rate Features

12.
Other Monopoly Local & Access
Total NAS (1 + 2 + 3 + 4)

13.
Competitor Contribution
Entrant Contribution Minutes

14.
Competitor Switching & Aggregation
Entrant Connect Minutes

15.
Competitive Toll
Originating Toll Minutes 

16.
Competitive Network
Price Deflated Revenues

17.
Competitive Terminal Multiline
Price Deflated Revenues

18.
Competitive Terminal Other
Price Deflated Revenues

19.
Other
Price Deflated Revenues

2.2
Input
Input is divided into three categories:  labour, material and capital.

Revenue related taxes are not directly attributable to any particular input and are split among the three expense categories in proportion to each category's share of total expense.

2.2.1
Labour

Expense

Labour expense is defined as employee expense (expensed wages and salaries, pension and benefits), plus expensed labour related taxes.  To this total is added revenue related taxes prorated by the ratio of labour expense to total expense.

Volume

Labour volume is proxied by deflated expensed wages and salaries.  The deflator is the Bell Canada wage increase factor.

Price

Derived implicitly, as labour expense divided by labour volume.

2.2.2
Material
Expense

Defined as other expense (i.e., total operating expense less depreciation less other taxes less employee expense) plus material-related taxes plus prorated revenue related taxes.

Volume

Proxied by deflated other expense, where the deflator is the expense increase factor.  The expense increase factor is a Bell Canada estimated measure of inflation for the non‑labour, non-capital inputs it purchases.  

Price

Derived implicitly, as total material expense divided by material volume.

2.2.3
Capital
Expense

Capital expense is estimated using the opportunity cost of equity.  Opportunity cost is proxied by the mid-point of the regulated rate of return range for equity.  Consequently, in years the Company is not earning the mid-point of its allowed range, net income (and income taxes) is adjusted to earn the mid-point.  Capital expense in these circumstances would equal the sum of net income adjusted to the mid-point, income taxes (adjusted), interest, depreciation, capital taxes and prorated revenue related taxes.

Volume


Defined as $1986 average net book value of plant.  Each vintage of capital is repriced into $1986 using Bell Canada generated telephone plant indices at a function/field code level.  These figures are then aggregated into six classes:  land, buildings, outside plant, central office equipment, station equipment, and general equipment which are subsequently aggregated to total capital volume.

Price

Derived implicitly, as total capital expense divided by capital volume.

2.2.4
Total Input
Total input growth is computed as the Törnqvist weighted average input growth for labour, material and capital.  Total input price is derived implicitly as total expense divided by the total input index.

2.3 TFP

TFP is estimated as the difference between output growth and input growth. 

Bell Canada
Measuring Historic Changes in Unit Cost for Business Primary Exchange Services

1.0
Introduction
In addition to measuring Residence Primary Exchange Service (PES) unit cost changes over the period from 1988 to 2001(, Bell Canada concurrently measured unit cost trends for Business PES.  For the purposes of this analysis, Business PES unit costs are a demand weighted average of Business single line PES and PBX unit costs.

2.0 Study Methodology

Study methodology is identical to the one performed for Residence PES (see The Companies(CRTC)16Mar01-105 PC, Attachment 1).  The components and nature of the adjustment for Business PES are the same unless specifically identified in the section below.

3.0
Differences Between Residence And Business PES
Loop Lengths Estimation

The Companies(CRTC)16Mar01-105 PC, Attachment 1, page 7 of 11, describes the 
Ø

change in Residence PES loop length estimation methodology that occurred in 1998.  No such change impacted Business PES.  However, changes in modeling demand had an impact on Business PES which is not significant in case of Residence PES.  PARC studies for years 1988 to 1991 inclusively and 1994 were based on forecasted growth 
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versus forecasted in-service demand.  Typically, there is very little growth in Business PES in downtown cores where loop lengths are shorter and therefore loops are less costly.  Using forecasted in-service demand puts a much higher weight on costs for downtown cores than using forecasted growth demand.  Therefore, using forecasted in‑service demand results in lower costs than using growth demand.

An adjustment was made to costs in the years 1988 to 1991 inclusively and 1994 to approximate the impact that would have occurred if forecasted in-service demand had been used, as was the case for the other years included in the trend analysis.

Drop Wire Capital

The Companies(CRTC)16Mar01-105 PC, Attachment 1, page 4 of 11, identifies that drop wire capital costs were included in Residence PES PARC studies starting in 1995.  For Business PES PARC studies, the inclusion of drop wire capital started in 1994.  To maintain consistency of service definition, drop wire capital costs were added to the Business PES unit cost for each of the years 1988 to 1992 inclusive.

Functional Operating Expenses

The introduction of Activity Based Costing and its evolution has allowed the development of better cost drivers for operating expenses and more refined identification of causality.  In addition to the cost components identified under Residence PES, the adjustment for Business PES included the removal of a billing systems cost component in years prior to 1997 and removal of a Sygma management support systems cost component in years prior to 1998.

4.0
Estimation of Average Annual Unit Cost Change
The unadjusted and adjusted Business PES unit costs are provided in Table 1.  The estimated average annual unit cost change over the 1988 to 2001 period based on the adjusted unit costs is 0.4%.

Table 1

Average Percent Annual Unit Cost Change

Year
Unadjusted

Unit Cost

Adjusted

Unit Cost

Percent Annual

Unit Cost Change










1988
$331.5


#



1989
$315.4


#
-3.9%


1990
$347.9


#
9.0%


1991
$361.0


#
6.1%


1992
$321.2


#
-2.3%


1993
$346.3


#
0.7%
*

1994
$371.3


#
0.7%
*

1995
$339.7


#
-3.8%


1996
$328.0


#
5.7%


1997

#

#
-0.6%


1998

#

#
-4.0%


1999

#

#
5.4%


2000

#

#
-15.5%


2001

#

#
8.1%


Average Percent Annual Unit Cost Change = 0.4%
Ø

N/A = Not Available.

* Estimated as the average annual unit cost change between 1992 and 1994.
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# Filed in confidence with the CRTC.

(	The results of this analysis are provided in The Companies(CRTC)16Mar01-105 PC.





