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SUMMARY OF ABSTRACTS 

Progressive Capital Recovery in  Regulated Public Utilities 
Jacques Bellemare, Teleglobe Canada 

The entry of many new unregulated capital intensive competiitors into service areas traditionally reserved 
to heavily regulated monopolistic Public Utilities is creating a strong challenge for both regulators and 
Public Utilities managers dealing with complex capital recovery issues. 

This paper proposes a comprehensive analytical environment for the depreciation process which is 
developed around the integrated concepts of Capital Management and Micro-economic analysis. The 
StraigM Line capital recovery pattern is analyzed within that environment and becomes the reference 
point for the assessment of various other recovery patterns. 

The comparative analysis reveals that progressive (or decelerated) recovery patterns may often constitute 
a better means of achieving the caplal recovery objectives than the traditional Straight Line pattern. The 
paper also suggests the application of a Step-Wise Adjustment (SWA) approach as a more realistic, 
practical, and efficient management solution to the capital recovery task. 

The paper concludes that a major and fundamental change in perception and approach is required in the 
area of capital recovery management during the next decade. Such a change may necessitate a complete 
departure from today's highly dominant straight line depreciation methodologies. 

An Expansion of the Gompertz-Makeham Equation for the Life Analysls of 
Physlcal Property 

Ted L. Leavitt 
Teresa T Ninh 

This paper explores the idea of developing a formulation that will improve the current curve fitting process 
for the Me analysis of telecommunications equipment. 

Included is a review of the Gompertz-Makeham method in which the original terms accounting for 
retirements due to age and chance are used. We then introduce an additional term that takes competitive 
and technological activity into consideration. A new formulation is developed using a computer program 
for testing mathematical concepts, curve fitting processes, and analysis of results to determine the best 
general formulation. Sample exhibits of curve plots and best-fit statistics are included. 

In conclusion, we show that this new method can produce a better curve fit based on standard statistical 
rneaSUrementS. We further speculate how future observed data may reflect competitive and technological 
influences. 
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Summary of Abstracts -- continued 

Modified Retirement Experience Index For Life Span Life Analyses Using The 
Simulated Plant-Record Method 

Ronald G. Lucas, Federal Energy Regulatory Commission 

When using the Simulated Plant-Record (SPR) method for life analysis of relatively new utility property, 
often a depreciation analyst will realize that according to a computed retirement experience index, the data 
lack sufficient history to produce a reliable life forecast. Studies involving life span calculations require a 
different computation of retirement experience because the property being observed will n d  live to a 
normal end, but will end suddenly and concurrently at a certain date. This paper focuses on the 
development of a modified retirement experience index for life span analysis. 

Streamlined Depreciation Studies for Small Local Exchange Carriers 
John H. Rudd, Michigan Public Sewice Commission 

Depreciation is becoming the most significant expense for many telecommunications companies and in 
today's environment determining appropriate depreciation rates can be a very complex task. Despite the 
complexities small companies are not exempt from the importance of using appropriate rates or from the 
need to perform periodic studies to determine what those rates should be. This paper describes the 
steps the staff of the Michigan Public Service Commission (MPSC) took to address that burden for the 
small local exchange carriers (LEC). 

Discussion Papers 

lncentive Regulation: Hidden Disallowance Through Slow Depreciation 
Thomas A. Nousaine, Ameritech Services, Inc. 
Jay M. Blomquist, Ameritech Services, Inc. 

Regulated LECs face a two-pronged risk under incentive regulation schemes such as Price Caps because 
the depreciation rate setting process remains unchanged. Most forms of alternative regulation folow a 
similar pattens: prices will be fixed for certain market segments, but no reforms have been implemented 
for the depreciation process. Prices established at the beginning of the change do not adequately 
recognize the true rate at which it will be consumed in the future. The net result is a hidden disallowance 
of prudently invested embedded capital and a major risk to investors. 

Managing Depreciation Expense Under lncentive Regulation 
Carl R. Lanterman, GTE Caliiomia 

The determination of depreciation rates in a regulated utility has historically been a labor intensive task, for 
both the industry and the regulators, and more recently for consumer advocates. The thesis to be 
developed herein is that management d depreciation expense under incentive regulation lies with the 
management of the company, the same as if the company were not regulated. Beginning with the major 
issues of the past two decades and a description of the price cap formula, the role of depreciation is 
discussed in terms of depreciation accounting objectives and financial reporting objectives. The 
correlation between deoreciation exoense and oricina is develooed under both the rate of return and 
economic concepts. ~ i h a l l ~ ,  the changing role Af the;egulator is discussed briefly, as emphasis is moved 
from setting of depreciation rates to monitoring the correlation of annual depreciation expense to long 
term capital programs. 
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Progressive Capital Recovery 
in Regulated Public Utilities 

Jacques Bellemare t 

I - Introduction 

The November 1989 inaugural issue of the Journal of 
the Society of Depreciation Professionals included a paper 
titled "The Theory and Practice of Depreciation Accounting 
Under Public Utility Regulation" written by Ronald E. White, 
Ph.D. This paper was refreshing, timely and stimulating for 
all of those who are deeply interested in the rigourous 
development of the capital recovery practices applied by the 
capital intensive public utilities, regulated or not. 

In concluding his paper as it applies to the regulated 
utilities more or lesssubject to some form of competition, Dr. 
White mentions that "the emergence of competition presents 
a new set of challenges in setting depreciation rates for 
regulated utilities. The solution, however, does not lie in 
shorter sewice lives, identification of assets by equal-life 
groups or other measures intended to more nearly achieve 
cost allocation over sewice life. The threat of competition 
must be met with depreciation methods that will nearly 
achieve cost allocation in proportion to the consumption of 
sewice capacity. It is pointless to haggle over minor differ- 
ences in sewice life and net salvage estimates if competitive 
pricing will not permit the recovery of revenue requirements 
based on straight-line depreciation." 

Because we tend to agree with the overall critical 
analysis made by Dr. White in his own paper, the present 
paper isanattempt todefinea new reference framework that 
could hopefully be helpful inthepursuitoftheverystimulating 
search for analytical and managerial improvements in the 
field of capital recovery. 

Although some of the ideas and comments presented 
in this paper may appear somewhat fundamental to the 
depreciation specialist, may we emphasize that the "new set 
of challenges" referred to by Dr. White are in fact dealing 
themselves with the veryfundamental aspects of thedepre- 
ciation process and practices. 

No real progress is likely to be made until a wide 
consensus is reached amongst capital recovery profession- 
als about the appropriate framework of reference required to 
permit the exercise of a rigorous and efficient debate on the 
many fundamental issues confronting the profession at the 
turn of the 21st century. 

Part Ii of this paper outlines our proposal for an appro- 
priate analytical environment for the depreciation process. 
This environment should be as broad as necessary and our 
proposal is being developed around the overall concepts of 
Capital Management and Micro-economic analysis. 

In Part Ill, the Straight Line capital recovery pattern is 
being illustratedandanalysedaiong the linesof theanalytical 
environment set out in Part II. The Straight Line pattern then 
becomes the reference against which other recovery pat- 
terns are being assessed thereafter. 

t Jacques Bellemare is Manager of Technical and 
Economic Analysis in the Corporate Atla~rs 
Group at ~elegjobe Canada, Montreal, Quebec. 
Canada. 
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Degressive (or accelerated) and progressive capital 
recovery patterns are then described and illustrated along 
the parameters set in Part II. An attempt is then made to 
establish the distinction between thedegressive/accelerated 
and the progressive recovery patterns in relation to the 
Straight Line reference one. 

Part Ill also includes a brief description of the "Step- 
Wise Adjusted Progressive" (SWAP) capital recovery man- 
agement approach. 

In Part IV, weeiaborateon our perception of the Capital 
Recovery challenge of the next decade and we are discuss- 
ing afew important and fundamental aspects related to that 
challenge such as the notions of "sewice capacity" and 
"sewice life", the revenue-expense matching principle, and 
the necessity to integrate the financial, technological and 
commercial dimensions into the capital recovery process. 

Finally, Part V stresses the need for Corporate and 
Regulatory acceptance of the gradual application of innova- 
tive, progressive capital recovery methodologies in the man- 
agement of Public Utilities. 

The paper concludes that a major and fundamental 
change in perception and approach will be required in the 
areaof capital recovery management during the next decade 
and that such a change may necessitate a complete depar- 
ture from today's highly dominant straight line depreciation 
methodologies. 

II - The Micro-Economic Analytical Framework 

The Public Utilitiesof interest in thecontextofthispaper 
are capital intensive businesses. In general, they have a 
Fixed Asset base that could range anywhere between 2 to 3 
times their Annual Operating Revenue base, and between 
40% to 50% of their total revenue requirements are gener- 
ated by the "Capital Consumption" process. 

This is the case for most of the regulated telecommu- 
nications carriers in North America. 

A typical micro-economic profile for such a situation is 
illustrated in Figures 1 and 2. Figures 1 and 2 are idealized 
illustrations. Their prime purpose is to permit size-up and 
understanding of fundamental issues. Figure 1 shows a 
visual representation of the fundamental micro-economic 
equation for atypicalcapital intensive Public Utility. It reflects 
the basic Revenue-Cost relationship of the business. It fits 
into the micro-economic analytical environment because it 
applies the revenue-cost relationship to a specific account- 
ing period or sewice production period and the figures shown 
are all relative - (loo%, 60% etc.) - to highlight order of 
magnitudes. 

Figure 2 shows a typical micro-economic profile for a 
capital intensive Public Utility. Again the numbers shown 
indicate relative measures and the profile is drawn to scale 
to ~ermi t  a better visualization of the order of rnaanitude of 
t h i  various components. The typical profile is id&lized for 
the case where the current ratio is 1.0 (i.e. Short-term 
liabilities = Short-term assets). 



Figures 1 and 2 are examples of illustrative accounting 
and are relating to the formal accounting statements of the 
firm. 

This paper also situates the capital recovery process 
within the much broader management processof thecapital 
resources of the firm. This overall framework of reference is 
shown as the Capital Management Framework illustrated in 
Figure3. It shows that within acapital intensive business the 
capital management process should bea basicconcern at all 
times: before and after capital resources are invested. 

Before capital is invested theemphasisisplaced on the 
management of the capital expenditures program of the firm. 
That management function however cannot be performed 
adequately without consideration of the future consequences 
of committing capital expenditures that are translating into 
ca~ital  consum~tion costs immediatelvafter beino effectivelv " 
reborded in the Fixed Asset book. 

* 

After capital is invested, as shown on Figure 3, the 
capitalconsumption process translates itself into twodistinct 
but highly interdependant cost segments: 

the "capital recovery" cost segment, and 
the "capital remuneration" cost segment. 

In our opinion, it is not possible to make a proper 
assessment of the appropriateness, the reasonableness, 
and the efficiency of a capital recovery system without 
keeping in mind the duality of the capital consumption 
process: recovery and remuneration. 

The capital recovery cost segment deals with the 
determination of the amount of loss in the value of a capitai- 
ized asset which should be allocated to the production cost 
of various service units in each of the accounting periods 
during which the service capacity of such asset is effectively 
consumed. 

The capital remuneration cost segment deals with the 
remuneration of a capital remuneration base, generally the 
net asset base requiring effective funding by the capital 
structure of the firm. 

[Capital Remuneration Base = Gross Asset Base I 
I - Accumulated Depreciation 

- Deferred Tax Liability 
I 

I I 

Figure 1 shows that themcapital remunerationcost"can 
be assimilated to the firm's pre-taxcomposite cost of capital. 
This cost segment includes the interest charges, the net 
income and the income-tax provision (paid plus deferred). It 
therefore takes into account the specific capital structure of 
the firm. 

Figure 2 also shows how the capital recovery and 
capital remuneration costs segments do relate to the capital 
recovery and capital remuneration bases of the firm. 

The capital recovery and capital remuneration costs 
segments are accounting measures related to the Income 
Statement for a specific accounting period. On the other 
hand, the capital recovery and capital remuneration bases 
are accounting measurements takenfrom the Balance Sheet 
of the firm and averaged over the same accounting period as 
thecapitalconsumption costssegments to which they relate. 

The capital remuneration cost (defined as the corpo- 
ratepre-taxcompositecostof capital) andthe capital recovery 
cost can therefore be considered micro-economic cost mea- 

sures to the extent thatthey constitutedirect basic elements 
of thecost of production of services, and consequently, of the 
total revenue requirements of the firm. 

Figure 1 represents what, in our opinion, is thefunda- 
mental micro-economicequation foracapital intensive public 
utility, regulated or not, totally or partially. 

/Total operating = Totalcost of service I 
Irevenue requirements production I 

The consumption of capital contributes a substantial 
part of the cost of production and of the total revenue 
requirements of the firm (to be derived from the sale of its 
services through its commercial operations). 

The consumption of capital implies two distinct conse- 
quences in the financial operations of the company, which 
translatesthemselvesintotwodistinct but highly interrelated 
micro-economic cost elements: capital recovery and capital 
remuneration. 

ICapital Consumption Cost = Capital Recovery Cost1 
I + 
I Capital Remuneration Cost 

I 
I 

The capital recovery and the capital remuneration 
costs segments are intimately interrelated because the ef- 
fective pattern of expense applied to fully recover the con- 
sumed capital base directly determines the magnitude of the 
net capital base to be remunerated, and consequently the 
absolute amount of such remuneration. 

In the following parts of this article, the locus is placed 
on the description and assessment of various capitai recov- 
ery methodologies. However, the capital recovery process 
is not examined in isolation; our analysis is done in full 
consideration of the tight linkage that exists between the 
capital recoveryand capital remuneration dimensions within 
the overall capital consumption process. 

Ill-Capital Recovery Methodologies - 
Back to Basics 

In this section various capital recovery patterns are 
analyzed and compared on the basis of the mko-economic 
analytical environment that has been described in the previ- 
ous part. Therefore, for each recovery pattern being con- 
sidered, the capital recovery, the capital remuneration and 
the total capital consumption costs are calculated and illus- 
trated; the recovery reserveand the netcarrying amounts are . - 
also illustrated. 

The fiscal effectsderived from the application of Capital 
Cost Allowances (CCA) rates in the Canadian Income Tax ~- ~ ~~ 

context have also been calculated and included in the 
comparative analysis: It is reasonable to assume that similar 
effects would be resulting from theapplicationof the US fiscal . . 
treatment. 

The following assumptions have been made for the 
purpose of the comparative developments: 

the initial capital amount to be recovered is $1 5,000 
the capital remuneration rate is 15% 
the corporate income tax rate is 36% 
the CapitalCost Allowance for the asset class is 20% 
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For each recovery pattern, the comparative data is 
calculated and illustrated for a capital recovery period of 15 
years. 

The Straight Line Recovery Pattern - 
The Reference 

The Straight Line recovery pattern data for a 15 year 
recovery period is shown on Figure 4 excluding any fiscal 
impact and, on Figure 5, including the Deferred Tax Liability 
fiscal impact. 

Appendix A illustrates the detailed calculation of the 
fiscal impact of the Capital Cost Allowance (CCA) on the 
capital remuneration cost for the Straight Line pattern in the 
Canadian fiscal context. 

Appendix B provides the various ,@rmulas used to 
obtain the data shown on the diagrams illustrated in Figures 
4 and 5 for the Straight Line pattern. The Microsoft EXCEL 
software was used for that purpose. 

As can be seen from Figures 4 and 5, the basic feature 
of the Straight Line recovery pattern is that the initial cost is 
being recovered uniformly (in equal amounts) through the 
recovery period. 

Saiddifferently, thecapital recoverycostis thesame for 
each accounting period. In our example, thecapital recovery 
cost is therefore equal to $1,000 per year as shown on 
diagrams 4.3 and 4.5. The recovery (or depreciation) re- 
serve builds up linearly from zero $ to the full recovery 
amount of the $15,000 initial cost (no more, no less) at the 
end of the last accounting period as shown on diagram 4.6. 

In the absence of any fiscal impact due to deferred 
taxes, thecapital remuneration base(the"netcarryingamount" 
shown on diagram 4.2) is decreasing linearly from.$15,000 
(initial cost) to zero $ atthe end of the recovey period. When 
the capital remuneration rate is applied to that remuneration 
base, a linearly decreasing "capital remuneration cost" is 
obtained as shown on diagram 4.4. 

The total "capital consumption cost" profile for the 
Straight Line pattern (diagram 4.5) is the sum of both the 
capital recoverycost (diagram4.3) and thecapital remunera- 
tioncost (diagram 4.4). Thedarkcosts segmentson diagram 
4.5 are corresponding to the costs segments shown on 
diagram 4.4 and the white segments on diagram 4.5 corre- 
spond to the costs segments shown on diagram 4.3. 

Diagrams 5.4 and 5.5 of Figure 5 show the impact of 
including the Deferred Tax effects (CCA) in the calculations 
of the Capital Remuneration Cost and the total Capital 
Consumption Cost. 

In this article, we are looking at the Straight Line 
recovery pattern as the basic reference for the rest of our 
analytical treatment for a few important reasons: 

a) the Straight Line patterncorrespondsto thefirst level 
of rationalization in attempting to deal with the capital recov- 
ery "problem". It is the first criteria of rationality that comes 
to mind when attempting to justify a recovery pattern espe- 
cially if the recovery process is analyzed in isolation or in 
abstraction of any of its interrelated dimensions: financial, 
technological and commercial. 

b) in its simplest form it is relatively easy of application, 
at least in theory, because it only requires thedetermination 
of aspecific lifeestimate fortheasset which, once translated 
mechanicailv into a recoverv rate. is andied uniformlv to the 

c) itis the patternwhich is themostwidely appliedin the 
Public Utility environment, despite incredibly complex intel- 
lectual girations that makes it less and less linear in its 
practical applications, to such an extent that many deprecia- 
tion specialists are experiencing great difficulties (or simply 
refuse by principle) toevenconsiderthatalternative patterns 
may be as "rational" at a more global level and may be worth 
iooking at. 

d) although the Straight Line recovely pattern aener- 
ates a constant flow of recovery costs (or depreciation 
expenses), it does produce an uneven spread of total capital 
consumption costs (or revenue requirements) in the various 
accounting periods, with the largest cost impact occurring in 
the early span of the recovery period as indicated by dia- 
grams 4.5 and 5.5 on Figures 4 and 5. 

e) being characterized by a constant recovery rate 
applied throughout the recovery period, the Straight Line 
pattern can therefore serve as agood base of comparisons 
for other recovery patterns that can thereafter be analyzed in 
relation to their deviation from that reference pattern. 

Other recovery patterns can then be classified in two 
categories as follows: 

i) the degressive (or accelerated) recovery patterns: 
those where the initial cost is recovered faster than in the 
reference straight line pattern during the initial phase of the 
recovery period, 

and 
ii) the progressive recovery patterns: 

those where the initial cost is recovered less 
rapidly than in the reference straight line pattern during the 
initial phase of the recovery period. 

Degressive (or Accelerated) Recovery Patterns 

A degressive (or accelerated) recovery pattern can 
therefore be defined as a pattern where the recovery rate 
decreases gradually over the recovery period and the recov- 
ery reserve is building up faster than in the straight line 
pattern. 

The "Declining Balance" and the "Sum of the year 
digits" (SOYD) depreciation methods are two examples of 
degressive recovery patterns. 

The SOYD pattern is characterized by a linearly de- 
creasing "recovery cost" pattern. Figures 6 and 7 show 
similar profile data for the SOYD pattern as Figures 4 and 5 
do for the reference straight line pattern. As can be seen, a 
degressive pattern accelerates the recovery process in the 
early yearsof the recovery period. The Capital Consumption 
Costs (revenue requirements) are therefore much larger in 
the early years and consequently lower in the later years of 
the recovery period than they are in the reference pattern. 
However, because of the recovery acceleration process, the 
total revenue requirements generated overthe entire recov- 
ery period are less than those generated by the reference 
pattern. This would also be true for the application of any 
Degressive (or Accelerated) recovery pattern. 

initial cost tdbe recovered ihroughou't ihe recovery period. 
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Progressive Recovery Patterns 

On the other hand, a progressive recovery pattern can 
be defined as a pattern where the recovery rate gradually 
increases over the recovery period and the recovery reserve 
is building up less rapidly than in the straight line reference 
pattern. 

Progressive recovery is presently rather uncommon in 
thecurrent management and regulation of PublicUtilities, but 
it is a financial management mechanism commonly applied 
in othersectorsof thecaoitalisticsvstem. The best illustration 
of a progressive recoiery mec6anism is the well-known 
mortgage reimbursement system applied by financial institu- 
tions where both the capital remuneration cost (interest 
payment) and thecapital recovery cost (principal repayment) 
are paid by means of a constant periodic amount collected 
throughout the recovery (or repayment) period. 

The mortgage reimbursement system is a "Constant 
Capital Consumption Cost" progressive capital recovery 
pattern. The profile of a "mortgage type" progressive capital 
recovery pattern is illustrated in Figures 8 and 9 along the 
same parameters used to describe the previous patterns. 
Fiaure 8 shows the oattern characteristics in the absence of 
any fiscal effect caused by deferred income-tax measures 
(CCA) and Figure 9 includes the fiscal effect of applying a 
20% CCA rate to the original cost of the asset. 

The "Constant Capital Consumption Cost" (or 4-C) 
feature of the "mortgage type" pattern is well illustrated on 
diagram 8.5. As can be seen on diagram 8.3, a constant 
capital consumption cost (4-C) pattern is also characterized 
by the application of adifferent "recovery rate"in each one of 
the accounting period constituting the whole recovery period. 
There is also a slow build-up of the recovery reserve (accu- 
mulated recovery) in the early years of the recovery period 
followed by an acceleration of the reserve build-up in the last 
phase of the recovery period as indicated on diagrams 8.6 
and 9.6. Diagram 9.5 illustrates thatthe inclusion of thefiscal 
CCA effects into the calculations is causing the Capital 
Consumption Cost pattern to adopt a saucer shape through 
the recovery period. 

Figure 10 illustrates the particular recovery reserve 
profilesforvarious capital recovery patterns. It clearly shows 
how the traditional "straight line" recovery pattern can serve 
as a good "reference base" or "dividing line" to qualify other 
recovery patterns as being "Degressive" or "Progressive" in 
relation to that reference. 

The area below the straight line recovery path can be 
defined as the Progressive Capital Recovery Areaand those 
recovery patterns that follow a recovery path within this area 
can be qualif~ed as being Progressive Recovery Patterns. 

The area above the straight line recovew path can be 
defined as the Degressive ~ a p t a l  Recovery   and those 
recoverv~oatterns with recoverv ~ a t h  within this area can be 
qualified i s  being Degressive k'ecovery Patterns. 

Step-Wise Adjusted Capital Recovery Patterns 

Figure 11 illustrates two typical profiles of Step-Wise 
Adjusted (SWA) Capital Recovery Patterns: a degressive 
one (or SWADtype) situated in thedegressive recoveryarea 
above the straight line re!erence profile, and a progressive 
one (or SWAP type) situated in the progressive recovery 
area below the straight line reference profile. 

A SWA pattern is characterized by the fact that the full 
recovery of the total amount to recover is accomplished by a 
succession of straight line recovery patterns each applicable 
during a specific span of the recovery period. 

Under a SWA pattern, the full recovery of the capital- 
ized amount is achieved by adjusting the recovery rate at 
specified interval during the recovery period. Adjustment 
intervals could well vary from 3 to 5 years for assets with 
recovery periods extending from 10 to 30 years or more. 

For a short recovery period of, say, five years, a 
succession of five yearly adjustments could well constitute a 
SWA orofile. In the context of this oaoer. vearlv adiustments 
of the'recovery rate for recovery periods'ixce6ding 10 years 
would not fall within the spirit of a SWA pattern. Neverthe- 
less, at the limit, any pattern resulting from a number of 
discreteadjustments to thecapital recovery rate (CRR) could 
be considered as a SWA pattern. 

For the purpose of our comparative analysis of the 
various capital recovery patterns, the impact of applying a 
SWAP pattern to the recovery of the $1 5,000 assetexample 
is illustrated in Figures 12 and 13 in the same format already 
used for the priorpatterns. The step-wiseadjustmentsof the 
"deoreciation" or "recoverv" rates are reflected bv the steo- 
wise profile of the Capital ~ecovery Cost shown dn diagram 
12.3. The resulting patterns of Capital Consumption Costs 
and Recovery Reserve build-up are shown on diagrams 12.5 
and 12.6 respectively. 

It should be noted that, under a "straight line" capital 
recoveryprocess, a SWA type recovery pattern is effectively 
created every time a change in the "life expectancy" of an 
asset is made and is reflected by making a corresponding 
change lo the "straight line" recovery rate (depreciation rate) 
required to achieve the full recovery of the initial cost over the 
remaining lifeof the asset. Figure 14 illustrates that process. 

In Figure 14, an asset is initially put into service with an 
expected service life of 25 years and it is "depreciated" at 4% 
per year under astraight line regimeso that 20%of the initial 
cost is being recovered after 5 years. At that time a life study 
indicates the total life of the asset is reduced to 20 vears. and ~~~-~ ~-~~ 

thst the 80% of unrecovered cost should berecoiered over 
the 15 years remaining life at a 5.4% recovery rate. Finally, 
at year 10 another study indicates a revised remaining life 
estimateof 5 years(tota1 lifeof 15 years) and afurther change 
of "depreciation rate" is made to 10.6% in orderto recoverthe 
last 53% of original cost before the final retirement of the 
asset from service at the end of year 15. 

All of the changes in the capital recovery treatment 
illustrated in Figure 14 are made within the framework of a 
"straight line" capital recovery regime. Nevertheless, the 
resulting recovery pattern can, by no means, be qualified of 
being a Straight Line recovery pattern. The result is, in fact, 
a SWAP recovery pattern over the real 15 years capital 
recovery period. 

In Figure 14, thenotionsof"theoretical"recoveryreserve 
and of "reserve deficiencies" are also illustrated. Within a 
Straight Line recovery environment, a "theoretical" reserve 
level corresponds to the % recovery level that would have 
m r e a c h e d  if acurrentviewof the estimated asset l i f e u  

known at the start of the recovery period and if the 
corresponding recovery rate had been applied throughout 
the real recovery period. 

A "reserve deficiency'' is the difference between the 
"theoretical" reserve level and the "actual" reserve level. In 
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a straight line recovery environment, reserve deficiencies 
occur in a situation where an asset service life is overesti- 
mated initially. A SWAP pattern generally leads to "reserve 
deficiency" situations when compared with a pure straight 
line recovery pattern objective as indicated in Figure 14. 

Figure 15 illustrates the case of a SWAD pattern 
resulting from an initial underestimation of the service life of 
an asset. A SWAD pattern generally leads to "reserve 
excess"situations when comparedwith the purestraight line 
recovery objective over the life of the asset. 

In this paper we are suggesting that, under current 
capital recovery practices, pure straight line recovery pat- 
ternsseldom exist for all practical purposes. In fact, because 
of the many corrections that are made to the "depreciation 
ratesVduring the service lifeof an asset by the application of 
so-called "straight line" methodologies, the real resulting 
recovery patterns are SWA type patterns, SWAP or SWAD. 

IV - The Capital Recovery Challenge 

In Part II of this paper we have attempted to describe 
our vision of what constitutes an appropriate analytical 
environment for the capital recovery process within a capital 
intensive Public Utility. Suchan environment clearly situates 
the Capital Recovery process as only one of the many 
interdependent activities related to the broader Capital Man- 
agement process. 

In Part Ill we have attempted to illustrate (through the 
development of simple examples) some of the fundamental 
implicationsof applying various Capital Recovery Patterns in 
that broader analytical environment. 

As a result of this first level of analysis, it appears 
evident to us that the widely applied Straight Line Recovery 
Pattern does not satisfy a high level of rationalization but 
merely corresponds to a first order of rationality in which the 
capital recovery process is considered in complete isolation 
from the other capital management realities of the firm. 

We believe this is the greatest intellectual challenge 
that is now confronting the capital recovery professionals, 
because it is forcing a complete reevaluation of the validity 
and appropriateness of the basic principles supporting the 
current day to day depreciation accounting practices. In this 
short paper we do not pretend to offer an exhaustive answer 
to that challenge. We rather intend to express views and 
ideas that will stimulate the debate towards afull recognition 
of the challenge by all professionals involved in the Capital 
Recovery discipline. In that perspective, we believe it is now 
useful to elaborate further on the following aspects: 

;I the notion of "service capacity" of an asset, 
the revenue-expense matching principle, 

C) the integration of the financial, technologi- 
cal and commercial dimensions into the capital recovery 
process. 

The notion of "Service Capacity" of an asset 

In part II of his paper, Dr. White deals with the Funda- 
mentalsof Depreciation Accounting. He then summarizesas 
follows the definitions and objectives of depreciation ac- 
counting provided by cost allocation and accounting theory: 

"Depreciation is a measurement of the service ca- 
pacity of an asset that is consumed during an accounting 
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period. This is the relevant concept of depreciation which 
underlies the accounting process." 

"Ideally, the service capacity of an asset should be 
measured as the Dresent value of the net revenue (revenue , -  - -- 
less expenses exclusive of depreciation and other non-cash 
expenses) orcash inflows attributableto the useof that asset 
alone." 

"Depreciation expense is an estimate of the cost of 
the service capacity of an asset that is consumed during an 
accounting interval. It is the estimate of the cost of obtaining 
the net revenue attributable to the use of an asset during an 
interval in which income is earned." 

"The goal and objective of depreciation accounting 
iscost allocation overthe service life of an asset in proportion 
to the consumption of service capacity." 

"The pattern of cost allocation that best approxi- 
mates the net-revenue contribution method should be se- 
lected." 

We do not dispute the validity of these definitions and 
objectives - in factthey areguiding us in ourattempts to arrive 
at practical means of approaching the "ideal" situations 
described in Dr. White's summary. 

It can be seen from the summary that the notion of 
"service capacity" is fundamental to the significance of most 
of the stated definitions and objectives. 

However, the great difficulty of measuring the "service 
capacity" of assets used in capital intensive P.U. along an 
"ideal" parametersuch as a net-revenue contribution pattern 
is also well recognized by Dr. White. 

On our part we feel that the "ideal" measurement 
proposed by Dr. White (net-revenue contribution) is too 
remote from the operational realities of modern Public Utili- 
ties to be used in any practical manner into an efficient 
management system. It is an "ideal" in principle. It can only 
be used to determine how well other practical and efficient 
measurements are performing in approaching it. 

In recent years the accounting profession has gone a 
long way to improve its understanding and treatment of the 
notion of "service capacity" for an asset especially in the 
context of capital intensive Public Utilities. By example, in 
May 1989, the Accounting Standards Committee of the 
Canadian Institute of Chartered Accountants (CICA) issued 
an EXPOSURE DRAFT of Proposed Accounting Recom- 
mendations dealing with the appropriate accounting treat- 
ment for the measurement, presentation, and disclosure of 
property, plant and equipment including both tangible and 
intangible items. 

The proposals includedin the Exposure Draft also deal 
with the unique characteristics of rate-regulated property, 
plant and equipment. 

The following statements related to the object of this 
paper are of interest in the accounting standards proposed 
by the CICA: 

"Property, plant and equipment should be charged 
to income over their useful lives in a rational and systematic 
manner appropriate to their nature and use. Useful lives of 
intangible properties are not to exceed 40 years." 



"Amortization policies and estimates of useful lives 
and residual amounts should be reviewed regularly and at 
least every five years." 

"Rate-reaula property, plant and equipment is 
acquired for or employed in operations meeting both of the 
following criteria: 

i) the rates for regulated services or products provided 
to customersare established bvor are subiect to aooroval bv 
an independant, third-party regulatororbyHgoverhg boa& 
empowered by statute or contract to establish rates charged 
to customers; and 

ii) the regulated rates are designed to recover the 
specific costs of providing the regulated services or prod- 
ucts." 

"Service potential is used to describe the output or 
service capacity of an item of property, plant and equipment 
andis normally determined by referencetoattributes such as 
physical output capacity, associated operating costs, useful 
life and quality of output." 

"IJseful life is either: 
the period over which an item of property, plant and 

equipment is expected to be used by an enterprise; or 
the numberof production orsimilar units expected to 

be obtained from the item by the enterprise." 
"Fxoected useful life is normally the shortest of the 

physical, technological, commercial and legal life of an item 
of property, plant and equipment. Factors considered in 
estimating useful lives include expected future usage, the 
maintenance program, resultsof studiesmade by an industry 
association. studiesof similar items retired. and thecondition 
of existing 'amparable items. For intangible properties, 
however, the estimate of useful life does not exceed forty 
years. The amortization of property, plant and equipment is 
adjusted when a betterment increases the expected useful 
life." 

The ClCA also specifically recognizes the rational 
application of different methods of capital recovery when it 
specifies the following at Item .32 on page 8 of the May 1989 
Exposure Draft. 

"Different methods of amortizing property, plant and 
equipment result in different patterns of recognizing their 
amortizable amounts in income. The method selected for 
use will be one that reflects the consumption of service 
potential of the property, plant and equipment. A straight line 
method reflects consumption of service potential as a func- 
tion of time. A units of production method reflects consump- 
tion of service potential as a function of usage, when units of 
input oroutputcan beidentifiedandestimated. Anaccelerated 
method may beappropriate in certain situations, for example 
an increasing charge method may be used when an enter- 
prisecan priceitsgoodsorservicessoas toobtain aconstant 
rate of return or a revenue contribution method may be used 
when there is a direct relationship between the service 
potential of the item and revenue, and future revenue can be 
reasonably estimated." 

The May 1989 ClCA Exposure Draft uses terms such 
as "consumption of service potential" when dealing with the 
capital recovery process. This is clear evidence that the 
notion of "service capacity" is evolving and is now extending 
to cover the more comprehensive conceptual framework of 
the production process of the services, more in line with a 

micro-economicanalytical environment such asalready been 
described earlier in Part II of this paper. 

In an era of intense technological development and 
improved manufacturing techniques, many physical assets 
areenjoying largese~icecapacitiesand, in fact, most of their 
"service potential" is likely to be fully exploited towards the 
end of their physical, technological or commercial service 
lives rather than at the beginning. 

To illustrate this point we can say that the service 
potential of a train locomotive is certainly higher in the early 
years than in the last years of itsse~icefife.~By contrast, the 
service potential of a high capacity major Fiber Optic trunk 
cable route iscertainlv much laroer in the later oart than in the - 
early part of its service life. 

We can see that the notion of "service capacity" of an 
asset isgradually moving from adirect and linear association 
with its physical life to a more sophisticated link with its 
commercial service potential, a notion expressing itscapabil- 
itvtocontributetotheeffectiveoenerationof revenuesforthe - 
enterprise. 

In that perspective, the unused "service capacity" of an 
asset isnotcontributing to thegenerationof revenuesfor the 
enterprise until it is effectively put to workduring the physical 
service life of that asset. 

In most of the public utilities an individual asset is not 
generating service revenues by itself. Assets of various 
kinds and vintages need to be aggregated together to form 
service networks. Individual assets are contributing to the 
service production process, i.e. the revenue generation 
process, only to the extent that someof their sewicecapabili- 
ties are used to render the services sold. 

The "consumption of service potential" pattern for a 
specific asset unit is certainly a basic and relevant informa- 
tion item to be used in the determination of a pattern of 
"revenue generation potential" applicable to this asset unit. 
The "revenue generation potential"of an asset is certainly a 
notion that could be used as a satisfactory proxy for, and 
capture the essential spirit of, the "net-revenue contribution" 
ideal measurement in the case of a Public Utility capital 
recovery regime. 

Various Levels of Rationality for the 
Matching Criteria 

As stated before from Dr. White's paper, "the goal and 
objective of depreciation accounting is cost allocation over 
the service life of an asset in proportion to the consumption 
of service capacity". 

In astatement also cited above and that can beseen as 
complementary to the goal and objective one, the ClCA 
proposes that assets "should be charged to income [or 
recovered] over their useful lives in a rational and svstematic 
manner appropriate to their nature and use". 

At this pointweareentering intoadiscussionas towhat 
can be considered rational and svstematic. Various levels of 
"rationality" can be visualized that correspond to various 
levels of perception and/or definitions concerning the task to 
be accomplished by the capital recovery process. 

As we said earlier in setting our own terms of reference 
in Part II of this paper - we perceive the straight line recovery 
method as only responding to a first level of rationality 
whereby the goals and objectives of the capital recovery 
process are examined and treated in complete isolation from 
the otherdistinct but interdependant aspectsof the corporate 
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capital managementfunctionof acapital intensive business. 
This first level of rationality consists of achieving the total 
recovery by the application of an equal recovery amount in 
each accounting period throughout the service life of the 
asset. 

The straight line recovery pattern in its pure and integral 
application is certainly a rational and systematic manner of 
proceeding - but it is only a partial response to a highly 
constrained vision of the overall micro-economic process of 
capital consumption in the production of goods and sewices. 

We believe that an appropriatecapital recovery pattern 
for an asset could also be situated at a higher level of 
rationality and could very well consist in the selection of a 
recovery pattern that would ensure the best match between 
the Caoital Consum~tion Costs and the RevenueGeneration 
~~ ~ - - -~ ~~~ - ~ 

~o ten ia l  patterns of that asset over its sewice life. We are 
nowtalking about matching thecostsand Revenue"- 
over the expected life of the asset. 

In this paper, we are suggesting that the total Capital 
Consumption Costs pattern is a better mean of rationaliza- 
tion for the Cost side of the matching game, and that the 
Revenue Generation Potential pattern is the more coherent 
element of rationalization on the Revenue side of the match- 
ing game. 

When viewed in that perspective, it is the Mortgage 
Type recovery pattern (illustrated in Figures 8 and 9 in Part 
Il) with its Constant Capital Consumption Costs (4-C) pattern 
that would ensure the best Cost-Revenue Match in the case 
of an asset having a uniform Revenue Generation Potential 
pattern throughout the recovery period (or its service life). In 
that case, the Constant Capital ConsumptionCosts recovery 
pattern (the 4-C or MortgageType pattern) appears tosatisfy 
the depreciation accounting "matching principle" in a more 
appropriate and refined manner. It is also "rational and 
systematic" but at a higher level of rationality corresponding 
to the inclusion of a more comprehensive understanding of 
the capital consumption process affecting acapital intensive 
business. 

In practice, for most of the assets used by modern 
Public Utilities, the 4-C Mortgage Type capital recovery 
pattern is certainly much closer to the Revenue Generation 
Potential or Service Capacity Consumption pattern than is 
the current widely applied Straight Line pattern. But the 4-C 
pattern implies the application of a "Progressive" capital 
recoverypattern through the sewice life of the asset. This is 
exactly where the challenge resides for the Depreciation 
Professionals over the next decade! 

In fact, one of the major consequences of applying a 
Progressive recovery pattern is that the capital is recovered 
at a less rapid rate than under a Straight Line pattern during 
the early stage of the asset life. And this appears somewhat 
in contradiction with the current trend or pressures towards 
the implementation of accelerated or degressive recovery 
patterns. Reversing this trend while respecting the funda- 
mental principles of accounting and ensuring a high level of 
rational justification will require a deep understanding of all 
the dimensions and consequences of the Capital Recovery 
activities within the broader scope of the Capital Manage- 
ment process. 

Theapplicationof the SWAPcapital recovery approach 
that we describe in Part II is a practical attempt to cope with 
the new challenge. We submit ittothe goodconsideration of 
the Capital Recovery Professionals community because it 

appearsto achievethe following in relation with thedeprecia- 
tion accounting goals and objectives: 

a) It takes into account the high level of uncertainty 
inherent to h e  forecasts of the sewice life especially in the 
early years of a long-life asset. 

The objective of making a precise estimate of the 
sewice life right from the start does not reflect a realistic 
management behavior. Hoping that such an estimate will 
materialize in the longer term without changes is not any 
more realistic. The only certainty with an initial precise life 
estimate for an asset having a 15 to 25 years life expectancy 
is that such a precise estimate is likely to be wrong. 

The SWAP depreciation approach explicitly recog- 
nizes that realitywith a low recovery rate being applied in the 
early years of the sewice life with no real attempt to achieve 
apredetermined specific lifeestimate. At that stage it should 
be sufficient to know that we are in presence of a long-life 
rather than a short-life asset. 

b) It proposes toachieve the total recovery of capital by 
makinP a series of Deriodic"adiustmentsn to thede~reciation 
rates applied throughout the skwice life of the ass'et. These 
adjustments could be made every three to five years and, 
each time an adjustment is made, a new judgment is passed 
on the expected remaining life of the asset, but always in 
recognition of an uncertain environment. 

This periodic adjustment process is illustrated on Fig- 
ure 16. It can be seen that the path to the full recovery of 
consumedcapitalcan begradually modifiedas morespecific 
information on the ultimate asset sewice life is gained 
throughout its sewice history. Under such an approach the 
capital recovery decisionsare always taken on aprospective 
analvsis basis vew much intearated to the financial. commer- 
cial and technological strate& business plans. 

c) It approaches the results of the more "ideal" mort- 
gage type recovery pattern (the 4-C pattern) in a step-wise 
manner. In fact, for an asset with an uncertain long life 
expectancy, the 4-C pattern is also subject to certain devia- 
tion from an ideal situation. Unlike a real mortgagesituation 
where the interest rate (capital remuneration) and the repay- 
ment period are fixed in advance by contract, in the case of 
a 4-C pattern, the recovery period is subject to uncertainty 
and the capital remuneration rate is also subject to many 
possible variations of the firm's pre-tax composite cost of 
capital throughout the recovery period. 

In addition, even in its purest form with fixed terms (life 
and remuneration rate), the 4-C pattern also requires an 
annual adjustment of the recovery (depreciation) rate. The 
SWAP approach eliminates the need for annual recovery 
rate adjustments. 

d) Mostof theassets used in modern Public Utilitiesare 
characterized by Sewice Capacities and Revenue Genera- 
tion Potential patterns that are progressiveor increasing with 
time. A SWAP recovery pattern would ensure a better match 
between the total Capital Consumption Cost and the Rev- 
enue Generation Potential patternsfortheseassets. Typical 
matching profiles are illustrated on Figure 17. 

The declining CCC solid line pattern illustrated in dia- 
gram Aof Figure 17 isatypical Straight Line profileasalready 
illustrated in diagrams 4.5 or 5.5 of Figures 4 and 5. The 
Revenue Generation Potential (RGP) profile represented by 
theother solid line indiagram A istypical for most of thelong- 
lives assets used by P.U. The CCC pattern shown as a 
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dotted line would constitute a better matching proposal for 
the RGP pattern indicated on diagram A than the solid line 
one. In fact, the solid line which corresponds to a Straight 
Line recovery pattern can even be qualified as a "mismatch 
profile when compared to the dotted line one. 

Diagrams B and C are examples of "matching" profiles. 
Diagram B would reflect the case of an asset having a 
declining Service Capacity with time; diagram C reflects the 
situation of an asset with a constant Service Capacity (or 
Revenue Generation Potential) through its service life. 

Integration of the Financial, Technological and 
Commercial Dimensions 

As indicated earlier, a modern capital intensive P.U. 
requires the placement of a large capital asset base to 
perform itscommercial businessoperations. In this paper we 
are suggesting thatthecapital recovery process isan integral 
Dart of the broader ca~i ta l  resource manaaement Drocess 
hustrated in Figure 3: We also suggest ihat the'capital 
Management process is one that should integrate the tech- 
nological, financial and commercial dimensions of the P.U. 
business operations. 

We perceive the capital recovery decisions as forward- 
looking activities very much related to the business Capital 
Expenditures Program planning process, and weare likely to 
hear more and more about "technology turnover manage- 
ment" in the future. 

The recent applications of the Fisher-Pry and other 
models by recovery specialists in attempting to cope with the 
technology turnover problem issymptomaticof afundamen- 
tal need for change in capital recovery methodologies. It 
appearsto be more a question of emphasisand realism than 
of fundamental theoretical validity. 

By example, in his paper, Dr. White uses the cases of 
vehicles m illustrate the application of sound and very likely 
valid theoretical accounting principles. But the vehicles are 
short-life assets and furthermore their specificcontribution to 
"net revenue" is assumed to be known for the covered 
accounting periods. 

However, the investment reality of modern capital 
intensive P.U. isquite different. Theiroperating networksare 
vast aggregates of very diversified long-lived assets used to 
provide more and more sophisticated services in a rapidly 
changing technological and managerial environment. Fur- 
thermore. unlike the vehicle examole used bv Dr. White. the 
e~~ected'contributions of each of ihese netwbr~s segments 
to the business profitability (net revenue contribution) are 
generally unmeasured or unknown and would be of very little 
practical significance on a current accounting period basis. 
In fact, it is the profitability of specific "services" which is of 
current management significance to the business. 

Figure 18 illustrates the fundamental concept by which 
a SWAP capital recovery methodology can be rationally and 
systematically integrated with new technology introduction 
planning information to constitute a Technology Turnover 
Management Strategy. The SWAP recovery approach spe- 
cifically recognizesthe high levelof uncertainty inherentto an 
original life estimate in the case of a long-life asset. As can 
be seen from the two top diagrams on Figure 18, the 
accelerated recovery of the capital invested in technology A 
is realized in the last phase of its life (1 980-85), at the same 
time as technology "8" is initially installed. But, because oi 

inherent life expectancy uncertainty, technology B is being 
recovered at a low rate in the initial phaseof its technological 
service life, which coincides with the ~er iod 1980-85. 

The remaining life expectancy of technology A in the 
last phase of its life (1980-85) is not subject to the same level 
of uncertainty as it was in theearly years of its life. In fact, the 
remaining life estimates for atechnology under replacement 
shall be much more precise because of the need to have 
specific Capital Expenditures planned in the business' con- 
struction program to ensure the placement of the replacing 
technology B. 

The two last diagrams on Figure 18 illustrate how the 
decision affectina the recoverv rates for technoloav B could 
match the deciskns to imple;nent technology ~%ier  or 
later. Again, planning information related to the introduction 
of the new technology C would affect the specific recovery 
pattern applied to the priortechnology B. And, for the same 
reasons as for technology B, the initial recovery of technol- 
oav C would be realized at a low rate durina the initial ~haSe 
orits service life, and at a faster rate at th; end of t h k  life, 
under a SWAP approach. 

Again, to summarize, the low rate of recovery applied 
in the initial years fulfills two objectives: 

i) it takes into accountthe level of uncertainty inherent 
to the estimation of the service-life expectancy for long-life 
assets, and 

ii) it permits to levelize the total Capital Consumption 
Cost pattern to ensure a better match with the Revenue 
Generation Potential pattern in the case of assets with flator 
rising "Service capacity" patterns. 

Another area of integration lies in the introduction of 
market data considerations in the determination of appropri- 
ate recovery patterns. Figure 19 illustrates "Unit Capital 
Consumption Cost" (Unit CCC) profiles for various recovery 
patterns (Declining Balance, Straight Line, SWAP, and 4-C 
Mortgagetype) in the caseof a$l5,OOOcapital asset sewing 
an annual market potential growing from 100 to 400 sewice 
units over a 15 years interval. 

The Unit CCC for each recoverv Dattern and for each 
accounting period is calculated by didding the Total Capital 
Consumption Cost shown in diagrams 5.5,7.5,9.5 and 13.5 
by the number of Service Units in each year of the Market 
Forecast shown in diagram 19.1. The resulting Unit CCC 
data is shown on diagram 19.2 together with an hypothetical 
Constant Unit Revenue (Unit Price) pattern set at $15.00 
throughout the 15 years recovery period (or service life). 

It can be seen that in the case of a rising market or a 
rising Revenue Generation Potential, it is still the Mortgage 
type pattern that minimizes the variations from a "Constant 
Unit PriceVsituation when compared with the Straight Line or 
other Degressive recovery patterns. We also see that the 
SWAP pattern approximates very well the Mortgage Type 
pattern. Again it is the matching relation between patterns 
which is of interest. 

The "Net Revenue Contribution" Concept 

In Dr. White's summary of definitions and objectives of 
depreciation accounting cited earlier, he says: 

"The pattern of cost allocation that best approximates 
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the net-revenue contribution method should be selected." 
The "net-revenue contribution"notion is itself defined in 

Dr. White's summary as part of the definition of the service 
capacity of an asset "which should be measured as the 
present value of the pet revenue or cash inflows attributable 
to the use of that asset alone", where net revenue means 
"revenue less expenses exclusive of depreciation and other 
non-cash expenses". 

That type of definition based on present-worth esti- 
mates of future cash-flow, or discounted cash-flow financial 
analvsis fDCFI aooears as another meansof savina that anv 
lossh the commercial or market value of an a&eiincurred 
in a specific accounting period should be recovered in that 
same accounting period. 

Such an approach is certainly theoretically valid and 
fully legitimate. By example, a capital investment in land is 
generally not subject to depreciation (or capital recovery) 
because the "market" value of a piece of land is normally 
increasing with time and consequently there is no "capital 
consumption" in its use to perform a business operation. 

But the "net-revenue contribution" is an ideal way of 
looking at thecapital recoverytask. ltwould be asatisfactory 
process if there wasan easy and practical way of determining 
on a continuous basis the fair "market" value of each item, 
constituting the complex network of interworking assets of a 
"public utility". 

But the assets that are being considered under the 
scope of the present paper are those who are losing most of 
their value in the course of their service-life within the Public 
Utilities. They are not normally reused after removal from 
service and they can be considered as having zero salvage 
value for the sake of the present analysis. We believe this is 
a fair assumption for the bulk of the depreciable assets of 
most of the regulated public utilities. 

Furthermore, we don't believe it would be feasible or 
practical to attempt to measure the "market value" of the 
various asset items and it is doubtful that there would even 
exist a "market" todetermine afair value for such items. This 
vacuum of practical and significant measurement explains 
why we are promoting the idea of matching a Revenue 
Generation Potential profile withacapital ConsumptionCost 
profile for a given asset item as being a valid alternative 
proposal for a practical and manageable mean of achieving 
a "pattern of cost allocation that best approximates the net- 
revenue contribution method". 

As it is now being defined, the net-revenue contribution 
of an asset issome kind of continuous residual (or remaining) 
profitability measure forthat asset alone. In thedevelopme2 
of the broad "Capital Management"anaiyticalframeworkthat 
we are proposing, we are suggesting that the Revenue and 
Cost profitability parameters are well taken into consider- 
ation and captured by the imputation of the Capital Remu- 
neration cost segment into the matching game. 

Therefore, the "ideal" statement of objective for the 
capital recovery process of a capital intensive Public Utility 
could be reformulated as follows: "To assign Capital Recov- 
ery costs in order to obtain the best match between the 
Revenue Generation Potential pattern and the Capital Con- 
sumption Cost pattern of an asset". 

Revenue Requirements considerations are legitimate 
and essential 

In Sections Ill and IV of his own paper, dealing with 

"Depreciation under Regulation" and "Depreciation under 
Changing Economic Conditions", Dr. White recognizes that: 

"Amajor concern of regulationin recent years has been 
the revenue requirement impact of ratemaking proposals 
that would shift the timing of depreciation expense or the 
burdenof capital recoverytodifferentclassesof ratepayers." 

Afew other statementsfrom Dr. White are worth citing 
at this point, on the question of Regulation and Competition: 

"Regulation has forthe most part adopted the account- 
ing standard of cost allocation over sewice life as the proper 
measurement of depreciation expense. Little attention, 
however, has been given to the second objective of the dual 
accounting standard (i.e. cost allocation in proportion to the 
consumption of service capacity) which is admittedly more 
difficult to apply to a regulated firm," 

"Regulatory practices which deliberately defer the rec- 
ognition and recovery of depreciation are not necessarily 
inequitable nor in conflictwithgenerally acceptedaccounting 
principles as long as the opportunity for capital recovery is 
preserved by the absence of significant competition." 

In our opinion, Revenue Requirements considerations 
are legitimate and essential to achieve the efficient capital 
management of a public utility, regulated or not, and operat- 
ing or not in a competitive market environment. 

If an unregulated competitor to a regulated P.U. is also 
a capital intensive entity, he will be subject to a similar micro- 
economic profile as illustrated in Figures 1 and 2of this paper 
and his own revenue requirements base will equate his Cost 
of Service base which in turn includes the Caoital Consumo- 
tion Cost element as a major contribution. 

The unregulated capital intensive competitor does not 
enjoy full freedom of action in terms of his own pricing 
policies; he also has to be concerned by his corporate and 
services orotitabilitv. of which both the Ca~ital  Recoverv and 
the capiial ~emunkation costs segmenis are a$odpai. 

Unlike Dr. White, we do not believe that services 
offered by unregulated competitors can be "priced without 
regard to an assumed pattern of depreciation expense". 
Sound management implies knowledge and understanding 
of service ~ r o d ~ ~ t i ~ n c ~ ~ t s  in thedeveloomentof comoetitive 
pricing strategies and service productio'n costs include Capi- 
tal Recovery as a major concern. Of course, regulation also 
has to recognize the pertinence of sound Capital Recovery 
practices when dealing with pricing decisions aff ecting com- 
petitive services. 

V - Summary and Conclusion 

In this paper we have attempted to make a positive 
contribution to the profounddebate that is required to ensure 
the evolution of the Caoital R~COV~N orofession over the , , 
next few years. 

The advent of competition in many service areas tradi- 
tionally reserved to heavily regulated monopolistic Public 
Utilities and the entw of many new unregulated capital 
intensive competitors into the same service markets are 
creating a strong challenge to both regulators and P.U. 
managers. 

Many capital recovery specialists now agree that the 
time has come to go back to our basic working assumptions, 
to improve our knowledge and understanding of the overall 
Capital Management process. 

Of course, this paper remains a limited contribution. 
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The issues atstake are just too broad in scope to be covered 
in a short paper. 

And time is required to assimilate the material ex- 
changed and confront the various perceptions, digest and 
debate. We have not hesitated to enter into the paradox! At 
a time where it is generally well perceived by P.U. managers 
to push for accelerated depreciation, our own reflexion and 
analysisindicates that it may not always be appropriate to do 
so. We are suggesting that there may be strong merit to the 
application of "progressive" capital recovery methods. We 
even suggest that Straight Line depreciation may become 
the exception rather than the rule. For reasons related to 
realism and manageability we are recommending the appli- 
cation of aSWAPcapital recovery process. Nevertheless, as 
we conclude this paper, we firmly believe that a major and 
fundamental change in perception and approach will be 
required in the area of capital recovery management during 
the next decade and that such a change may necessitate a 
complete departure from today's highly dominant straight 
line depreciation methodologies . 

We hope to have positively contributed to such a 
change. 

Journal of the Sociely of Depreciation Pmlessionals 



Figure 1 
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Figure 3 
THE CAPITAL RESOURCE MANAGEMENT PROCESS 
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Figure 4 
THE STRAIGHT LINE RECOVERY PATI'ERN 

(Excluding Deferred Tax Liability Impact) 
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Figure 5 
THE STRAIGHT LINE CAPITAL RECOVERY PATTERN 

( Including Deferred Tax Liability Impact) 
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Figure 6 
- 

THE SOYD CAPITALRECOVERY P m  
( Excluding Deferred Taw Liability Impact) 
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Figure 7 
- 

THE SOYD CAPITAL RECOVERY PATTERN 
(Including Deferred Tax Liability Impact) 
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Figure 8 
MORTGAGE TYPE PROGRESSIVE CAPITAL RECOVERY PATTERN 

( Excluding Deferred Tax Liability Impact) 
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Figure 9. 
MORTGAGE TYPE PROGRESSIVE CAPITAL RECOVERY PATTERN 

(Including Deferred Tax Liability Impact) 
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Figure 10 
- 

CAPITAL RECOVERY RESERVE BUILD-UP PROFlLES 
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Figure 11 
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Figure 12 
STEP-WISE ADJUSTED PROGRESSIVE RECOVERY P A ~ R N  ( SWAP ) 

( Excluding Deferred Tax Liability Impact) 
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Figure 13 
- 

STEP-WISE ADJUSTED PROGRESSIVE RECOVERY PATTERN ( SWAP ) 
( Including Fiscal Impact - C.C.A. ) 
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Figure 14 
RECOVERY RESERVE PATTERN 

( lllustration of Reserve Deficiencies ) 
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Figure 15 
RECOVERY RESERVE PATTERN 
(illustration of Reserve Excesses) 
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Figure 19 
wrr  cmm& co~smamo~ COST PROFILES 

(Including Deferred Tax Liability Impact) 
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An Expansion of the 
Gompertz-Makeham Equation 

for the Life Analysis of Physical Property 
Ted L. Leavitt t 

Teresa T, 

ABSTRACT 
This paper explores the idea of developing a formulation 

that will improve the current curve fitting process for the life 
analysis of telecommunications equipment. 

Included is a review of the Gompertz-Makeham method 
in which the original terms accounting for retirements due 
to age and chance are used. We then introduce an addi- 
tional term that takes competitive and technological activity 
into consideration. A new formulation is developed using 
a computer program for testing mathematical concepts. 
curve fitting processes, and analysis of results to determine 
the best general formulation. Sample exhibits of curve plots 
and best-fit statistics are included. 

In conclusion, we show that this new method can pro- 
duce a better curve fit based on standard statistical 
measurements. We further speculate how future observed 
data may reflect competitive and technological influences. 

The original Gompertz-Makeham equation used for life 
calculations of telecommunications equipment was derived 
fmm the equation Ux = Dcx. Ux is the retirement rate at 
age x, A is the term due to "chance" retirements, and Dcx 
is the effect of retirements increasing geometrically with 
"age." If Px represents the proportion surviving at age x, 
then the rate of decrease in the proportion surviving is: 

where dtxldx is the derivate of Px with 
dexldx = (Ux)ex respect to 

then: 

or: 

which leads to the solution: 

t Ted L. Leavin is retire0 from U S WEST Communcations 
where he was manager in Capital Recovery area and 
supervised the Life Analysis'~ection for depreciation Studies. 

t t  Teresa T. Ninh is completing her final year of undergraduate 
studies at the University of Washington, majoring in 
Electrical Engineering. She contributed to this paper 
while sewing a summer internship at US WEST 
Communications. 
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which further reduces to: 

then: 

px =sxg(cX)k; when x =0: Po =kg =I, so k =g-1 

giving: 

Px =sxg(cL1) 

s, g, and c can be determined by "best-fitting" the observed 
proportions surviving. Thus we have the formulations (1) and 
(2). 

For a more detailed background on the original Gompertz- 
Makeham (G-M) Equation and the development of the 
method above, see "A Modem Appmach to the Application 
of the Gompertz-Makeham Equations for the Life Analysis 
of Telecommunication Property." 

In the G-M Equation, the two terms A and Dcx (chance 
and age) in (1) are factors contributing to the overall retire- 
ment rate. By adding a third term, BX(~-11, into (I), com- 
petitive activity and technological advances may be con- 
sidered in some relationship to time or age. This term must 
be positive since these forces would increase the retirement 
rate with respect to time or age. Now the retirement rate 
could be formulated as: 

Considering the rate of decrease in the proportion sur- 
viving, we can derive fx by the previous method: 

dfx1dx = (Ux)fx 

or: 

dPx& = (Ux)dx 



Then: 

which gives the solution: 

or: 

then: 

Px =sxh(xn) g(cx)k; and at x-0: Po=kg=l, and again k = g l  

resulting in: 

where a, h, g, and care determined from the observed pro- 
portions surviving. 

The purpose for adding this third term is to more fully cap 
ture the influences of competitive and technological activi- 
ty contributing to the overall retirement rate Ux. As a result, 
this method will produce a better curve fit to the observed 
data values. A computer program that contains 
mathematical routines was developed for curve fitting and 
calculating life indications. 

The most common measurement for comparing the best 
fit of a curve to a number of observed data values is the 
coefficient of determination, ~2 (See Appendix A). R2 is 
unitless and ranges from 0 to 1. The nearer ~2 is to 1, the 
better the fit of the equation to the observed data points. 
We compared the R2 values using the old method's routine 
versus that of the new method to determine which formula- 
tion best fit the data. 

The program routines for both methods are similar in 
structure except for the addition of the new term (h(Xn) in 
the new method. Data analyzed were the observed propor- 
tions surviving from bands of data for electronic switching 
equipment and circuit equipment accounts. The "least sum 
of sa!~&' technique was used in both methods. The equa- 
tion Px (4) is nonlinear in the constants a, h, g, and c. We 
use a logarithmic transformation to linearize (4) in In s, In 
h, and In g (see Appendix 6). "c" cannot be linearized so 
it must be determined by a "grid search." This is done by 
assigning successive values for c and searching for the 
minimum sum of squared differences. The nontransformed 
proportions surviving are used in determining the best fit. 

In order to determine the proper exponent of the added 
term, x-h (xn), "n" is an input to the program. Most likely 
the effect on the retirement rate is governed by some rela- 
tionship that can be determined b finding the appropriate 2 exponent n in Px = sxh(xn) g (c 1) and consequently in 
the retirement rate Ux (3). "h" should be less than 1 since 
B must be positive in order for this new term to logically 
increase the overall retirement rate Ux. That is, if B is 

positive, h = e-(B/n) < 1. Furthermore, if n I, then 
Bx(n-1) is a decreasing function in time. However, this term 
represents retirements due to technological advances in 
time and should be an increasing function. This eliminates 
values for n < 1 as possible formulations. L 

For the older data bands prior to 1983, the best ~2 values 
could not be improved with the new method. For more re- 
cent bands (83-87, 85-87), the best fit was improved with 
the new method using an exponent of 2 (See Exhibits I and 
11). These results were expected since only the most recent 
banded data would reflect the influences of competitive and 
technoloaical activity. Thus, this additional effect is de~en- 
dent on h e .  With n = 2 in the proportion surviving equa- 
tion (4). the new term in (3) is Bx which increases linearly 
with age. It is reasonable to expect that within five years, 
the effect of competitive and technological activity will be 
more defined in the data and may require an exponent of 
higher order. This was seen in some of the data in which 
the best fit was produced by an exponent of order 3. The 
banded data available currently is slightly premature in that 
we are just beginning to see the impact from these addi- 
tional forces but in the next few years, we anticipate the data 
will reflect greater influences of technology and competi- 
tion. The results thus far provide support to the concept that 
an additional term exists which captures the effects more 
fully and improves the current curve fitting process. 
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EXHIBIT I 

oLd: - 
C= 0.85 C= .7085024 S- .9586844 

I-SOU= .VVS0514 
SSE- 2.785458E-05 
VAR- 1.98V61SE-04 
STD= 1.410556E-02 

X-INTERCEPT. 90 CAL. LIFE = 20.4486 

X-INTERCEPT= 56 CAL. LIFE - 17.90007 
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EXHIBIT 11 

CIRCUIT EQUIPMENT 

old: - 
C= 0.97 0. 5.646287~-03 S= .8370M2 

R-SOU- .W2&74 
SSE= 3.527932E-03 
V U -  2.519952E-06 
SlDm 1.587435E-02 

X-IYTERCEPT= 54 CAL. LIFE = 15.84056 

I-IYTERCEPT* 47 CAL. LIFE . 15.29953 
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Definitions of some common statistical peasurements are given 
below. X i  is the "observed" data and X i  is the "calculated" 
data for i = 1,2,3,. . .,t. 

the moan (average value) of t 
observations 

A 
tT2 = 3 (Yi - Yi) 2/(t-2) 

6 
the sample vatianco of the 
regression (a measure of the 
closeness of the fit) 

A 
Us = (Yi - ~ i ) ~ / ( t - 2 )  l1l2 the mtmdrrd ortor 

(sometimes called the Root 
Mean Square error (RMS)) 

- 2 SST = F (Yi - Y) total sum of squares 
(total error) 

sum of squares due to 
regression (explained error) 

A 
SSE = Z (Yi - ~i)' i 

sum of squares due to error 
(unexplained error) 

SST = SSR + SSE 

~2 = SSR/SST = 1 - SSE/SST coefficient of determination 

R* can be used as a measure for comparison of curve fits by 
giving a relative change in the sum of squares due to error 
(SSE) . 
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Unless o the rwi se  i n d i c a t e d ,  x r e p r e s e n t s  t h e  summation from 
x= l  t o  x-t where t i s  t h e  number of "observed" d a t a  va lues  
used i n  t h e  process .  

S ince  1x = sxh(*)g(cx-l)  is non l inea r  i n  s, h, g, and c, w e  
u s e  a  logar i thm t ransformat ion:  

where Lx = I n  I,, S  = I n  s, H = I n  h, and G = In  g  

If yx = "observed" p ropor t ion  su rv iv ing  and Yx = I n  yx, t h e  
sum of s q u a r e s  of  t h e  d i f f e r e n c e s  between Lx and Yx can be 
w r i t t e n  a s :  

F(S,H,G) = (Sx + Hxn + G ( c X - 1 )  - Y X ) ~  

To o b t a i n  t h e  minimum sum o f  squares ,  w e  t a k e  t h e  p a r t i a l  
d e r i v a t i v e s  of P with r e s p e c t  t o  S, H, and G and s e t  each 
equa l  t o  zero.  

R e a r r a n g i n g  t h e  t h r e e  e x p r e s s i o n s  above we o b t a i n  t h e  
cor responding  t h r e e  equa t ions  con ta in ing  t h e  t h r e e  unknowns 
SI H, and G .  

S  x x2 + H x x ( n + l )  + G x(cX-1) = 2 Yx x  (1) 
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M g  = x Y x ( c X - 1 )  

and r e w r i t i n g  ( I ) ,  ( 2 ) ,  and ( 3 ) ,  w e  get: 

S M 1  + HM2 + GM4 = M 7  

S M 2  + H M 3  + G M 5  = M g  

S M q  + H M 5  + G M 6  = M g  

U s i n g  C r a m e r ' s  R u l e ,  w h e r e :  

D = M l M 3 M 6  + 2 M 2 M q M g  - M~ ( ~ 4 ) ~  - M ~ ( M ~ ) ~  

Then : 

H  = M l M 6 M g  + M q M g M 7  + M2MqMg - ( M q ) 2 ~ g  - M l M g M g  - M 2 M g M 7  /D 

G  = M l M 3 M g  + M2M4Mg + M2MgM7 - M 3 M 4 M 7  - M l M g M g  - ( M 2 ) 2 ~ 9  /D 

and f i n a l l y :  

s = eS, h = em, g = e G  
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Modified Retirement Experience Index 
For Life Span Life Analyses Using 

The Simulated Plant-Record Method 
Ronald G. Lucas t 

ABSTRACT 
When using the Simulated Plant-Record (SPR) method 

for life analysis of relatively new utility pmperty, often a 
depreciation analyst will realize that according to a com- 
puted retirement experience index, the data lack sufficient 
history to produce a reliable life forecast. Studies involving 
life span calculations require a different computation of 
retirement experience because the pmperty being observ- 
ed will not live to a normal end. but will end suddenlv and 
concurrently at a certain date.  his paper focuses on the 
development of a modified retirement experience index for 
life span analysis. 

Introduction 
The Stimulated Plant-Rewrd (SPR) Method for life 

analysis of utility plant has been widely accepted and used 
in depreciation accounting. In 1947, before the National Con- 
ference of Electric and Gas Utility Accountants, AGE-EEI 
accounting group1, Alex E. Bauhan presented a paper in 
which he describes two indices to be used with this method. 
They are the Conference Index, a measure of goodness of 
fit, and the Retirement Experience Index, a measure of the 
immensity of retirement data. This paper focuses on the 
modification of the retirement experience index when used 
in SPR life span studies. 

Why SPA? 
For many utilties, SPR is the only way to perform a life 

analysis. Life analysis of utility plant involves the collection 
of historical data. While aged data is required for actuarial 
vintage (Le., the placement or installation year of 
transactions) additions, retirements, transfers, and ad- 
justments. At a minimum, actuarial studies require a year 
of installation and a year of booking for each transaction. 
Therefore, when a utility lists $1,000,000 in retirements for 
the year in its annual report, an actuarial study would re- 
quire breaking the retirements dawn to their years of installa- 
tion. For example, the $1,000,000 would be broken down to 
$500,000 of retirements from plant installed in 1950, 
$250,000 of retirements from the 1954 installation, and 
$250,000 of retirements from the 1957 installation. 

Most utilities will record a year the transaction was booked 
but not the vintages that contribute to the transaction. In 
the above example, the utility recorded or booked $1,000,000 

A Hietorial Look at SPR 
The SPR Method was first known as the lndicated Sur- 

vivors Method. In 1922. Cyrus Hill? applied this method to 
telephone data. He simulated current vintage survivors by 
applying percents surviving from a standard survivor curve 
to vintage additions. He varied the mean while holding the 
curve type constant or he varied the curved type while 
holding the mean constant, in order to determine the curve 
that resulted in the sum of the simulated vintage balances 
being within 1% of a given book balance. A weakness in 
this method was that a mean resulting In simulated vintage 
balances equalling a book balance could be determined for 
every survivor curve, and that mean could vary by curve. 
For this trial and error procedure, the analyst had to assume 
the shape of the curve. 

In the 1943 Report of the Committee on Depreciation of 
the National Association of Railroad and Uiltity 
Commissioners3, the lndicated Survivors Method was ex- 
panded to not just one year but to several simulated and 
book balance test years in order to determine curve type 
and mean. Also, the simulated and actual balances were 
graphed for visual comparisons. 

By 1947, the lndicated Survivors Method had been re- 
named the Simulated Plant-Record Method and in that 
same year, Alex Bauhan presented his paper on the SPR 
method in which he replaced the visual comparison with 
a comparison based on the sum of squared differences be- 
tween simulated and actual balances. He also presented 
indices to be used in c u m  selection to determine goodness 
of fit and maturity of an account. 

Also in 1947, Henry R. Whiton presented a simulation 
method based on matching retirements instead of 
balances." In the late 1960's. William D. Garland presented 
further work on simulation methods based on the com- 
parison of simulated and actual retirements.6 

While the SPR Method assumes that all vintages will 
follow one survivor curve, Computed Mortality (CM) allows 
variation of survivor curves to reflect different survivor 
characteristics for each vintage.0 A property group may 
show distinct changes in survivor characteristics when 
technological improvements are made to later plant 
placements; therefore, one survivor curve may be ap- 
propriate for the early placements, but inappropriate for later 
plant additions. 

in retirements for the year in which the retirement occurred. The SPA Method The SPR Method involves using this type of unaged data The SPR Method actual plant to in a life analysis. Therefore, data detailing the installation 
simulated plant history. Using the historical additions, years for the $1,0~0P00 in retirements are not needed for 
balances and the Survivor the SPR method an SPR study. generates a series of balances and retirements that could 

t Ronald G. Lucas is a Senior DepreciationAnaiyst be compared to actual balances and retirements. There are 

in tho Depreciation Branch ot the Federal Energy two approaches to the SPR method. They are the balance 
Regulatory Commission where he prepares formal method and the period retirements method. By trial and er- 
depreciation studies ot major gas and oil companies. mr, the SPR balance method tries different average service 
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lives (ASL) for each lowa Survivor Curve in order to deter- 
mine the ASL that will give the minimum sum of squared 
differences between the simulated balances and the actual 
balances for that lowa Survivor Curve. Afier determining the 
ASL that minimizes the sum of squared differences for each 
curve, all curves can be compared to determine the best 
lowa curve to use for depreciation purposes. Also by trial 
and ermr, the period retirement SPR method tries different 
ASCs for each lowa Survivor Curve in order to determine 
for a selected study period the ASL that will yield cumulative 
differences between simulated retirements and actual 
retirements equalling or closely approximating zero. The 
best curve is based on the curve with the minimum sum 
of the square differences between the annual simulated 
retirements and actual retirements for the study period. 

Stlmuletlon lndicee 
The conformance below, retirement experience index, 

and judgement are all used to select a best curve. As men- 
tioned previously, the conformance index (CI) indicates the 
goodness of fit. It is calculated by first determining the mean 
square of the differences between the actual and simulated 
balance. The square mot of the mean square differences 
is the standard ermr. The conformance index is the ratio 
of the average balances to the standard ermr and is ex- 
pressed in the following equation: 

CI = ave. bal. I sqrt (SSDln) 
where, 

CI = Conformance lndex 
ave. bal. = (Sum of year-end balances) I n 

sqrt = square mot 
SSD = Sum of squared differences between 

actual and simulated balances 
n = number of balances observed 

In his pper on life analysis using the SPR approach, Alex 
Bauhan arbitrarily chooses the following criteriaio evaluate - 
the conformance index: 

Rating Conformance Index 

Excellent Over 75% 
Good 50 to 75% 
Fair 25 to 50% 
Poor Less than 25% 
The Retirement Experience lndex (REI) is another tool 

to help the depreciation analyst determine the value that 
a selected curve might have in order to assist the analyst 
in forecasting future events. This index is based on the 
assumption that at a study date, retirements have followed 
a pattern of retirements for a selected survivor curve and 
the index equals the percent retired from the earliest vin- 
tage. When later additions are significantly larger than the 
first year's addition, the RE1 can be based on the percent 
retired from the earliest vintage with a significant addition. 
In equation form, the Retirement Experience lndex can be 
expressed in either of the following forms: 

RE1 = 100.0% - XOh 
where, 

X% = The percentage of the earliest significant 
vintage addition simulated as surviving as of 
astudy date 

OR 
RE1 = 100% x cum. rets. I Total rets. 

where, 
Cum rets. = Cumulative retirement from the earliest 

significant addition to the study date 
Total Rets. = Cumulative retirements from the earliest 

significant addition to maximum life 
Generally, a long-lived property group will show little 

retirement experience after the first five or ten years, while 
a short-lived property group might show greater retirement 
experience at the same age. 

In his paper on life analysis using the SPR method, Mr. 
Bauhan presents the following table to evaluate the retire- 
ment experience index: 

Rating Retirement Experience Index 

Excellent Over 75% 
Good 50 to 75% 
Fair 33 to 50% 
Poor 17 to 33% 
Valueless Less than 17% 
With the Conformance and Retirement Experience In- 

dices in hand, the analyst knows the value and com- 
pleteness of the data to be used in the selection of a sur- 
vivor curve. The analyst may reject a good fitting curve 
because of lack of retirement experience which would make 
forecasting unsupported. In any event judgement must be 
exercised in the final curve selection process. 

P r o m y  Gmups and Retirement Analysis 
In using judgment, one should consider the type of pro- 

perly being analyzed. If one were to consider properties 
categorized into two general classifications. mass property 
amuos and life soan omoertv amuos. then the above tables 
could apply to doth gro"ps w5h r;\ohif!ication of the retire- 
ment experience index for the life span property gmup. 

A mass property group is a collection of like units having 
lives generally independent of one another. This group 
retires gradually wer time with no distinction made between 
interim and final retirement. An interim retirement is a retire- 
ment that occurs prior to the expiration of all units in a group 
and a final retirement is the last retirement or entire retire- 
ment of a group. Mass property gmups may contain a large 
number of small units. These units often retire according 
to a pattern which can be discovered by either SPR or ac- 
tuarial methodology. 

In contrast to a mass property group, a life span group 
contains units that will retire in a specific number of years 
after placement. For life span gmups, there may be interim 
additions and retirements: however. all olant will be subiect 
to a final retirement at a date that ii known or can'be 
estimated. Unlike mass property groups, life span gmups 
often contain a small number of large units. The date of con- 
current retirement for the entire group establishes the life 
span for the individual units. Actuarial or SPR 
methodologies can be used to develop a survivor pattern; 
however, for the life span properly the survivor curve is trun- 
cated at the date of concurrent retirement of all property. 

The truncated survivor curve is the basis for moditying 
the Retirement Experience Index. Because an event will 
cause all property to retire at a date independent of the 
retirement pattern, the retirement pattern after the trunca- 
tion date is inconsequential. For this reason, the RE1 can 
be modified to be the ratio of the cumulative retirements 
of the first year's addition to the study date at the trunca- 
tion date. Another way of looking at the RE1 lndex is to 
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observe it as the ratio of plant that has been retired to the 
plant that will be retired until the truncation date. 

For example, quite often in the natural gas industry, pro- 
perty will retire because of exhaustion of gas supply, rather 
than the wearing out of equipment. To illustrate the point 
of the Modified Retirement Experience Index (MREI), a sam- 
ple analysis based partly on actual plant data is presented 
below. 

The ABC Natural Gas Company 
The ABC Natural Gas Company has been producing 

natural gas in an Appalachian field in West Virginia since 
1960. To aid production and deliverability, the company add- 
ed compressor eauipment and structures in 1970. The com- 
pany's petroleum'engineers have determined that the field 
will be depleted by the end of the year 2000 at which time 
all equipment will be retired. The depreciation analyst's job 
is to determine the adequate depreciation rate to recover 
the undepzeciated investment by year-end 2000. 

The depreciation analyst would collect historical data for 
all accounts. Account 333, Compressor Station Equipment, 
will be examined in detail. 

Table 1 contains unaged data for Account 333. Note the 
large initial placement in 1970 and the 20-year history of 
moderate additions and retirements. Since this type of pro- 
perly is long-lived, the analyst might suspect that the retire- 
ment experience of this account might not be adequate for 
study purposes. From this table alone, the analyst can 
observe that over the history of this account, the sum of 
all the retirements is less than 30% of the sum of all the 
plant additions. 

Using the data in Table 1, the best fitting curves by SPR 
study are shown in Table 2. While conformance indices for 
these curves are in the excellent ranoe accordina to Mr. ~~ - - -  

Bauhan's ~ ~ s c a l e ,  the retirement experience indies are 
poor to fair. In his aforementioned paper, Mr. Bauhan states 
"In order for a life determination to be considered entirely 
satisfactory, it should be required that both the retirements 
experience index and the conformance index be 'Good' or 
better." Thus, the analyst might not feel well supported in 
using a curve based on this SPR study. However, further 
examination of the selected curves with respect to life span 
gmup adds foundation to the curve selection. 

In Figure 1, the best fit curve has been selected for fur- 
ther study. The horizontal axis reads age in years; however, 
in order to observe the survivor characteristics of a particular 
vintage, calendar years can be substituted for age. For the 
first addition, the 1970 vintage plant, age 0 corresponds to 
midyear 1970, age 20 coincides to midyear 1990 and age 
30 matches midyear 2000. The RE1 can be computed by 
first subtracting the number of units from the 1970 vintage 
plant surviving at the 1990 study date from the number 
placed in service in 1970, the first year, in order to deter- 
mine the cumulative retirements of the 1970 vintage plant 
at the study date. The cumulative retirements are divided 
by the original units added in 1970. From Figure 1, 100% 
or all units (for simplicity, consider 100 units) are installed 
new at age 0 in 1970. Approximately 65% (65 units) of all 
units placed in service new survived at age 20 or year 1990. 
The cumulative retirements equal 35% (35 units). The equa- 
tion is: 

RE1 = (100 - 651100 or 35% (34.53% according to a com- 
puter program that calculates the lowa curves in fine 
increments). 

The MREl can be calculated by noting the amount of plant 
expected to be surviving at the end point of the life span, 
the year 2000. Since all plant will be retired at the end of 
the year 2000, the analyst can focus on the plant that sur- 
vives until the year 2000. For the first year's addition, the 
MREl relates the cumulative retirements at the study rate 
to the cumulative retirements at truncation. This relation- 
ship is based on the premise that retirement experience for 
a particular curve is measured against the retirements that 
will occur according to that curve. Without considering life 
span, the retirement experience is measured against the 
original addition which is the plant that will all retire accord- 
ing to a particular curve. For life span group, the retirement 
experience is measured against the plant that will retire ac- 
cording to a particular curve before the truncation date. 

Fmm Figure 1, approximately 35% or 36 units of the 1970 
vintage su~ ives  atthe year 2060 or age 30. The cumulative 
retirements at truncation amount to 64% or 64 units (100 
- 36). The MREl eouals the cumulative retirements at the 
study date divided iby cumulative retirements at truncation. 
the equation for the MREl becomes: 
MREl = (100165)1(100-36) or 55% (54.05% by computer) 

According to Mr. Bauhan's scale for retirement ex- 
perience, the retirement experience for this curve selected 
bv SPR analvsis is "Good when life span is considered. 
~ecause thebmperty in this example w& a life span group, 
the analyst could feel better supported in selecting a curve. 
Judgment, again, plays a major role in the final curve 
selection process. The analyst is not locked into selecting 
the best fit and highest RE1 or MREl survivor curve when 
informed judgment suggests a different choce. With life 
span analysis, the initial table of best curves for Account 
333 of the ABC Natural Gas Company can be modified to 
reflect the MREl as shown in Table Ill. 

MREl tor Actuarial Studies 
While this paper focused on life span analysis using the 

SPR Method, the modified retirement experience concept 
can also be applied to actuarial study. Because actuarial 
study involves the handling of aged data, the analyst can 
develop survivor profiles by vintage or vintages. A life table 
which relates plant surviving and age can be constructed 
for a properly gmup. In many instances, data are not 
available to allow the life table to extend to a point where 
no plant survives, in which case the graph of the table would 
be a stub curve. A stub curve is one whose retirement ex- 
perience is less than 100%. Since average service life is 
estimated from a curve that is complete, the stub curve must 
be extended to zero percent surviving. If an lowa Survivor 
Curve is selected to represent a complete curve for the pro- 
perty group, the lowa curve should coincide with the stub 
curve and be a logical extension of the stub. Ideally, one 
would want a close-fitting lowa curve matched to a relatively 
long original stub curve. 

The MREl relates a stub curve to a selected truncated 
survivor curve. In an actuarial analysis, the length of a stub 
curve depends on the placement and experience years 
used for analysis. According to the selected placement and 
experience years, data will be assembled to construct a life 
table. The maximum age of the life table determines the 
maximum length of the stub curve. The maximum age 
equals the time period from the earliest year to the latest 
experience year. If an analyst performed an actuarial 
analysis for the ABC Natural Gas Company, he or she would 
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develop a stub curve using the original gmup method0 or REFERENCES 
another exceptional method. If one were to choose to 
analvze the retirement ex~erience of olant olaced in ser- - 

vice-from 1970 to1990 as bbserved frdm 19?0 to 1990, the 
maximum age is that of the 1990 retirement of plant installed 
in 1970. Fmm Figure 2, the stub curve ends at age 205 years 
where 64.5% of the 1970 vintage plant survives. If the 
analysis of the property gmup does not involve life span, 
then the retirement ex~erience extends 20.5 vears out of 
a maximum life cycle of nearty 50 years. T ~ ~ ' R E I  equals 
approximately 355% (100-64.51100) retirement of the 1970 
original group. On the other hand, a life span analysis 
means truncating the curve at year-end 2000, age 30.5 
where 38% of the 1970 original group will survive if the 
selected survivor curve is followed. The modified retirement 
experience with life span consideration extends 20.5 years 
out of a life span that only extends to age 305. The MREl 
equals approximately 56% (100-64.5)/(100-38) for the 1970 
original gmup. 

The MREl should be considered whenever a life span 
analysis is involved and inadequate retirement experience 
is suspected. By considering the truncated life of pmperty 
in a life span group, an analyst can evaluate retirement ex- 
perience as it relates to the cumulative retirement of that 
DroDertv at truncation. This evaluation should then deter- mi& $0 adequacy of data for life analysis and further 
depreciation work. 
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Streamlined Depreciation Studies 
for Small Local Exchange Carriers 

John H. Rudd t 

Depreciation is becoming the most significant expense Michigan Bell and General Telephone, due to joint regula- 
for many telecommunications comoanies and in today's tion by both the MPSC and the FCC. The following sections 
environment determining appropriate' depreciation rates can of this paper explain how depreciation studies for LECs in 
be a very complex task. Despite the complexities small com- Michigan have been streamlined to better target those areas 
oanies are not exemot from the irnoortance of usina ao- that need oeriodic review while reducing the work load in 
r - 
propriate rates or fron; the need to p~rform periodic &dies 
to determine what those rates should be. This paper 
describes the steps the staff of the Michigan Public Ser- 
vice Commission (MPSC) tmk to address that burden for 
the small local exchange carriers (LEC) - companies other 
than Michigan Bell or General Telephone. 

I. The Need To Streamline 

The MPSC formally prescribes depreciation rates for each 
LEC under its jurisdiction whether it is exclusive or pint with 
the Federal Communications Commission (FCC). If the FCC 
is a fairly small company having little or no activity in its 
plant accounts, the orders are generally for a four-year 
period, but larger companies experiencing more activity are 
subject to threeyear orders. Regardless of the period they 
are effective, the orders are generally for a three or four- 
year period and they include a requirement for each LEC 
to file a new depreciation study before the rates expire. 

For quite some time the studies were filed late or were 
incomplete but the MPSC really had no "clout" to enforce 
its requirement short of excluding depreciation expense 
from revenue requirement calculations and reducing 
customer service rates accordingly. In 1987 this problem 
became significant when several LECs did not file their 
studies until such a threat was made. Recognizing a poten- 
tial problem, the MPSC directed the Commission Staff to 
review the procedures used by the LECs and by the Staff 
in the depreciation rate-setting process. 

The Stafl found a considerable amount of resistance on 
the of both the companies and their consultants toward 
performing the studies. They were not willing to commit their 
time and expense necessary when they saw little or nothing 
to be gained from performing complete life and salvage 
analyses that resulted in little change in the factors and, 
eventually, in annual depreciation expense. Consequently, 
the Staff developed proposed changes in study procedures 
that were intended to rectify this situation. 

In 1988 the Staff's findings were discussed with the 
MPSC and then released as a report to the LECs and their 
consultants for comment. After a trial period of informal im- 
plementation, the Staff released its report in March 1990 
in the form of guidelines to be used by the LECs other than 

t John H. Rudd is a Depreciation Engineer at the 
Michigan Public Service Commission. 

the areas having little data, activity or lik&hood of changes 
in the foreseeable future. 

II. Framework lor Streamlined Studles 

There are 36 small LECs in the state and it is for these 
36 companies that the following guidelines are considered 
appropriate as an alternative to conventional depreciation 
rate setting. Thirty of the LECs have less than 10.000 access 
lines each and 24 are not subsidiaries of system companies. 
Generally, the depreciation rate prescription procedure 
begins with the LEC hiring a consultant to prepare the 
depreciation study which is then filed with an application 
for revised rates. The public is made aware of the pro- 
ceeding when the Staff sends a Notice of Opportunity to 
Submit Comments to the LEC which has it published. Mean- 
while, the Staff reviews the study, performs additional 
studies andlor field work and writes a preliminary report. 
This report supports the Staff's position in negotiations with 
the LEC and intervenors, if any. In almost all cases, a 
negotiated settlement is achieved and an ex parte order is 
then prepared for Commission action. 

While the thirty-six LECs range in size from one to twenty- 
nine exchanges, all are similar enough in size and mode 
of operation that there have not been any major problems 
in the recent past with respect to review and monitoring of 
each company's depreciation practices. It is not unusual, 
however, for a significant amount of company and Staff 
resources to be spent on depreciation studies where the 
change in annual depreciation expense is not very large. 
In an eflort to utilize company and Staff resources more et- 
ficiently without sacrificing responsibility for depreciation 
regulation, Michigan depreciation study procedures have 
been changed as outlined herein. The changes establish 
ranges of acceptable life and salvage factors for all the ac- 
counts except central office equipment and vehicles. 
Studies on these two accounts must be submitted with each 
application. Specific depreciation rates must still be 
presaibed and the LECs still have to apply for any changes, 
but the Staff will not require the LECs to prepare statistical 
studies as justification for proposals for the service life or 
net salvage factors falling within the acceptable ranges 
under these procedures. If any of the 36 LECs want to pro- 
pose factors outside the ranges for one or all of their plant 
accounts, they have to submit a detailed study for Staff 
review. The Staff is aware of the effort put forth by telephone 
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company management to be respmsible and accountable 
in planning and budgeting their COE replacements. The 
changing technology and need for central office equipment 
varies with each LEC, so using ranges for this account fails 
to recognize each LEC's different plans. The expected 
documeiitation to be submitted with the depreciation study 
includes a description of the company's COE plans along 
with all justifying factors. Vehicle replacement policies are 
also very different fmm one LEC to the next, so they should 
be reviewed in each depreciation study. The depreciation 
rates are then established for these two plant categories 
on a case-by-case basis depending on the individual com- 
pany plans. 

Table 1 in this paper is a schedule of recommended 
ranges as set by the MPSC Staff for average service life 
(ASL) and average net salvage (ANS) for each of the major 
plant accounts. Average remaining life (ARL) must be 
calculated for each LEC based on its ASL and retirement 
history. Future net salvage (FNS) is usually the same as 
ANS for LECs using remaining-life depreciation rates. The 
recommended ranges were developed from the Staff's file 
of previously prescribed factors for the Michigan LECs, 
representing a reasonable basis for transition from required 
studies to optional ranges for life and salvage factors. Table 
1 shows the total number of LECs which have assets in each 
account and how many of those companies have life or 
salvage factors falling within the ranges. A more detailed 
discussion of how the ranges were determined appears 
under the heading, "Ranges of Life and Salvage Factors" 
in Section Ill of this paper. 

An exception to the use of the streamlined procedures 
occurs when the pmposed total inaease in depreciation ex- 
ceeds 5% of the current annual de~reciation exoense on 
a whde life basis. It is one thing to have a bona iide need 
for increases in annual depreciation expense develop 
because a LEC is improving its facilities in ways that its 
customers will benefit from better service. It is quite another 
thina to Drowse a sianificant increase in annual de~recia- - . .  
tion expense resul i6 from the Staff andlor LEC wishing to 
reduce its workload and related expense by just reducing 
the service lives but still remaining within the recommended 
range. Consequently, the Staff expects that proposed life 
and salvage factors resulting in a significant change in an- 
nual de~reciation expense would be SuDD0rted bv studies 
even if the factors b e  within the stan's' ranges.'specific 
limitations on the proposal for such purposes are outlined 
in the "Five-Pement Rule" part of Section Ill. 

Ill. Guidelines tor Streamlined Study Pmcedures 

Often the lack of data available makes more 
sophisticated, statistically based studies difficult to perform 
and of questionable reliability for small companies. In such 
instances a high degree of judgment must also be applied 
and the following guidelines are available as an option if 
a LEC desires to lessen the amount of work and documen- 
tation necessary to support its proposed life and salvage 
factors. 

If something arises between periodic studies which 
causes the need for a new or revised depreciation rate, a 
LEC usually files an application to amend the existing order. 
These guidelines are also available for such amendatory 

filings, particularly in those instances where a LEC needs 
to establish a depreciation rate for a new category of plant. 

The following sections describe the Staff's guidelines for 
performing streamlined depreciation studies. 

Streamlined Study Procedures 
Each LEC, whether or not it is a subsidiary of a system 

company, will continue to file a formal application for revised 
rates to be effected upon expiration of its current rates. The 
current 3 or 4year interval between revisions will be main- 
tained. Under past procedures the proposed depreciation 
rates for ail depreciable accounts had to be supported by 
a formal study of ASL and ANS. With streamlined pro- 
cedures, requirements for these support studies are 
eliminated for most accounts or they are modified. 

Whether or not a LEC uses the streamlined procedures 
for the other accounts, all applications must be accom- 
panied by studies supporting the LEC's proposed life and 
salvaae factors for the central office eaui~ment and vehi- 
cle pl&nt categories. If, however, the ~tk'wishes to retain 
its present ASL or ANS or if it wishes to propose something 
within the ranges shown on Table 1 for any of the other ac- 
counts, no study will be required. However, the Staff 
reserves the right, in its judgment, to require the LEC to 
submit additional support in the form of documents, studies 
and explanations for any pmposed changes, particularly if 
a pmposed change appears to be contrary to the company's 
plans or it is otherwise inconsistent. If the LEC wishes to 
propose a change in ASL or ANS different from that cur- 
rently supporting a prescribed rate and it falls outside the 
range, the proposed factor must be supported by a com- 
plete life or salvage study. 

The Commission will continue to issue formal orders 
prescribing depreciation rates for all plant accounts for each 
LEC. Each LEC will continue to file a formal a~olication to 
amend the order if it wishes to change any k~ or ANS 
factor supporting the prescribed rates. The current practice 
of issuing a Notice of Opportunity to Submit Comments will 
be continued for these periodic studies whether or not the 
streamlined procedures are used. 

"Five-Precent Rule" 
In the Staff's efforts to redirect the company and Staff 

resources to areas of greater concern, it is possible that the 
cumulative effects of changes in other areas, such as a 
change in depreciation technique, could become significant. 
Therefore, the streamlined study procedures may be used 
by the LEC only if the total increase or decrease in annual 
depreciation expense is less than 5% as compared to the 
exkting expense level based on whole life rates for all ac- 
counts treated in this manner. The LEC will still be allowed 
to propose depreciation rates resulting in more than a 5% 
change in whole life expense, but it will have to file an ap- 
plication and studies supporting the proposals. This ap- 
proach will allow both the LEC and the Staff to direct most 
of its time and resources to those areas most needing in- 
depth analysis. 

Ranges of Life and Salvage Factors 
The Staff developed for each plant account what it con- 

sidered to be reasonable ranges for ASL and ANS from an 
engineering standpoint, based on existing practices and 
available technologies. Once the preliminary ranges were 
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determined, the staff reviewed these ranges for reasonable- 
ness with respect to the life and salvage factors supporting 
the rates prescribed by the MPSC. In a few cases the Staff 
modified the original ranges so that at least 50% of the 
LECs' factors fell within the range. The recommended 
ranges on Table 1, then, are the result of combining the 
Staff's experience and engineering judgment with the 
depreciation orders in effect at that time. 

The Staff expects that the ranges will be reviewed on a 
periodic basis and revised when necessary. It is not ex- 
pected that a contested proceeding will occur where these 
ranges would be questioned, although it is a possibility. 
~efore going forward with a contested proceeding, it might 
be more efficient for the Staff. LECs and interested oarties - . . . . . . . ~~- - ~ ~ - ~ ~  

to reach a consensus 0; to negotiate a set of ran&: 

IV. Benefits of the Streamlined Study Procedures 

As stated earlier in this paper, the Staff is concerned that 
both its resources and those of the 36 LECs could be used 
in a more efficient manner with regard to prescribing 
depreciation rates. While the Staff perceives areas where 
paperwork can be reduced for the LECs and the Staff, it 
is also aware of the need to continually monitor the changes 
taking place in the telecommunications field so it can be 
properly responsive to prescribing depreciation rates. That 
is why the Staff is relaxing its study requirements in some 
areas and increasing its work in other areas. 

By reducing its reviews of the LEC depreciation filings, 
the Staff expects to better utilize the different kinds of 
available financial and operating information. Quality of Ser- 
vice reports can provide an overall impression of how well 
a LEC's central office equipment is working in each 
exchange and whether it might be in need of imminent 
repair or replacement. Trouble reports kept by the LEC and 
customer complaints to the LEC or the Staff can be of use 
in identifying future replacement needs. In Michigan the 
Staff contacted each LEC a few years ago to determine 
anticipated central office replacement dates, outside plant 
upgrade completion dates and the need, if any, for addi- 
tional financing. If this information is kept up to date, it can 
be extremely helpful when used in conjunction with the 
LEC's most recent construction budgets in determining life 
and salvage factors that will result in proper depreciation 
rates. 

The LECs can realize salvage under the streamlined 
study approach whether they perform the studies 
themselves or they hire consultants. Either way, fewer hours 
and a less costly report are the immediate benefits in a 
situation where these procedures are used and little change 
in depreciation expense is expected at the outset. In the 
longer run, the LEC can achieve improved credibility by not 
having to support proposed factors with little more than 
someone's conjecture about the future. With more time to 
devote to studying data for central office equipment, the 
LEC's depreciation analyst or consultant has the opportunity 
to demonstrate to the company's management the need 
and imoortance of coordinatina deoreciation studies with 
the company's construction pkns.' 

The Staff believes these streamlined procedures should 
be made available to all the telephone companies wer 
which the Commission exercises exclusive jurisdiction - 
that is, all LECs except Michigan Bell and General 

Telephone. The LECs benefit from a reduction in paperwork 
lesscost to prepare their periodic studies and the prepara- 
tion of more meaninaful studies. The Staff benefits fmm be- 
in; able to concentkte on those areas havina sianificant 
ccanges andlor having a significant impact on iepkciation 
expense while using less Staff resources. The system as 
a whole benefits from a better coordination of management 
planning, quality of service, targeted regulatory review and 
depreciation rate prescription. 

V. The Michlgan Experience 

While the streamlined pmcedures have been available 
for two years, their effects are just beginning to be realized 
by the LECs and the Staff. Most new or revised procedures 
initially meet with a lack of understanding and these 
strearnlined procedures are no exception. 

For a while, consultants were still performing studies 
using limited data in accounts having little activity just to 
see if the study results were close to the recommended 
ranges. This defeated, of course, one of the main purposes 
for having streamlined procedures. Fortunately, the con- 
sultants now appear to have realized that factors resulting 
from full studies and factors arrived at using the recom- 
mended ranges result in such a small difference in annual 
deoreciation exoense that the time and effort exoended on 
thdse studies vks indeed not justified. 

Perhaps the Staff has realized the most benefits to this 
point. A two-year backlog of depreciation filings has been 
eliminated and the few cases remaining open fmm the 1989 
filinos onlv need final resolution thmuoh the neaotiation o m  
cess. It i i a  credit to the streamlined'6mcedutk that once 
review of the LEC studies began in earnest, the Staff reports 
for all ten cases were completed in about three months. By 
comparison, three months used to be an average amount 
of time spent reviewing the study and writing a Staff report 
for one large or two small LEC filings. 

Certainly as the LECs and their consultants become more 
adept at using the streamlined procedures and the Staff's 
workload becomes better targeted, these reductions should 
continue. As more time and resources become available, 
a better interrelationship can be developed between 
depreciation studies and deployment of new plant facilities. 
As an outgrowth of the implementation of streamlined 

study procedures, Michigan Bell and General Telephone 
have each apprised the Staff with streamling proposals 
of their own, involving their smaller plant accounts. Because 
of joint jurisdiction with the FCC and an extensive data base 
maintained by these companies, the Staff is not likely to 
implement ranges of life and salvage factors. However, due 
to the early success of ereamlined study pmcedures for 
Michigan's small LECs, there will likely be some form of 
strearnlined studies used by Michigan Bell and General 
Telephone in their next filings with both the FCC and the 
MPSC. 

V. Conclusion 

The MPSC Staff identified the cause of a serious problem 
- late or incomplete depreciation studies filed by the small 
LECs. The solution - strearnlined study procedures - 
allows the LECs to propose life and salvage factors within 
cerlain ranges for most of their depreciable plant accounts 
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without having to perform studies in support of those pro- 
posed factors as long as the aggregate change in annual 
depreciation expense on a whole life basis for such ac- 
counts is less than 5%. Since the procedures are optional, 
the LECs are free to propose whatever factors they believe 
are appropriate as long as they can be supported by studies 
if they are outside the Staff's recommended ranges. The 
5% limit does not apply to the change in depreciation ex- 
pense resulting from proposals outside the life and salvage 
ranges, from proposed factors for COE and vehicle plant 
categories and from a change in depreciation methodology 
such as whole life to remaining-life conversion. Early indica- 
tions are that the procedures will be even more successful 
when they are fully understood and implemented and that 
they likely have already lead to similar streamlining for large 
companies. 

Account 
Number 

2116 
2121 - 
21 22 
2123.1 
21 23.2 
21 24 
2351 
241 1 
2421 
2422 
2423 
2423 
2424 
2431 
2431 
2441 

TABLE I 
MICHIGAN LOCAL EXCHANGE CARRIERS 

STAFF RECOMMENDED RANGES FOR LIFE AND SALVAGE FACTORS 

Descrlptlon 

Other Work Equipment . . 
Buildings 
Furniture & Office Equipment 
Furniture 
Office Support Equipment 
Co. Communications Equip. 
General Purposes Computers 
Public Tel. Terminal Equip. 
Poles 
Aerial Cable 
Underground Cable 
Buried Cable 
Buried Wire 
Submarine Cable 
Aerial Wire 
Rural Distribution Wire 
Conduit Systems 

Average Service Life 
Minlmum Maxlmum 
m . 1  (h) 

10 15 

Aveget Net Salvage 
Minimum Maximum 

(%) (W 
5 20 
0 10 
0 10 
0 10 
0 10 
0 10 
5 10 

Number of LECs 
Within Range (1) 

Total ASL ANS 

(1) Study conducted when there were 38 local exchangs carriers under exclusive MPSC jurisdiction. 
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Dlscusslon Paper: 

Incentive Regulation: 
Hidden Disallowance 

Through Slow Depreciation 
Thomas A. Nousaine t 

Jay M. Blomquist tt 

Abstract: Regulated Local Exchange Carriers (LECs) face 
a twcbpmnged risk under incentive regulation schemes such 
as Price Caos because the deoreciation rate settino oro- 
cess remain's unchanged. ~os i fo rms of alternative rzula- 
tion follow a similar pattern: prices will be fixed for certain 
market segments, but no reforms are incorporated for the 
depreciation process. Prices established at the beginning 
of the alternative regulation period do not adequately 
recognize the true rate at which capital was consumed in 
prior periods, nor the rate at which it will be consumed in 
the future. The net result is a hidden disallowance of 
prudently invested embedded capital and a major risk to 
investors. 

Depreciation And Capital Recovery 
When a firm buys expensive and long lived (capital) pro- 

ductive capacity, it must estimate how long the equipment 
will produce goods. This estimate is used to determine 
depreciation expense, or the amount of capacity "used up" 
producing goods in the current year. In turn, prices are set 
that will ultimately recover all variable costs plus the original 
investment (depreciation) and any return required by 
shareowners or creditors over the life of the assets used 
to provide the product or service. 

The cash used to buy plant is completely spent before 
any products are made. Therefore, depreciation has 
characteristics of "prepaid expense." In an ongoing 
business, investors may not require return of principle each 
year allowing the firm to use cash from sales that represents 
depreciation as internally generated funds to buy more 
capacity or improve efficiency. That money, of course, still 
belongs to the investors and must be used to increase the 
value of the business. 

Investment Decisions: PmcesS and Criteria 
A firm will invest capital in productive capacity when the 

expected net present value of revenue streams and cost 
savings exceeds the costs of acquiring the new equipment. 

An unregulated business is free to price its products at 
any level in  any accounting period with the risk of either 
losing market share if the price is too high, or not maximiz- 
ing revenues, if too low. If total revenues do not recover costs 
during multiple accounting periods, the firm will eventually 
fail. 

A regulated company, however, has its prices set by 
regulators. A hidden assumption of the regulatory process 

t Thomas A. Nousaine is Director of Capital Recovery 
at Arneriiech Services. 

tt  Jay M. Blornquist is Manager of Capitol Recovery 
at Arneritech Services. 

is that capital costs (e.g. depreciation expense) are 
recoverable with equal risk in future accounting periods and 
can be recovered along with additional associated carry- 
ing charges (i.e., return and taxes). To the extent that the 
market is a true monopoly, with an essential product, the 
assumption is appropriate. 

However, when regulatory practice factors lower prices 
today at the expense of higher prices tomorrow, the 
regulated firm faces increased risk. When competitive 
forces develop or customer willingness to pay becomes 
limited, the regulated firm may not be able to recover 
deferred costs. 

Depreciation Practices: Dekrml and Incentives 
Depreciation practices at both the state and federal levels 

have historically deferred recovery of investor capital. 
Because the telephone industry was reasonably 
monopolistic with an expanding customer base over which 
to spread cost, firms providing regulated telephone services 
fared well in the decades between 1950 and 1980 even 
though it was acknowledged that depreciation rates were 
too low. 

Small customers, in particular, received great benefit dur- 
ing this era. Technology advances reduced cost and helped 
ensure high quality. The expanding market base enabled 
common costs to be spread over a wide audience, and 
depreciation rates deferred recognition of some costs 
several decades into the future. The utilitv of teleohone ser- 
vice became so strong, subsidy pricing &hem& were suc- 
cessfully employed for residence, small businesses and 
hard to serve areas. 

The overall cost of pmviding telephone service was 
generally underastimated thmugh the use of long deprecia- 
tion lives and the constant ~olitical oressure for moderation 
in near-term rate increases. The siiuation was exacerbated 
by regulatory lag. Rate cases frequently lasted a year or 
more from application to award. 

Faced with these pressures, telephone companies 
needed to reduce operating costs quickly. Technology 
innovations offered large opportunity for labor content 
reduction. Therefore, tremendous operating cost reductions 
were seen in the telephone industry between 1950 and 1980 
as local exchange companies moved fmm manual switching 
into the digital age. (Graph $1) 

Today, these technological advances, pioneered for the 
most part by the industry itself, have lowered the cost of 
production equipment to the point where new entrants are 
entering the market both as common carriers and through 
private networks. Many regulatory and legal barriers to 
market entry have been removed as well. This leaves local 
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telephone carriers faced with a large investment base of 
partially recovered analog and copper technology quickly 
becoming obsolete due to competitive market conditions. 
The United States Telephone Association (USTA) estimated 
the shortfall for Local Exchange Carriers was $25 Billion 
at the end of 198W 

Further, competition is now even being encouraged in 
local transport. Competitors such as Metropolitan Fiber 
Systems are sewing highvolume areas with digital and fiber 
technology, causing regulated local Exchange Carriers' 
analog equipment to become obsolete even faster. The con- 
siderable unrecovered investment, if loaded onto tariffs for 

tion rates from represcriptions will not be allowed to drive 
price changes; in other words, they will be written off directly 
at shareowner expense. In contrast, planned decreases in 
depreciation expense, such as amortization expiration, will 
directly reduce prices. 

USTA estimates show amortizations which will reduce the 
aggregate Price Caps Base for the Bell Operating Com- 
panies and GTE by $1.8 Billion when they expire over the 
next three years.5 This disparate treatment of expected 
future increases and known future reductions in deprecia- 
tion expense provides no positive incentives to make capital 
expenditures. 

the remaining customers, will make some of them more like- Interestingly, these reductions will occur at precisely the 
Iv to leave reaulated nehnoks. The resultina wst-rewanition same time lame Infrastructure investments will be reauired. 
spiral may rapidly drive away customers-having a Ehoice 
of carriers. 

~epreciation rates are inadequate today. ~eform 
measures undertaken thus far, while useful, have taken 
nearly 20 years to enact and implement and have not 

~epreclatlon-and Incentives: Changes in the '80s 
Since the earlv 1980s. reaulatow conditions have tended 

to discourage rapid deployment oitechnology by regulated 
firms. First, even though it became obvious that regulation 
had not pmvided timely recovery of investor capital for the 
prior decades, regulatory reform efforts developed slowly. 
The FCC reform plan was initiated by ATBT in 1973 and 
ordered in 1980. This plan, which included methods reform 
as well as amortizations of inside wire account investments 
and reserve deficiencies in many other accounts, will not 
be officially complete until 1991.2 This Wdecade span 
demonstrates the tendency of the current pmcess to defer 
recovery. Furthermore, USTA estimated the FCC Reserve 
Imbalance Arnortizatbn plan mly recognized about half the 
existing deficiency when implemented in 1985.3 

Telephone company depreciation rates did not approx- 
imate rates used by typical American firms until the 
mid-1980s. (Graphs #2 and #3). Even so, LEC rates include 
a large catch-up for the previous decades of under-recovery 
and the amoritzation of embedded Station Connections 
Inside Wire. Underlying depreciation rates representing 
estimated consumption in the current accounting period 
("stripped of catch-ups") remain below 65%. (Graph #2) 

On the state level some jurisdictions have moved far 
ahead of the FCC in establishing realistic rates and some 
have lagged behind. On the whole, most states' rates are 
very similar to those set by the FCC. 

Competitive forces in the interexchange market caused 
ATBT to write off massive amounts of capital investment in 
1983 and 19884 FMB 7l presently assumes the "regulatory 
pmmise" allows recovery of similar LEC investments in 
future accounting periods. However, the investment 
represented analog equipmenl which for the mod part had 
been o l a d  in service orior to divestiture to serve "monom 
ly" customers. 

LECs have mpch of this kind of equipment still in place, 
which represents a major liability to them as competition 
spreads into interlATA toll and high density metropolitan 
local loops. 

Pllce Caps: No Depreciation Incentives 

changed the basic process. Depreciation policy today doe 
not orovide strona incentives for LEC investment in moder2. 
tele'communicati~ns equipment. 

Even Cable TV companies are attempting to forestall LEC 
fiber-to-thehome by intenrening in rate cases to hold down 
depreciation rates on copper cable. They argue that better 
recoverv of existina facilities allows LECs to unfairlv leveraae 
investment in fibeFthrough customer rates. Local loop co;;l- 
petitors such as Metropolitan Fiber Systems have argued 

.against competitive pricing by LECs using similar logic.6 

Summary: 
Depreciation practices at both the Federal and Local 

levels tend to produce results which discourage moderniza- 
tion and defer recovery of investor capital. Depreciation 
policy reform is the key to providing positive investment 
incentives to LECs under new regulatory formats. While it 
may be politically impractical to quickly rectify existing 
deficiencies, the process for establishing depreciation rates 
needs to be altered to allow more rational treatment of new 
assets as they are placed, reduced regulatory oversight, and 
streamlined study and represcription procedures. 

This presents an interesting dilemma. LECs have 
proposed shorter lives and higher depreciation rates for the 
past decade. If they get better rates under Price Caps or 
other alternative regulation plans, it will be at shareowner 
expense. lncreases in depreciation rates with no commen- 
surate opportunity to increase prices is a form of 
disallowance unless computed earnings are above 
authorized levels. Even then the FCC and PSCs hold the 
ability to manipulate computed earnings by adjusting 
depreciation, which is the single largest LEC expense 
component. 

Incentive regulation is supposed to offer incentives for 
LECs to modernize and increase efficiency. The way most 
plans are structured today, LECs will have to remain much 
more productive than the economy, as a whole, just to break 
even. Given this, their investors will not be granted a 
reasonable opportunity to recover the $25 Billion of prudent- 
ly invested, but underaccured, embedded capital. 

There is a logical alternative: 
Depreciation rates for embedded plant should be frozen 

Interestingly, Price Caps and other forms of incentive at present levels and a separate proceeding established to 
regulation do not address this problem. The FCC will con- address existing reserve deficiencies. This prohibits either 
tinue to orescribe deoreciation rates exadv the same wav reaulators or LECs from manioulatino calculated earninos - ~ ~ ..... 
under p;ice caps as'they do now. lncreases in deprecia- byadjusting depreciation expense. Represcriptions shozd 
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be reserved for adopting new service lives for new in- 
vestments which would be part of the new Infrastructure. 

What better incentive would there be to move away fmm 
an under-recovered obsolete rate base than to offer 
incentives on new investment. Shori-term price increases 
will be minimized by applying rates to new investments only. 

1 Telephone Induntry Deprscletlon Re.ewe Deilclency. United States 
Telephone Association, Washinglon, D.C., (Oclober, 1988) 

2 Docket No. 20188. (December, 1880) and CC Docket No. 874$7, (January, 
1888). Federal Communications Commission. Washington. D.C. 

1 Telephone lndunry Deprsclatlon Rewn~e Dellclency, United States 
Telephone Association. Washington. DC.. (Nmmber, 1886) 

4 Annual Repofi, American Telephone 8 Telegraph, New York. NY 11884 . 
and 1888) 

Telephone Induntry Deprsclatlon Flewwe Deflclency, United States 
Telephone Association, Washington, D.C. (October, 1888) 

"Who Pays for Fiber?': Communicntlon Week (July 2. 1990); "Should 
BOCs give CO m e s s  to Alternative Locsl Carriers?"; NelvrorL World 
(July 2.1880); ax parte presantation. CC Docket Nos. 87313 and 88-614 
(June 25. 1890) 
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During the decades prior to Divestiture, labor reduction opportunities 
provided strong incentives to modernize the network. 
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Real (stripped) depreciation rates rose only modestly during the 1980s. 
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DIacusslon Paper: 

Managing Depreciation Expense 
Under lncentive Regulation 

Carl R. Lanterman t 

ABSTRACT 
The determination of depreciation rates in a regulated 

utility has historically been a labor intensive task, compared 
with non-regulated companies, for both the industry and the 
regulators, and more recently for consumer advocates. The 
thesis to be developed herein is that management of 
depreciation expense under incentive regulation lies with 
the management of the company, the same as if the com- 
pany were not regulated. Beginning with the major issues 
of the past two decades and a description of the price cap 
formula. the role of deoreciation is discussed in terms of 
depreciation accounting objectives and financial reporting 
objectives. The correlation between depreciation expense 
and pricing is developed under both regulated and com- 
petitive concepts. Finally, the changing role of the regulator 
is discussed briefly, as emphasis is moved from setting of 
depreciation rates to monitoring the correlation of annual 
depreciation expense to long term capital programs. 

Introduction .... ~ - 
It's time for a change. Achievement of competition in the 

telecommunications market is deoendent uwn flexibilitv for 
the companies to price service; and conk4 costs. Alter- 
natives to the historical rate of return regulation (e.g., price 
caps, rate stabilization and price banding plans) come under 
the umbrella of incentive regulation. The degree of incen- 
tive to achieve pricing flexibility and cost containment varies 
depending on the structure of the plan. However, the 
underlying intent of most incentive plans is to enable the 
company to set prices according to market conditions (pric- 
ing flexibility) and achieve greater operating efficiencies 
(cost control). One of the major costs of a capital intensive 
industry is depreciation expense. The telecommunications 
industry has, for many years, set the pace towards improved 
forecasting of depreciable lives in order to better manage 
this major expense. 

Statistical research related to depreciable lives of 
pmperty, which was performed at Iowa State University, 
culminated in the early 1940s with a method of plotting 
trends in physical life characteristics, and comparing those 
trends with documented survivor curves to estimate the 
average life of capital assets. The documented results of 
this research cultivated the seed of data analysis within 
regulated utiltizes which touched off myriad new applica- 
tions. The application of the resulting analytical techniques, 
in turn, ushered in an era of statistical and financial analysis, 
negotiations, legal confrontations and political arguments 
rivalled by few, if any other regulatory issues of the century. 
A vast amount of labor and other resources have been 
expended by utility companies, regulatory bodies and con- 

t Carl R. Lanterman is Section Manager for 
Depreciation at GTE Telops -West. 

sumer advocates across the country, not including political, 
legislative and other resources outside the industry. 

Under full monopolistic regulation, the long term 
depreciation accounting objective of full recovery over the 
life of the asset is guaranteed, with funds provided by cur- 
rent and future customers. Utility service rates are deter- 
mined by revenue requirement, of which depreciation 
expense is a substantial share. This is accomplished at the 
federal leveral [FCC) for interstate rates and at the state level - -  . 
(PUC, PSC, ek.) fofo; intrastate rates. A limit is additionally 
placed on total intrastate rate of return (ROR). With ROR 
regulation, depreciation rates have been established with 
emphasis on recovery over the physical life of plant, with 
the shorter term accounting objective of matching revenues 
with expenses at only the highest level of aggregation. 

In the 1970s, competition and technological ad- 
vancements began to impact the telecommunications 
market at a rate never before experienced by the industry. 
A greater concern was expressed relative io recovery of 
cadtal investment orior to technolwical obsolescence and 
sukequent retirement of the &set. The impact of 
technology on competition, and vice versa, further com- 
plicated the task of forecasting the life of plant. The develop 
ment of better analytical tools introduced more precise 
forecastina of remaininn lives. With the use of theoretical 
reserve &dies, indiGtions of imbalance conditions 
between consumption of assets and resew8 accumulation 
came to the forefront. In the mid-1980s. the debate was 
whether the depreciation reserve in the telecommunications 
industry was under-accrued by $15 billion or $25 billion. 

Over the past decade, companies and regulators have 
agreed on shortened lives, introduced new techniques 
within the straight line method and addressed the reserve 
imbalance. They have begun to utilize plant life estimates 
which more closely reflect actual life cycles, and are con- 
tinually reviewing lives and techniques. The easing of 
regulatory controls over depreciation rates would facilitate 
the movement towards competitive markets within the 
industry. 

Introduction of Incentive Regulation 
At the beginning of 1984, the ATBT divestiture was the 

"big bang" that was toopen thedwrs of competition within 
the telecommunications industry. About six years later, the 
FCC initiated a price cap plan for ATBT related to long 
distance rates, and similar proceedings related to the L O C ~  
Exchange Carriers (LECs). The California Public Utilities 
Commission iCPUCI comoleted ohase two of its three- . ~ .. ~~- .~~~..  

phase inve~ti'~ation 'into a New '~egulatory Framework 
(NRF), with the new pricecap plan effective beginning in 
1990. The NRF replaces traditional cost of service rate mak- 
ing with a system which utilizes price caps based on a 
national price index and industry productivity 
measurements. The order specified a sharing threshold for 
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earnings, above which the company and the customer 
would share in these earnings. Other states are investigating 
and implementing variations of incentive regulations. For 
examde. Michiaan's state olan is to share earninas not onlv 
with ihecustoier, but also to reinvest in moderkation dl 
plant. 

It is intended that this movement from traditional rate of 
return (ROR) regulation encourage competition in the local 
telecommunications market through pricing flexibility. Under 
ROR regulation, the company's capital and expense costs 
as approved by the regulators were included in the revenue 
requirement. The rate structure was developed within the 
parameters of total revenue requirement. The price cap con- 
cept begins with base rates which are periodically adjusted 
accordina to a national orice index and in dust^ omductivitv. 
Product and service pricing can be adjusted within the 
caps. The incentive is for the company to improve its com- 
petitive position through competitive pricing and internal 
cost controls. If the company is to exercise flexibility in 
pricing, and also meet the accounting objective of matching 
expenses to revenues, then it also must have flexibility in 
managing depreciation expense. If ROR is continued as a 
barometer for company performance, such as with sharing 
of earnings above a fixed ROR, then the regulator may 
monitor operations which impact depreciable lives, with the 
determination of deoreciation rates left as a business deci- 
sion. Without full co;ltrol over this major component of finan- 
cial reporting, the ability of the company to manage costs 
associated with revenues while generating a satisfactory 
rate of return for stockholders would be seriously impaired. 

Price cap regulation is based primarily on a national in- 
flation rate which is at least partially offset by expected pm- 
ductivity improvements on the part of the company (X 
factor), and adjusted upward or downward by factors out- 
side the direct control of the company (Z factor). 

The basic price cap formula consists of the rate of change 
for a given year equal to a national price index netted with 
an industry productivity change (endogenous factors) and 
exogenous factors. Endogenous factors are those elements 
within the normal operations of the company, such as 
depreciation expense. Exogenous factors would be those 
which are outside the company's control, e.g., accounting 
changes, tax changes, or other regulatory and legislative 
changes which have a major impact on the company's costs 
or revenues. 

Assuming that the GNPPl is used as the inflation factor 
and that a national pmductivity factor were available for the 
industry, one formulation of price cap determination would 
read: 

Rate(t) = Rate (t-I) ' ( I  + l - X * UR); 

where, Rate(t) = the rate effective for the coming year. 

Rate (t-I) = the rate effective in  the current year. 

I = the percentage change in the GNP-PI for the most re- 
cent complete year, at a given time. 

X = national industry ~roductivitv factor for a aiven war. 
Z = dollar impact of authorized exogenous fahors - 
R = appropriate revenues associated with the authorized 

exogenous factors. 

60 

Administration of price caps will be on an annual basis. 
The productivity factor may be established for a longer 
period, such as the current FCC three-year review cycle for 
depreciation. Primarily for the lack of a standard national 
measurement, the X factor has been adopted through 
review processes by each state and federal telecommunica- 
tions regulating agency. When a national industry pro- 
ductivity measure is produced annually, this may be used 
as a standard X factor by all agencies on an annual or 
triennial basis. The GNP-PI appears to be the most popular 
measure of inflation to be used in the formula. 

Assuming that the change in the GNP-PI is 5%, the pro- 
ductivity has improved by 30/0 and there are no exogenous 
factors, the company's rates to the customer would increase 
by 2% for the next year. Within this price cap, including the 
2% composite price increase, the competitive pricing of in- 
dividual services is also reviewed. The regulator may 
stipulate a maximum price change for any one service, e.g., 
plus or minus 10%. This fixes a limit to pricing changes 
within the company's price structure, beyond which the 
company would seek approval on an exception basis. For 
example, if the cost of a given service were dramatically 
reduced through the economic depreciation cycle of the 
assets, and the current prices were no longer economical- 
ly justified, the company could petition the commission to 
dramatically reduce rates for that service and offset that 
reduction in revenues within an increase in prices for newer 
and more expensive services, all within the price cap. 

Role Of Depreciation In Price Cap Regulation 
Book depreciation expense plays a role, with varying 

degrees of influence, in three aspects of the price cap pro- 
cess. The first aspect is regarding price cap development 
and the other two are related to financial reporting. None 
has a direct effect on cash flow. 

1. In determining the X factor, depreciation expense in 
capital intensive industries is a substantial portion of the 
annual operating expenses. However, the annual expense 
tends to remain relatively stable from year to year. Therefore, 
the impact on total factor pmductivity change is relatively 
insignificant. 

2. After the total factor levels of the rate cap elements have 
been established for a given year, depreciation levels con- 
tribute to e ~ i n  s in the same way as do other operating 
expenses.   he &R formula in Table 1 displays that efiect. 
The depreciable lives used to determine rates, and the 
impact of those rates on financial indicators such as net 
income, is reviewed by corporate bond rating agencies. 
Imprudent selection of plant lives would be viewed negative 
ly in the rating reports. 

Note: The term rate base is derived from using ROR 
either for rate determination or for benchmarking. 

3. In measuring rate of return, depreciation reserve 
reduces the rate base. A change to depreciation affects net 
income in a given period, thus changing the numerator in 
the ROR formula on Table I. This current period change 
affects depreciation reserve in later periods, which impacts 
the rate base in the denominator. 

These three financial elements require controls by com- 
pany management to balance long term capital recovery 
objectives with short term financial reporting. Therefore, 
depreciation becomes a business decision and, having no 
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direct impact on prices, does not require regulatory 
constraints. 

Depreciation And Pricing 
Depreciation techniques used by telephone utilities are 

based on the straight line method, with depreciable lives 
adjusted periodically. Estimated lives have typically been 
longer than the plant actually remained in service. The 
estimated lives were adjusted downward from time to time 
until the class of plant was fully recovered and retired. For 
example, electmmechnical switching in most companies 
was originally estimated to have a life of 40 years. This 
estimate was continually adjusted downward to approx- 
imately 12 to 15 years, until the surviving plant at a point 
in time was amortized to ensure full recovery. Each time 
the life was adjusted, the change in the pattern of deprecia- 
tion created an imbalance between the consumntion of olant 
to date and the net value of the plant. In marty cases: the 
annual depreciation expense had to be dramatically 
increased to assure full recovery prior to final retirement. 

It has been common practice under ROR regulation to 
utilize approved book depreciation lives in calculating 
depreciation expense as part of the basis for pricing of ser- 
vices. The capital expenditure decisions to install the plant 
supporting those services are made largely on the basis 
of economic analysis. Some of these economic factors are 
cost of new, maintenance of old, and expected life of the 
plant. These same considerations should be carried over 
to depreciation analysis, whereas in the past, depreciation 
analysis was treated as a separate function. This segrega- 
tion of plant analyses hinders the business process within 
the company. Price cap regulation provides the opportunity 
to change price levels. It does not dictate any change to 
the pattern of depreciation, without which there can be no 
matching of asset consumption to revenues generated by 
the asset. 

The market price of a service will be reduced over time 
once a new service is available. The net book value of 
assets, when using straight line depreciation, will be 
reduced at a linear rate, whereas their economic value is 
determined by the net present value of future revenues. With 
this discontinuity between net book values and economic 
value, a price developed from revenue requirement will not 
eaual the market orice. The result is ultimatelv a defeat of 
the achievement of free competition. 

Economic value depreciation can be used to estimate the 
economic life of the asset and the depreciation pattern 
which will maintain a net book value equal to the economic 
value. This method has not been readily accepted by prac- 
titioners. The reluctance may be paltially due to the cumber- 
some techniques employed and to the accounting 
classification of plant which does not relate directly to pro- 
ducts and services sold. The approach does, however, have 
some merit in estimating plant lives and depreciation 
expense which would maintain the economic value of plant. 

Another pricing issue which deserves attention is that of 
the sale of embedded plant by utilities. It has been a popular 
practice to utilize net book value of plant as a price base 
for sale or transfer of utility propelty to subsidiaries, other 
utility companies or outside interests For example, with the 
deregulation of customer premises equipment (CPE), some 
telcos were directed to sell their embedded CPE at net book 
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value plus administrative costs. At the time of the sale, the 
price was based on the past history of regulatory decisions, 
and may have had no resemblance to market price. In a 
deregulated environment, the telco would have the respon- 
sibilitv to maintain an economic value of the olant. so that 
net &ok value plus other internal expenses would closely 
simulate market price. If price cap regulation is a step 
towards deregulation of the local telecommunications 
market, the practice of pricing embedded plant on the basis 
of net book value deserves some review. In fact the FCC 
has established rules which define how transactions 
between regulated and non-regulated affiliates will be 
priced. These rules, while protecting against cross- 
subsidization, may be detrimental to the achievement of free 
competition. 

Company's Role 
The pattern of depreciation expense which keeps pace 

with the economic value is the economically correct pattern 
for booking annual depreciation axpense. By calculating the 
net present value of future net revenues, the economic value 
of the asset can be determined at a given age. This value 
compared with the book value of assets can be used as 
an indicator of the adequacy of managing depreciation 
expense. Modified techniques may be developed to simplify 
the calculation of expense for a given year, while economic 
depreciation models can be used for developing long-term 
capital recovery strategies. 

Effective management of depreciation expense involves 
a balancing of long term depreciation accounting objectives 
and sholt term financial repolting. In order to determine the 
long term reserve objectives, the depreciation analyst 
utilizes economic value, technology forecasting, historical 
trends, theoretical reserve and long term impacts of capital 
program scenarios. Within the parameters of the long term 
objectives, the analyst periodically reviews the primary in- 
dicators for each class of plant relative to its current status. 
New evidence mav cause a chanae to life estimation. or 
new accounting guidelines may ca& changes to depr&ia- 
tion rates or schedules. The impact of these changes would 
be subject to executive review to determine the impact on 
financial reporting. 

For administration d the models used, capital cwt trends 
for economic value forecasting may be developed from the 
capital costs used in economic selection studies. The 
maintenance costs used in economic value forecasting may 
be trended from the same economic selection models. This 
will ensure a depreciation pattern which is consistent with 
the economic choice for installation of new olant. The olant 
life determined by the analyst may in turn be used in 
economic selection studies which determine viable capital 
projects. When these projects are optimized within the 
capital budget structure, the capital decisions drive plant 
additions and replacements, which in turn drive the 
depreciable lives. The same considerations used in capital 
expenditure decisions should be used in depreciable plant 
life estimation. This link should be recognized by both the 
company and the regulators. 

Management of depreciation expense is an integral part 
of manaaina the caoital assets of the comoanv. Chanaes - - ~ ~~~ ~. , - 
to capital managertint have a dir'ect and sometimes &- 
siderable impact on depreciation expense. This integration 



of capital planning and depreciation, absent the 
monopolistic ROR regulation, necessitates a shift in the 
determination of depreciation rates fmm regulatory appmval 
to a business decision. 

Regulator's Role 
With the introduction of price cap regulation, which may 

include sharing mechanism, the role of the regulator shifts 
fmm aooroval of costs to monitorina the chanae to the com- 
pany'; capital assets. The regulaibrSs prim& concern is 
that the company maintain satisfactory service levels at a 
reasonable cost. 

In a capital intensive industry, rapid technological 
changes create a unique challenge in balancing costs while 
~rovidina the latest in technoloaical advancements. The 
kgulatot in this case, would mo&r the rate of moderniza- 
tion and the impact of that modernization on service levels 
and costs. The role of the regulator in approving capital 
expenditures and associated depreciation is modified to 
monitoring the change in capital assets to ensure that the 
customer receives modern services at competitive prices. 

Price cap regulation with some form of incentive such as 
sharing of earnings above a fixed rate of return, still allows 
the company to determine the appropriate level of deprecia- 
tion expense. Managing depreciation under price cap 
regulation will allow rational pricing while meeting long term 
depreciation accounting objectives. Aside fmm development 
of revenue requirement in ROR regulation, depreciation 
expense has no effect on cash flow, so that its primary 
function is financial reporting. Adherence to generally 
accepted accounting principles is ensured by major auditing 
firms. Therefore, the primary concern with depreciation 
expense aside from accounting objectives is its impact on 
earnings, with the management of the company answerable 
to the stockholders. 

Summary 
The pioneers in development of depreciation techniques 

deserve a great deal of credit for their accomplishments, 
cuwe filing, technology forecasting and economic value 
have all made their contributions to the study of deprecia- 
tion. The transition fmm regulation to competition carries 
an even greater challenge. The counterbalancing of 
monopolistic regulation with a more flexible method of set- 
tina deoreciation throuah easina of reaulatow controls is 
ackiedble through incentive rehlatioi. The primary con- 
cern with depreciation in this environment is matching the 
asset consumption with revenues and the financial report- 
ing of the results. 

If incentive regulation through competitive pricing is to 
be truly successful, the panern of depreciation should reflect 
the economic consumption of assets. The correct panern 
of depreciation is that which reflects the net present value 
of future net revenues generated by the assets. The effects 
of adjusting annual depreciation must be carefully analyzed 
relative to long term recovery objectives and short term 
financial reporting. As with any other analysis, the tools of 
the trade should be utilized to yield optimal results, which 
may require some reassessment of techniques, organiza- 
tional communication and regulatory policies. 

Flexibility for company management in setting the ap- 
propriate panern of depreciation will be enhanced by the 

changing role of the regulator, from one of approving rates 
to monitoring capital expenditures which impact rates. In 
a fully competitive mode, this monitoring would not be 
necessary. The transition fmm monopolistic regulation to 
free competition is enhanced by incentive regulation. 

The advantages of this new framework should not be 
compromised by unnecessary regulation of expenses. The 
latitude afforded the companies in sening depreciation rates 
will partially dictate their ability to take advantage of the 
incentives of flexible pricing. Good management of the tran- 
sition from regulation to competition is dependent upon 
management of each of the elements of flexible pricing, 
including depreciation. 

TABLE 1 - 
COMPONENTS OF NET INCOME AND RATE BASE 

Rate of Return = Net Operating lncome 
Rate Base 

= Revenues - Operating Expenses - Taxes 
Rate Base 

Net Operating lncome 

Revenues = 
Local + Access + Toll + Miscellaneous 

Operating Expenses = 
Plant Operations + Customer Operations + Corporate 
Operations + Operating Taxes + Depreciation 
Expense 

== 
State Franchise Tax + Federal lncome Tax 

Rate Base* 
Telephone Plant In Service + Pmperty for Future 
Use - DeOreciatiOn Reserve + Material 8 Suoolies - . . 
Deferred'~axes + Working Cash 

'Rate base components may vary in some jurisdictions. 
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