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

The entry of many new unregulated capital intensive competitors into service areas traditionally reserved
to heavily regulated monopolistic Public Utilities is creating a strong chalienge 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
Straight Line capital recovery pattern is analyzed within that environment and becomes the reference
point for the assessment of various other recovery pattemns.

The comparative analysis reveals that progressive (or decelerated) recovery patterns may often constitute
a better means of achieving the capital 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 Analysis of
Physical 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 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 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
measurements. We further speculate how future observed data may reflect competitive and technological
influences.

Volume 2, Number 1, 1890



Progressive Capital Recovery
in Regulated Public Utilities

Jacques Bellemare

i - Introduction

The November 1988 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 less subject 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 service lives, identification of assets by equal-life
groups or other measures intended to more nearly achieve
cost aliocation over service life. The threat of competition
must be met with depreciation methods that will nearly

achieve cost allocation in proportion to the consumption of

service capacity. It is pointless to haggle over minor differ-
ences in service 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 is an attemptto define a new reference framework that
could hopefully be helpfulinthe pursuit of the very stimulating
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 very fundamental aspects of the depre-
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 Il 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
beingillustrated and analysed along the lines of the analytical
environment setoutin Part Il. 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 Aftairs
Group at Teleglobe 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 Il. An attempt is then made to
establish the distinction between the degressive/accelerated
and the progressive recovery patterns in relation to the
Straight Line reference one.

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

InPart IV, we elaborate on our perception of the Capital
Recovery challenge of the next decade and we are discuss-
ing-a few important and fundamental aspects related to that
challenge such as the notions of “service capacity” and
“service 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
area of capital recovery managementduring the nextdecade
and that such a change may necessitate a complete depar-
ture from today’s highly dominant straight line depreciation
methodologies.

il - The Micro-Economic Analytical Framework

The Public Utilities of interest in the context of this paper
are capital intensive businesses. In general, they have a
Fixed Asset base that could range anywhere between2to 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 atypical capital intensive Public Utility. Itreflects
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 service production period and the figures shown
are all relative - (100%, 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 permit a better visualization of the order of magnitude of
the various components. The typical profile is idealized 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 process of the capital
resources of the firm. This overall framework of reference is
shown as the Capital Management Framework illustrated in
Figure 3. Itshows that within a capitalintensive vusiness the
capital management process should be a basic concern atall
times: before and after capital resources are invested.

Before capitalis invested the emphasis is placed 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
capital consumption costsimmediately after being effectively
recorded in the Fixed Asset book.

After capital is invested, as shown on Figure 3, the
capital consumption process translates itself into two distinct
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 capital-
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 |
- Accumulated Depreciation |
| - Deferred Tax Liability |

Figure 1 shows thatthe “capital remunerationcost”can

be assimilated to the firm's pre-tax composite 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 taken fromthe Balance Sheet
of the firm and averaged over the same accounting period as
the capital consumption costs segments to which they relate.

The capital remuneration cost (defined as the corpo-
rate pre-tax composite cost of capital) and the capital recovery
cost can therefore be considered micro-economic cost mea-
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sures to the extent that they constitute direct basic elements
ofthe cost of production of services, and consequently, of the
total revenue requirements of the firm.

Figure 1 represents what, in our opinion, is the funda-
mental micro-economic equation for a capital intensive public
utility, regulated or not, totally or partially.

Total cost of service i
production ]

| Total operating =
[revenue requirements

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
translates themselves into two distinct but highly interrelated
micro-economic cost elements: capital recovery and capital
remuneration.

[Capital Consumption Cost = Capital Recovery Cost|
+ -
| Capital Remuneration Cost |

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 focus is placed
on the description and assessment of various capital 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 recovery and capital remuneration dimensions within
the overall capital consumption process.

lil-Capital Recovery Methodologies -
Back to Basics

In this section various capital recovery patterns are
analyzed and compared on the basis of the micro-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 reserve and the net carrying amounts are
also illustrated.

The fiscal effects derived 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. Itis reasonable to assume that similar
effects would be resulting from the application of 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 $15,000
the capital remuneration rate is 15%
the corporate income tax rate is 36%
the Capital Cost 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 patternin the
Canadian fiscal context.

Appendix B provides the various formulas 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.

Said differently, the capital recovery costis the same for
each accounting period. Inour example, the capital 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 25 shown on diagram 4.6.

In the absence of any fiscal impact due to deferred
taxes, the capital remuneration base (the “net carryingamount”
shown on diagram 4.2) is decreasing linearly from $15,000
(initial cost) to zero $ at the 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 recovery cost (diagram 4.3) and the capital remunera-
tion cost (diagram 4.4). The dark costs segments ondiagram
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 StraightLine pattern corresponds to the firstievel
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) inits simplest form it is relatively easy of application,
atleast in theory, because it only requires the determination
of a specific life estimate for the asset which, once translated
mechanically into a recovery rate, is applied uniformly to the
initial cost to be recovered throughout the recovery period.
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c) itisthe pattern whichis the mostwidely appliedinthe
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) to even consider that alternative patterns
may be as “rational” at a more giobal level and may be worth
looking at.

d) although the Straight Line recovery pattern gener-
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 a good base of comparisons
for other recovery patterns that can thereafter be analyzedin
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
i) the progressive recovery patterns:
those where the initial costis recoveredless
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 canbe seen,a
degressive pattern accelerates the recovery process in the
early years of 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 over the 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.



Progressive Recovery Patterns

Onthe other hand, a progressive recovery pattern can
be defined as a pattern where the fecovery rate gradually
increases overthe recovery period andthe recovery reserve
is building up less rapidly than in the straight line reference
pattern. '

Progressive recovery is presently rather uncommon in
the current management and regulation of PublicUtilities, but
itis a financial management mechanism commonly applied
inother sectors of the capitalistic system. The best illustration
of a progressive recovery mechanism is the well-known
mbursementsystem applied by financialinstity-
tions where both the capital remuneration cost (interest
payment) and the capital récovery cost (principal repayment)
are paid by means of g 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

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

Consumption Cost pattern to adopt a saucer shape through
the recovery period.

Figure 10 illustrates the particular recovery reserve
profiles for various 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
fecovery 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 Areaandthose
recovery patterns that follow a recovery path within this area
can be qualified as being Progressive Recovery Patterns.,

Step-Wise Adjusted Caplital Recovery Patterns

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

S

A SWA patternis characterized by the fact that the full
récovery 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 fecovery rate at
specified interval during the récovery period. Adjustment
intervals could well vary from 3 to 5 years for assets with
fecovery 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 profile. Inthe context of this paper, yearly adjustments
ofthe recovery rate for recovery periods exceeding 10 years
would not fall within the spirit of a SWA pattern. Neverthe-
less, at the limit, any pattern resulting from a number of
discrete adjustments to the capital recovery rate (CRR)could
be considered as a SWA pattern.

For the purpose of our comparative analysis of the

and 12.6 respectively.

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

In Figure 14, an asset is initially put into service with an
expected service life 0f 25 years anditis “depreciated” at 49
per year under a straight line regime so that 20% of the initial
costis being recovered after 5 years. Atthattime a life study
indicates the total life of the assetis reducedto 20 years, and
that the 80% of unrecovered cost should be recovered over
the 15 years remaining life at a 5.4% recovery rate. Finally,
at year 10 another study indicates a revised remaining life
estimate of 5years (totallife of 15 years)and afurther change
of “depreciation rate”is madeto 10.6%inorderto recoverthe
last 53% of original cost before the final retirement of the
asset from service at the end of year 15,

Alf 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 fécovery pattern. The resultis, in fact,
a8 SWAP recovery pattern over the real 15 years capital
recovery period.

InFigure 14, the notions of “theoretical”recovery reserve
and of “reserve deficiencies” are also illustrated. Within g
Straight Line recovery environment, a “theoretical” reserve
leve! corresponds to the % recovery level that
beenreachedifa current view of the estimated asset life had
been 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 leve! angd the “actual” reserve level. In

Journa! of the Caciahe ~f M. . .



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” situaiions when compared with the pure straightline
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-
terns seldom exist for all practical purposes. Infact, because
of the many corrections that are made to the “depreciation

rates” during the service life of an asset by the application of -

so-called “straight iine” methodologies, the real resulting
recovery patterns are SWA type patterns, SWAP or SWAD.

IV - The Capital Recovery Challenge

In Part Il 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. Such an 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 lll we have attempted to illustrate (through the
development of simple examples) some of the fundamental
implications of applying various Capital Recovery Patternsin
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 a full recognition
of the challenge by all professionals involved in the Capital
Recovery discipline. Inthat perspective, we believe itis now
useful to elaborate further on the following aspects:

a) the notion of “service capacity” of an asset,
b) 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 Il of his paper, Dr. White deals with the Funda-
mentals of Depreciation Accounting. He then summarizes as
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 shouid be
measured as the present value of the net revenue (revenue
less expenses exclusive of depreciation and other non-cash
expenses) or cash inflows attributable to the use of 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. Itis 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 anc objective of depreciation accounting
is cost allocation over the 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 -infactthey are guiding us in our attempts 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 grext difficulty of measuring the “service
capacity” of assets used in capital intensive P.U. along an
“ideal” parameter such 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. ltis 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
iong 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 included in 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.”
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« “Amortization policies and estimates of useful lives
and residual amounts should be reviewed regularly and at
least every five years.”

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

i) theratesforregulated services or products provided
to customers are established by or are subject to approval by
anindependant, third-party regulator or by a governing board
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 reference to attributes such as
physical output capacity, associated operating costs, useful
life and quality of output.”

« “Useful life is either:
« the period over which an item of property, plant and
equipment is expected to be used by an enterprise; or

« the number of production or similar units expectedto -

be obtained from the item by the enterprise.”
 “Expected 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, results of studies made by anindustry
association, studies of similar items retired, and the condition
of existing comparable 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
lite.” .

The CICA also specifically recognizes the rational
application of different methods of capital recovery when it
specifies the following at ltem .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. Astraightline
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
inputor output canbe identified and estimated. Anaccelerated
method may be appropriate in certain situations, forexample
an increasing charge method may be used when an enter-
prise can price its goods or services so as to obtain a constant
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 CICA 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
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micro-economic analytical environment such as aiready been
described earlier in Part Ii of this paper.

In an era of intense technological development and
improved manufacturing techniques, many physical assets
are enjoying large service capacities and, infact, 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 thanin the last years of its service life. By contrast, the
service potential of a high capacity major Fiber Optic trunk
cable route is certainly much largerinthe later partthanin the
early part of its service life.

We can see that the notion of “service capacity” of an
assetis gradually moving from a direct and linear association

‘with its physical life to a more sophisticated link with its

commercial service potential, a notion expressing its capabil-
ity to contribute to the effective generation of revenues for the
enterprise.

Inthat perspective, the unused “service capacity” of an
assetis not contributing to the generation of revenues for the
enterprise until itis effectively put to work during 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 some of their service capabili-
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”.

Ina statement also cited above and thatcan be seenas
complementary to the goal and objective one, the CICA
proposes that assets “should be charged to income [or
recovered] over their useful lives in a rational and systematic
manner appropriate to their nature and use”.

Atthis pointwe are entering into adiscussion as to what
can be considered rational and systematic. 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 ll 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 other distinct butinterdependant aspects of the corporate
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capital management function of a capital 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 patterninits pure andintegral
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 services.

Webelieve that an appropriate capital 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 Capital Consumption Costs and the Revenue Generation
Potential patterns of that asset over its service life. We are
now talking about matching the Costs and Revenue “patterns”
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
i) withits 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
thatcase, the Constant Capital Consumption Costs recovery
pattern (the 4-C or Mortgage Type pattern) appears to satisfy
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 a capital 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. Butthe 4-C
pattern implies the application of a “Progressive” capital
recovery pattern through the service life of the asset. Thisis
exactly where the challenge resides for the Depreciation
Professionals over the next decadel

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.

The application ofthe SWAP capital recovery approach
that we describe in Part Hl is a practical attempt to cope with
the new challenge. We submit it to the good consideration of
the Capital Recovery Professionals community because it
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appearsto achieve the followingin relation with the deprecia-
tion accounting goals and objectives:

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

The objective of making a precise estimate of the
service 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 15to 25 years life expectancy
is that such a precise estimate is likely to be wrong.

The SWAP depreciation approach explicitly recog-
nizes that reality with a low recovery rate being applied inthe
early years of the service life with no real attempt to achieve
a predetermined specific life estimate. Atthat stage it should
be sufficient to know that we are in presence of a long-life
rather than a short-life asset.

b) Itproposes to achieve the total recovery of capital by
making a series of periodic “adjustments” to the depreciation
rates applied throughout the service life of the asset. These
adjustments could be made every three to five years and,
each time an adjustment is made, a new judgmentis 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
consumed capital can be gradually modified as more specific
information on the ultimate asset service life is gained
throughout its service history. Under such an approach the
capital recovery decisions are always taken on a prospective
analysis basis very much integrated to the financial, commer-
cial and technological strategic 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 mortgage situation
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) Most of the assets used in modern Public Utilities are
characterized by Service Capacities and Revenue Genera-
tion Potential patterns that are progressive or increasing with
time. ASWAP recovery pattern would ensure a better match
between the total Capital Consumption Cost and the Rev-
enue Generation Potential patterns forthese assets. Typical
matching profiles are illustrated on Figure 17.

The declining CCC solid line pattern illustrated in dia-
gram A of Figure 17 is a typical Straight Line profile as already
illustrated in diagrams 4.5 or 5.5 of Figures 4 and 5. The
Revenue Generation Potential (RGP) profile represented by
the other solid line in diagram A is typical for most of the long-
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
sne. In fact, the solid line which corresponds to a Straight
-ine 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
performits commercial business operations. Inthis paperwe
are suggesting that the capital recovery processis anintegral
part of the broader capital resource management process
illustrated in Figure 3. We also suggest that 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 we are 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
‘echnology turnover problem is symptomatic of a fundamen-
tal need for change in capital recovery methodologies. It
appears to be more a question of emphasis and realism than
of fundamental theoretical validity.

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

However, the investment reality of modern capital
intensive P.U. is quite different. Their operating networks are
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 example used by Dr. White, the
expected contributions of each of these network’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 18iillustrates 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 recognizes the high level of 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 (1980-85), at the same
time as technology “B" is initially installed. But, because of
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inherent life expectancy uncertainty, technology B is being
recovered at alow rate in the initial phase of its technological
service life, which coincides with the period 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 itwas in the early years of its life. Infact, the
remaining life estimates for a technology 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 affecting the recovery rates for technology B could
match the decisions to implement technology C earlier or
later. Again, planning information related to the introduction
of the new technology C would affect the specific recovery
pattern applied to the prior technology B. And, for the same
reasons as for technology B, the initial recovery of technol-
ogy C would be realized at a low rate during the initial phase
of its service life, and at a faster rate at the end of that life,
under a SWAP approach.

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

i) ittakesinto 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 fiat or
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
Mortgage type) inthe case of a $15,000 capital asset serving
an annual market potential growing from 100 to 400 service
units over a 15 years interval.

The Unit CCC for each recovery pattern and for each
accounting period is calculated by dividing 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
datais 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 Price” situation 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” notionis 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
analysis (DCF) appears as another means of saying thatany
loss in the commercial or market value of an asset incurred
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 atthe capital recovery task. Itwould be a satisfactory
process if there was an 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
“pubilic utility”.

But the assets that are being considered under the

scope of the present paper are those who are losing mostof -

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” to determine a fair value for suchitems. This
vacuum of practical and significant measurement explains
why we are promoting the idea of matching a Revenue
Generation Potential profile with a Capital Consumption Cost
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”.

Asitis now being defined, the net-revenue contribution
of anassetis some kind of continuous residual (or remaining)
profitability measure forthat asset alone. Inthe development
of the broad “Capital Management” analytical framework that
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 lil and IV of his own paper, dealing with
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“Depreciation under Regulation” and “Depreciation under
Changing Economic Conditions”, Dr. White recognizes that:

“A major concern of regulationin recent years has been
the revenue requirement impact of ratemaking proposals
that would shift the timing of depreciation expense or the
burden of capital recovery to different classes of ratepayers.”

A few other statements from Dr. White are worth citing
at this point, on the question of Regulation and Competition:

“Regulation has for the most part adopted the account-
ing standard of cost allocation over service 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 norin conflict with generally accepted accounting
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
acapital intensive entity, he will be subject to a similar micro-
economic profile as illustrated in Figures 1 and 2 of this paper
and his own revenue requirements base will equate his Cost
of Service base whichin turn includes the Capital Consump-
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 profitability, of which both the Capital Recovery and
the Capital Remuneration costs segments are a good part.

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 production costs in the development of competitive
pricing strategies and service production 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 affecting com-
petitive services.

V - Summary and Conclusion

In this paper we have attempted to make a positive
contribution to the profound debate that is required to ensure
the evolution of the Capital Recovery profession over the
next few years.

The advent of competition in many service areas tradi-
tionally reserved to heavily regulated monopolistic Public
Utilities and the entry 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 at stake 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
atime where itis generally well perceived by P.U. managers
to push for accelerated depreciation, our own reflexion and
analysis indicates that it may not always be appropriate t> 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 a SWAP capital 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.
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Figure 3
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Figure 4
THE STRAIGHT LINE RECOVERY PATTERN
( 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 PATTERN
( Excluding Deferred Tax 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 )

ASSUMPTIONS
Recovery Period

Capitalized Cost to Recover

Capital Remuneration Rate (C.R.R.)
Income Tax Rate (I.T.R.)

Capital Cost Allowance Rate

15 Years
15,000 Dollars
15%

36 %

20 %

| 9.1 Mortgage Type Recovery I
Dollar

15000 1~ _ I(Boglnning of Year) I
10000 \
5000 1
\\
0 \ =+
12345678911111111112222222
-5000 - 01234567890123456
Year
9.3 Capital Recovery Cost & Capital
Cost Allowance
Dollar
3000 - “/C-CJ'L
2500 - Recovery Cost
2000 1 &
1500 1
1000 1
il
0 L8l §i i le A

1234567891111111111222222

0123456789012345
Year

|9.5 Capital Consumption Cost'
Dollar

e~

12345678911 1 1111111222222

0123456789012345
Year

2000
1500
1 000

Dollar

16000 7
14000 1
12000 1
10000 1
8000 1
6000 1
4000 1

2000

-2000

Dollar

2500 ;
2000 1
1500 -
1000 -

500 -

Dollar

16000
14000 1
12000
10000
8000
6000 1
4000 1
2000

{9.2 Net Carrying Amourn'
| ( Beginning of Year) .

It

12345678911111111112222222
01234567890123456
Year

9.4 Capital Remuneration Costl
[(Yeury)

NHH“HH

1234567891111111111222222

0123456789012345
Year

9.6 Recovery Reserve

( Beginning of Year)

0

_nnnﬂﬂﬂ”H”H

12345678911111111112222222
01234567890123456
Year

24

Journal of the Socisetv of Depreciation Professionals



Figure 10

CAPITAL RECOVERY RESER VE BUILD-UP PROFILES
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Figure 12

STEP-WISE ADJUSTED PROGRESSIVE RECOVERY PATTERN ( 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
(lllustration of Reserve Excesses )
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Figure 16

SWAP RECOVERY PATTERN EVOLUTION
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Figure 17

THE MATCHING CRITERIA
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Figuile18

TECHNOLOGY TURNOVER MANAGEMENT STRATEGY
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Figure 19

UNIT CAPITAL CONSUMPTION OCOSTPROFILES
(Including Deferred Tax Liability Impact)
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pendix A

STRAIGHT LINE CAPITAL RECOVERY PATTERN
( lllustration of the Capital Cost Allowance ( CCA ) fiscal impact on the
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