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SUMMARY OF ABSTRACTS 

Reserve Imbalance Tracking 
Vincent M. DeMatteo 

Changes in the technological and economic environments require that equipment services lives be 
reestimated. The common practice in the telecommunications industry is to determine a reserve imbalance 
to quantify the financial impact of these environmental changes. Without further changes in service life, the 
reserve imbalance should decrease over time with the use of remaining life depreciation rates. Tracking 
studies could be performed to show the rate at which the reserve deficiency decreases over time. The 
objective of this article is to investigate a simple approach to track a reserve imbalance for multiple asset 
accounts. The conclusion ofthis investigation is that normal investment and retirement activity in multiple asset 
accounts makes this tracking approach of limited value and may create misleading results. 

Provision for Dismantlement of Fossil-Fueled Generating Stations - PUC Acceptance 
Patricia Lee 

The concept of dismantlement relates to the ultimate physical demolition/removaVdisposal from service of a 
generating unit offset by any attendant salvage from the removed assets. Historically, provision for 
dismantlement has been considered as part of the cost of removal component (negative net salvage) in the 
design of depreciation rates for production plants. The costs associated with this process have become a 
growing concern over the past decade due to their significant estimated levels. This paper considers the 
dismantlement of fossil-fueled generating stations, specifically PUC acceptance. 

Adequacy of Recording and Recovery of Salvage and Cost of Removal 
John S. Ferguson 

The options for recording salvage and cost of removal include accrual accounting and cash accounting, and 
accrual accounting can be through depreciation or through amortizing a liability. Depreciation accounting 
recognizes the salvage expected to be received at the end of life and the cost of removal expected to be 
incurred as being directly related to the underlying assets. Non-regulated entities sometimes utilize cash 
accounting, because net salvage (salvage less cost of removal) is not material, or liability accounting rather 
than depreciation accounting. The Uniform Systems of Accounts (USofA) of regulato~ specify that regulated 
entities incorporate salvage and cost of removal into depreciation rates. throuah accrual accountina. While 
accrual acco;nting is either specified or implied by ~SofA's, some regulato~ c~cumvent this requirement by 
imposing a cash basis or some even more deferred process. 

The Securities and Exchange Commission, through Staff Accounting Bulletin No. 92 (SAB 92), requires that 
public entities record and disclose environmental cleanup costs as a liability on a gross basis (i.e., without an 
offset for claims or regulatory promises of recovery). This has raised the threshold of awareness of how utility 
cost of removal is recorded and disclosed, and may lead to more widespread use of accrual accounting 
through depreciation or through liability accounting for some classes of assets. SAB 92 has particular 
significance to utilities, because it has led to a Financial Accounting Standards Board (FASB) project to 
evaluate whether the decontamination portion of decommissioning nuclear power plants should be recorded 
as a liability. This project could result in expanding the availability of liability accounting to utilities. 
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Summary of Abstracts - continued 

The purpose of this discussion is to evaluate the adequacy of accounting for salvage and cost of removal by 
electric and gas utilities by exploring its consistency with the accounting and regulatory framework for 
depreciation. 

Benchmarking - A  Case Study 
Donald S. Roff 

The purpose of this article is to illustrate both the potential advantages and the possible pitfalls of comparisons 
among companies, and stems from concerns by a depreciation client regarding differences in depreciation 
rates for several neighboring utilities. An understanding of the causal factors, accounting policies and 
practices, geographic differences and related influences are necessary for appropriate interpretation of results. 
Previous articles in this publication have dealt with this subject in generic terms and this discussion will quantify 
specific comparisons. 

Relationship Between the Fisher-Pry and NX Distributions 
Ronald J. Willis 

The Fisher-Pry analysis effectively predicts the onset of new technology. However, in order to calculate the 
depreciation expense, a measure of the dispersion of retirements is required. An analysis is presented that 
shows the relationship between the Fisher-Pry parameter, alpha; the normal distribution parameter, sigma; and 
the NX distribution parameter, V. The NX distribution is a combination of normal and exponential distribution, 
and was developed by R. Bjerke of EdTel for accounts having both mass and integrated life characteristics. 
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RESERVE IMBALANCE TRACKING 
Vincent M. DeMatteo 

ABSTRACT 
This article will illustrate that for mass asset 

accounts the tracking of a reserve imbalance may 
lead to incomct conclusions. The common practice 
in the telecommunications industry is to determine a 
reserve imbalance when it becomes clear that 
depredation lives must be revised to reflect changes 
in technological and economic obsolescence. The 
issue of how fast the imbalance is being remedied 
has been raised and studied through the tracking of 
the reserve imbalance. It will be shown through 
example that the application of standard methods to 
develop reserve imbalance tracking data may create 
an imbalance without depreciation life changes. 

INTRODUCTION 
Rapd increases in the rate of technology change 

and the introduction of competition in the local 
exchange telecommunication industry have 
dramatically shortened equipment service lives. The 
regulatory process to prescribed depreciation lives 
has not kept pace with these changes. The financial 
effect of this divergence is that the depreciation 
reserve is understated and the book value of the 
firm's assets are overstated. The conventional 
method to quantify the financial significance of 
shortened lives is to determine a reserve imbalance. 

The reserve imbalance is the difference between 
the recorded accumulated depreciation (book 
reserve) and an accumulated depreciation using 
revised depreciation lives (required reserve or 
theoretical reserve). A positive reserve imbalance 
represents a surplus and a negative imbalance a 
deficit. A deficit imbalance indicates that the 
recorded accumulated reserve has not adequately 
recovered investment bemuse the depreciation lives 
used in the past were too long. Conversely, a 
surplus imbalance indicates an excess recovery of 
invesbmnt and is associated with past depreciation 
lives which were too short. 

There are two common questions associated with 
a reserve imbalance: (1) What is the size of the 
imbalance at a particular point in time? and (2) How 
does the imbalance change over time? The answer 
to the first question is well documented and has 
been employed in the federal and most state 
jurisdictions. The second question has not been 
thoroughly addressed although it represents a 
reasonable issue. 

The objective of this article is to investigate the 

tracking of a reserve imbalance for mass asset 
accounts. The conclusion of this investigation is that 
normal investment and retirement activity may 
produce a reserve imbalance without changes in 
obsolescence thus makhg simple tracking studies of 
limited value. 

MODEL 
The reserve imbalance will be tracked in various 

case situations. The cases will range from the 
simple one asset and one vintage to the multiple 
asset and multiple vintage examples. 

The reserve imbalance is calculated as follows: 

RESERVE IMBALANCE = 
BOOK RESERVE - REQUIRED RESERVE 

REQUIRED RESERVE = 
(1 00 - A) - ((1 00 - B) * (CID)) 

where: 
A = future net salvage 
B = average net salvage 
C = average remaining life 
D = average service life 

In this analyses, the reserve imbalance formula will 
be used in its simplest form with future and average 
net salvage equal to zero. The depreciation reserve, 
required reserve and reserve imbalance are 
calculated at the end of the year. All investments 
and retirements occur at the end of the year. 

To track a reserve imbalance, it is necessary to 
recalculate the average service life and average 
remaining life each year. For the single vintage 
cases, the average remaining and average service 
lives are calculated using a direct weighting 
procgdure. In the multiple vintage cases, an accrual 
weighting procedure is used to develop the average 
service life and average remaining life. 

Onb technological obsolescence will be included 
in this analysis and it will be reflected as a decrease 
in the technological life span of the asset@). 

ANALYSES 
Cases 1 and 2 illustrate the reserve imbalance for 

a single asset and single vintage example with and 
without technological obsolescence. 
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Case 1 is the single asset and single vintage 
example without a change in technological 
obsolescence. There is an inilial investment of $100 
in a technology which will be replaced with a new 
technology atthe end of year 7. There are no adds 
over the life span. The service life is constant over 
the life span and the average remaining life equals 
the service life in year one and annually decreases 
by one year using a direct weighting method. Table 
1 illustrates the intuitive conclusion that there is no 
imbalance without technological obsolescence, i.e., 
the technology life span (end date) remains 
unchanged. 

Case 2 reflects a technology life span change in 
Case 1. At the end of year 2 due to the increasing 
rate of technological obsolescence, the technology 
life span is decreased from 7 to 5 years. Table 2 
shows the creation of a reserve deficit of $1 1 at the 
end of the second year when this change is 
recognized. This deficit is seen to slowly decrease 
over time resulting from the use of a remaining life 
depreciation rate. 

The following conclusions can be made for the 
single asset and single vintage cases: (1) a reserve 
imbalance is created from a change in the 
technology life span and (2) the tracking of the 
reserve imbalance shows the expected annual 
decrease resulting from applying a remaining life 
depreciation rate. 

The following cases show that in other than the 
single asset and single vintage case a reserve 
imbalance can be generated without a change in 
technology life span through normal investment and 
retirement activity. Cases 3, 4 and 5 analyze 
retirement activity and Cases 6 and 7 analyze 
investment activity. 

Case 3 reflects a single vintage and multiple 
assets example where the assets retire at different 
times. One asset retires at the end of year 3; the 
other atthe end of the technology life span. Table 3 
shows that a deficit is created the year after the first 
retirement when the remaining life begins decreasing 
at a slower rate. This deficit again decreases over 
the remaining life. 

Case 4 addresses the significant issue of a delay 
in actual retirements from those used to estimate the 
service and remaining lives. Table 4 shows that a 
delay in scheduled retirement creates a surplus in 
the year following the year in which the retirement 
was originally projected. The surplus increases until 
the retirement occurs and then decreases over the 
remaining life. 

Case 5 illustrates the result of decreasing the 
technology life span in the multiple asset and single 
vintage example. Table 5 shows that as expected a 
deficit develops with a shortened technology life 
span. The deficit unlike Case 2 does not decrease 
over its remaining life. Rather it increases in year 4 
after the retirement of first asset. This result is 
consistent with Case 3 in that a retirement generates 
a deficit. 

Cases 3, 4 and 5 illustrate that in tracking a 
reserve imbalance a retirement generates a deficit 
without a change in technology life span. This deficit 
would be in addition to that generated by a 
technology life span change. However, i f  
retirements are delayed from those implicit in the 
development of the service and remaining lives, a 
surplus will occur. These counter balancing effects 
could create a situation in which a large deficit 
caused by a shortened technology life span could be 
quickly eliminated because of delayed retirements. 
Although retirements can be delayed for operational 
considerations, the loss in service capacity has still 
occurred and it is the loss in service capacity which 
should be reflected in the depreciation accruals not 
physical retirements. 

Case 6 introduces an investment add of $100 at 
the end ofyear 3. The technology life span remains 
unchanged. The average service life and average 
remaining life are calculated using accrual weighting. 
Table 6 shows that a surplus is created in the first 
year. It peaks in the year the investment addition is 
made and it is eliminated over the remaining life. 

Case 7 illustrates an example of an investment 
add and a technology life span decrease. Table 7 
shows the surprising result that a deficit is not 
created as a result of a technology life span 
decrease. 

CONCLUSION 
The cases analyzed have illustrated that the 

calculations used to track a reserve imbalance can 
lead to misleading conclusions since normal 
retirement and investment activity can cause the 
creation of a reserve imbalance without a change in 
technological obsolescence. 

ACKNOWLEDGMENT 
Many thanks to Jerry Weinert, LeRoy Murphy and 

Patty Blathewick for their helpful comments. 
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GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION EXP 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LIFE 
DEPRECIATION EXP 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

RESERVE IMBALANCE 
SINGLE ASSET - SINGLE VINTAGE 

TABLE 1 

RESERVE IMBALANCE 
SINGLE ASSET - SINGLE VINTAGE 

U R  CHANGE 
1 2 3 4 5 

100 100 100 100 100 
0 0 0 0 0 
0 0 0 0 100 

7.00 7.00 5.00 5.00 5.00 
7.00 6.00 3.00 2.00 1 .OO 

14 14 24 24 24 
14 29 52 76 0 
14 40 60 80 0 
0 -1 1 -8 4 0 

TABLE 2 
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GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION EXP 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION EXF' 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE . 

RESERVE IMBALANCE 
MULTIPLE ASSETS - SINGLE VINTAGE 

RETIREMENTS 
1 2 3 4 5 

100 100 100 50 50 
0 0 0 0 0 
0 0 50 0 0 

5.00 5.00 5.00 5.00 5.00 
5.00 4.00 3.00 2.00 1.50 

20 20 20 10 10 
20 40 10 20 30 
20 40 10 35 40 
0 0 0 -15 -1 0 

TABLE 3 

RESERVE IMBALANCE 
MULTIPLE ASSETS - SINGLE VINTAGE 

RETIREMENTS DELAYED 
1 2 3 4 5 

100 100 100 100 100 
0 0 0 0 0 
0 0 0 0 50 

5.00 5.00 5.00 5.00 5.00 
5.00 4.00 3.00 2.00 1.50 

20 20 20 20 20 
20 40 60 80 50 
20 40 60 70 30 
0 0 0 10 20 

TABLE 4 
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GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION EX!' 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION WP 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

RESERVE IMBALANCE 
MULTIPLE ASSETS - SINGLE VINTAGE 
LlFE CHANGE WITH RETIREMENTS 

I 2 3 4 5 
100 100 100 50 50 

0 0 0 0 0 
0 0 50 0 50 

5.00 5.00 4.00 4.00 4.00 
5.00 4.00 2.00 1 .OO 0.50 

20 20 30 I 5  I 5  
20 40 20 35 0 
20 50 25 44 0 
0 -1 0 -5 -9 0 

TABLE 5 

RESERVE IMBALANCE 
MULTIPLE ASSETS - MULTIPLE VINTAGES 

ADD 
I 2 3 4 5 

100 100 100 200 200 
0 0 100 0 0 
0 0 0 0 0 

5.09 5.09 5.09 5.09 5.09 
5.09 4.73 4.32 4.00 3.00 

20 20 20 35 35 
20 39 59 94 129 
7 15 21 82 121 

13 24 38 12 8 

TABLE 6 
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GROSS INVESTMENT 
ADD 
RETIREMENTS 
SERVICE LlFE 
REMAINING LlFE 
DEPRECIATION EXP 
BOOK RESERVE 
REQUIRED RESERVE 
IMBALANCE 

RESERVE IMBALANCE 
MULTIPLE ASSETS - MULTIPLE VINTAGES 
LlFE CHANGE WITH ADD 

I 2 3 4 5 
100 100 100 200 200 

0 0 100 0 0 
0 0 0 0 200 

5.09 5.09 2.86 2.86 2.86 
5.09 4.73 2.36 2.00 1 .OO 

20 17 27 68 68 
20 37 63 132 0 
7 17 30 130 0 

13 I 9 33 2 0 

TABLE 7 
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PROVISION FOR DISMANTLEMENT OF FOSSIL-FUELED 
GENERATING STATIONS - PUC ACCEPTANCE 

Patricia Lee 

The concept of dismantlement relates to the 
ultimate physical demolitionhemovaVdisposal from 
S ~ M C ~  of a generating unit offset by any attendant 
salvage from the removed assets. Historically, 
provision for dismantlement has been considered as 
part of the cost of removal component (negative net 
salvage) in the design of depreciation rates for 
production plants. The costs associated with this 
process have become a growing concern over the 
past decade due to their significant estimated levels. 
However, a look at historical depreciation rates shows 
how this component has been understated: a historic 
estimate for Florida companies of about 5% versus 
current dismantling study estimates of 20 to 40%. 

Some states have now begun to investigate the 
ratemaking and accounting treatment for the 
dismantlement of fossil-fueled generating stations. In 
Florida, an investigatory docket was opened in 1989 
for the purpose of establishing or confirming the 
Commission's policy concerning the appropriate 
ratemaking and accounting treatment of 
dismantlement costs. The purpose of this 
investigation was to quantify those costs associated 
with future dismantlement and disposal and then to 
decide whether the provision for these costs should 
continue through depreciation, through a funded 
reserve or through a combination of both. Staff found 
three fundamental policy issues that the Commission 
needed to address: 1) whether the estimated costs to 
dismantle fossil-fueled generating stations should be 
funded or remain unfunded; 2) how the dismantlement 
accruals should be calculated; 3) whether the annual 
dismantlement accruals should be based on a 
percentage rate to be applied to plant in service, or a 
levelized fixed dollar amount. 

As a result of the proceeding, the Commission 
decided that the provision for dismantlement should 
continue to accumulate in an unfunded reserve but be 
maintained in a separate dismantlement resenre 
account. The annual dismantlement accrual is to be 
a levelized fixed annual dollar amount rather than 
being based on a rate to be applied to the gross 
investment of the plant. The accrual is to be 
determined based on future dollars discounted to 
current dollars and levelized using an average for the 
next four-year period based on yearly accruals 
forecasted using inflation indices. The escalation 
rates used to project future dollars shall be derived 

from the same set of indices using the most current 
"DRI Review ofthe US. Economy." These indices are 
the Compensation Per Hour lndex for labor; the 
lntermediate Materials, Supplies, and Components 
lndex for materials, supplies, and salvage; and the 
GNP Pdce Deflator lndex for disposal. Since the time 
of the decision in this proceeding, companies have 
justified the use of the Metal and Metal Products lndex 
to inflate salvage rather than the lntermediate Matelial, 
Supplies, and Components Index. Any company 
specific adjustments to these escalation indices can 
be proposed with justification and support in 
subsequent studies. Further, the provision for 
dismantlement should be reviewed and revised, as 
necessary, but at least once every four years in 
connection with each company's required 
comprehensive depreciation review. 

The subject of dismantlement and quantifying the 
associated costs is still in the formative stages. 
Through continued site specific dismantlement 
studies, recognition of improvements in technology 
and regulatory changes, and reevaluation of 
alternative methodologies and updated inflation rate 
forecasts, more accurate forecasts will be made. It is 
recognized that dismantlement costs can vary 
substantially from unit to unit due to such things as 
accessibility, presence of contaminants, and the 
physical nature of the unit. 

Dismantlement cost studies submiited to the 
Commission staff in 1989, as well as those currently 
being received, are premised on the concept of 
ultimate physical removal, disposal, and site 
restoration, minus any attendant gross salvage upon 
final retirement of the site or unit from senrice. While 
the timing of ultimate removal certainly remains a 
question and is dependent on a number of factors, 
including major overhauls that extend the expected life 
of the unit, there will undoubtedly come a time this 
action will be necessary and site restoration will be 
required. These related costs are the subject of 
dismantlement. 

Major cost activities of dismantlement that 
companies have identified include such items as the 
dismantlement of structures and boiler plant 
equipment, removal and disposal of asbestos and 
other hazardous materials, and the reclamation of 
ponds and site restoration. Some acb'vities will vary by 
site and by company and will need to be identified and 
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quantified in subsequent dismantlement studies. 
The following dismantlement costs were estimated 

in 1990 by each Florida regulated company: 
FPL $1 34,940,992 
FPC 266,273,000 
TECO 87,000,000 
GULF 128,320,000 

Within the past year, updated dismantlement studies 
have been received for FPC and GULF. Cost 
estimates in term of 1993 dollars for these companies 
are: 

FPC 196,800,000 
GULF 138,200,000 

In reviewing the updated studies, it was identified that 
FPC's estimated costs for dismantlement have 
decreased because the previous study was not site 
specific. The costs estimated for the dismantlement of 
all FPC fossil plants, including combustion turbines, 
were based on a study ofthe estimated dismantlement 
costs of the Bartow steam plant. Because the 
asbestos abatement costs at the Bartow plant are 
relatively extensive, this method assumed asbestos 
removal costs at each of the other sites to also be 
costly. In fact, of the $266.3 million estimated for 
dismantlement, about 21% or $56.8 million was 
attributed to the removal and disposal of asbestos at 
the time of dismantlement. Subsequently, the site 
specific studies performed for the 1994 review showed 
significantly lower costs for removing and disposing of 
asbestos - $31.2 million. Another reason for the 
decrease in estimated cask has been attributed to the 
use of power-operated shears for the steellmetal 
cutting. The 1989 study assumed a much more labor 
intensive approach using a traditional cutting torch. 

PUBLIC HEALTH AND SAFETY RISKS 
In the 1989 proceeding, the Commission found 

that no more public health and safety risks were 
associated with the dismantlement of fossil-fueled 
generating stations than were associated with the 
dismantlement of other large industrial facilities. 
Environmental concerns requiring consideration are 
removal and disposal of asbestos and coal storage 
areas, fuel oil facility requirements, nuclear detectors, 
and slag ponds. It is interesting to note, however, that 
there are currently no federal or state laws or 
regulations that require the total dismantlement of a 
fossil unit. W~th the exception of fuel oil storage tanks, 
the unit can be retired from service with the building 
structures lefl in place if maintenance surveillance and 
security are provided. Naturally, companies will be 
subject to local ordinances that dictate the 
maintenance of the appearance of the site, the public 
health and safety protection, and the preservation of 
the property value of neighboring property owners. 

FUNDEDVERSUS UNFUNDED RESERVE 
One of the main issues concerning fossil fuel 

dismantlement is whether the reserve should be 
funded, as nuclear decommissioning costs are, or 
remain unfunded. Annual contributions should 
recover the costs of dismantlement from each 
generation of ratepayers that are receiving the benefit 
from the related assets with the resuit that at the time 
of the final plant removal and disposal, the costs of 
dismantlement have already been recovered from the 
ratepayers that have had the use of the plant. The 
alternative is to charge future ratepayers for the 
dismantlement of a plant from which they may not 
receive any service. The economic impact on the 
ratepayer favors an unfunded reserve in that this 
method defers external capital requirements because 
the utility can use the amount charged to the 
dismantlement reserve for other company purposes. 
The utility collects the funds for dismantlement from 
the current customers and uses them for other items 
thus temporarily reducing the utility's need for 
externally raised capital. If the revenues are invested 
in a funded reserve, the company loses the 
opportunity to reduce its external financing. The rate 
earned on the fund will most likely be less than the 
company's cost of capital; therefore, there is a cost to 
the ratepayer. 

An unfunded reserve will cause an 
intergenerational inequity for the future ratepayer if the 
cost of external capital at the time of dismantlement is 
unfavorable because an unfunded approach, the utility 
will have to raise the funds for dismantlement during 
the actual dismantlement stages. If the cost of debt 
and equity is high at the time of dismantlement, the 
future ratepayer may have to pay for any incremental 
increases in the capital structure. However, there is 
just as much probability that debt and equity costs will 
be lower at the time of dismantlement. The unfunded 
approach means cash flow resulting from the 
dismantlement reserve, produced by the 
dismantlement accrual, may be invested in other rate 
base assets. 

A pertinent question to ask is, "Will the cost at the 
time of dismantlement place too much financial 
pressure on the utility?" Currently, Florida companies 
maintain that dismantlement costs are relatively small 
when compared to the capital budgets of each 
comDanv and therefore will have verv little im~act. If 
there will not be a financial strain'at the time o 
dismantlement, then an unfunded reserve is the bes 
option. 

An alternative to consider is to fund a portion o 
the cost. If nuclear decommissioning is risky enou 
to warrant 100% funding, where would fossil 
dismantlement be on the "riskiness" sc 
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Companies could employ a risk aversion factor. The 
factor would take into account how much should be 
funded to relieve the unpredicted costs such as 
contingencies at the time of dismantlemept. 

Since it appears that the safety, health, and cash 
flow risks associated with dismantlement are minimal, 
the Commission decided that annual provisions for 
dismantlement should continue to be accrued in the 
depreciation reserve. In the future, if risks are 
recognized it may become appropriate to fund in 
Florida. 

DETERMINATION OF ANNUAL ACCRUAL 
In determining the annual dismantlement accrual, 

an initial payment is increased by the forecasted rate 
of inflation and then levelized over a four-year period. 
Although sitespecific studies should identify unique 
costs associated with each plant, the homogeneous 
nature of the labor involved and the materials used in 
the dismantlement process indicates that the same 
inflation indices should be used for all plants to 
determine the appropriate escalation rate. The index 
for labor used is the Compensation Per Hour lndex 
which measures total compensation including benefits, 
divided by total hours paid. The Intermediate 
Materials, Supplies and Components lndex is used for 
materials and equipment. Recognizing that disposal 
includes various categories encompassing burial and 
shipping, a general index such as the GNP Price 
Deflator lndex is used to inflate disposal costs. The 
remaining component to be addressed is salvage. 
Since the 1989 generic proceeding, the Commission 
has accepted use of the Metal and Metal Products 
lndex for inflating the salvage value (material scrap) of 
the plants rather than the lntermediate Materials, 
Supplies and Components Index. Discussions with 
company and DRI representatives indicate a high 
correlation between price movements for metals and 
metal products and scrap metal. 

The "DRI Review of the US. Economy - Long 
Range Focus" is relied on for the forecasts of the 
inflation indices just described. DRI is a common 
source for a wide variety of forecasted statistics that is 
generally recognized throughout the financial 
community. In addition, it is the forecast service used 
by the Revenue and Economic Analysis Unit of the 
Office of Planning and Budgeting in the Florida 
Govemots Office. It is also the forecast service used 
in Florida for nuclear decommissioning. 

The accrual should be calculated so that each 
generation of ratepayers is treated fairly, which means 
it should increase at the rate of inflation. Calculating 
an accrual based on the current dollar estimate of 
dismantlement and then increasing that initial accrual 
by the rate of inflation will account for the 

compounding effect of inflation on the accrual. 
However, the accumulation ofthis annual amount will 
not match the total Mure dollars needed for 
dismantlement because the absolute dollars of 
inflation on the accrual will not match the absolute 
dollars of inflation on the current dollar estimate of 
dismantlement. It is the inflation on the total cost of 
dismantlement, not on the accrual, that must be taken 
into account. 

DISMANTLEMENT ACCRUAL VERSUS RATE 
Use of an annual fixed dollar accrual amount or a 

dismantlement rate to be applied to the investment can 
achieve that same result as long as the amount to be 
recovered is spread over the estimated period of time 
the plant is expected to be sewing the public. Afixed 
dollar amount allows for a levelized accrual which is 
consistent with the m s s i o n ' s  policy for the annual 
accrual amounts associated with nuclear 
decommissioning. Use of a percentage rate to be 
applied to the gross plant investment will result in 
expense fluctuations due to annual activity. 

PERIODIC REWEWS 
Electric utilities are required by rule to file 

comprehensive depreciation studies at least once 
every four years. A review of dismantlement costs 
relate to costs of removal alld has been naturally 
considered part of the depreciation study review 
process. It is logical, therefore, that the provision for 
dismantlement be reviewed in connection with each 
company's required depreciation study review. The 
dismantlement studies should be site specific and 
should reflect changes in estimates and inflation, 
changes in regulatory or environmental requirements, 
and account for any newly discovered public health 
and safety risks. 

Volume 6, Number 1.1994/1995 



ADEQUACY OF RECORDING AND RECOVERY 
OF SALVAGE AND COST OF REMOVAL 

John S. Ferguson 
Deloitte 8 Touche LLP 

Dallas, Texas 

The options for recording salvage and cost of 
removal include accrual accounting and cash 
accounting, and accrual accounting can be through 
depreciation or through amortizing a liability. 
Depreciation accounting recognizes the salvage 
expected to be received at the end of life and the cost 
of removal expected to be incurred as being directly 
related to the underlying assets. Non-regulated entities 
sometimes utilize cash accounting, because net 
salvage (salvage less cost of removal) is not material, 
or liability accounting rather than depreciation 
accounting. The Uniform Systems of Accounts (USofA) 
of regulators specify that regulated entities incorporate 
salvage and cost of removal into depreciation rates, 
through accrual accounting. While accrual accounting 
is either specified or implied by USofA's, some 
regulators circumvent this requirement by imposing a 
cash basis or some even more deferred process. 

The Securities and Exchange Commission (SEC), 
through Staff Accounting Bulletin No. 92 (SAB 92), 
requires that public entities record and disclose 
environmental cleanup costs as a liability on a gross 
basis (i.e., without an offset for c la im or regulatory 
promises of recovery). This has raised the threshold of 
awareness of how utility cost of removal is recorded 
and disclosed, and may lead to more widespread use 
of accrual accounting through depreciation or through 
liability accounting for some classes of assets. SAB 92 
has particular signficance to ub'lities, because it has led 
to a Financial Accounting Standards Board (FASB) 
project to evaluate whether the decontamination portion 
of decommissioning nuclear power plants should be 
recorded as a liability. This project could result in 
expanding the availability of liability accounting to 
utilities. 

The purpose of this discussion is to evaluate the 
adequacy of accounting for salvage and cost of 
removal by electric and gas utilities by exploring its 
consistency with the accounting and regulatory 
framework for depreciation. 

THE ACCOUNTING AND REGULATORY 
FRAMEWORK 

The basic accounting framework for recording 

salvage and cost of removal is provided by the 
American Institute of Certified Public Accountants 
(AICPA), which states that: 

Depreciation accounting is a system of 
accounting which a i m  to distribute cost or 
other basic value of tangible capital assets, 
less salvage (if any), over the estimated 
useful life of the unit (which may be a group 
of assets) in a systematic and rational 
manner. It is a process of allocation, not of 
valuation. 

The regulatory framework is provided by the 
USofA's promulgated by state and federal regulatory 
bodies, and by the regulatory principle known as 
intergenerational equity. Regulatory definitions of 
depreciation list several causes of depreciation to be 
recognized in depreciation rates and state that 
depreciation is loss in service value. Salvage and cost 
of removal are incorporated through the definition of 
service value, which is stated to be original cost less 
netsalvage value. Net salvage value is salvage value 
less cost of removal, and the gas utility USofA of the 
Federal Energy Regulatory Commission (FERC) 
defines salvage value and cost of removal as follows: 

Salvage value means the amount received 
for the property retired less any expenses 
incurred in connection with the sale or in 
preparing the property for sale, or, if 
retained. the amount at which the material 
recoverable is chargeable to materials and 
supplies, or other appropriate account. 

Cost of removal means the cost of 
demolishing, dismantling, tearing down or 
otherwise removing gas plant, including the 
cost of transportation and handling 
incidental thereto. 

Cost of removal is a generic term, as it refers to the 
costs incurred to physically remove or to safely 
abandon Drooerlv in   lace. 

Of particular importance to adequate depreciation 
rates is the AICPA definition requirement that 
depreciation accounting be systematic and rational. To 
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comply with this requirement, recording of depreciation 
should match the usage ofthe underlying assets, which 
for the Group Concept of depreciation practiced by 
utilities is accomplished through the pattern of 
depreciation rates. The usage for some types of assets 
is best measured by time, and for other types such as 
power plants is oflen best measured by production. No 
matter how life is measured, a pattern of depreciation 
that matches usage is the straight-line method. A 
pattern that front-end loads depreciation relative to 
usage is the accelerated method and a pattern that 
back-end loads is the deferred method. Since the 
straight-line method matches to asset usage, it 
produces intergenerational equity, whereby customers 
pay for asset usage as it actually occurs. 

It is clear that these definitions deal with three 
depreciation components, investment, salvage and 
costofremoval, each of which with accrual accounting 
is recorded over the life of the asset or group of assets. 
For ub'liies Ris a group of assets having some average 
life, and retirements are recorded with the assumption 
that property is fully depreciated at the time of 
retirement. The Group Concept of depreciation 
accounting that is used by utilities has two fundamental 
differences from the Item (or Unit) Concept commonly 
used by non-regulated entities, because with the Group 
Concept: 

Depreciation does not stop when property items 
reach an age equal to the service life; and, 

Losses are not recorded when property items are 
retired at an age less than the service life. 

The accumulated provision for depreciation 
(reserve) is typically shown as a contra-asset on the 
asset side of the balance sheet, but there may be 
depreciation-like items on the liability side, such as 
obligations for decommissioning nuclear generating 
stations or for environmental clean-up. Notes to utility 
financial statements oflen disclose that salvage and 
cost of removal are handled through depreciation and 
the composite depreciation rate, but do not disclose the 
portions of the composite rate that are for salvage and 
cost of removal. However, the SEC through SAB 92 
requires certain additional disclosures for nuclear 
decommissioning and environmental clean-up 
obligations. 

INCORPORATION OF NET SALVAGE INTO 
DEPRECIATION RATES 

Salvage and cost of removal are usually 
incorporated into depreciation rates through use of 
either the whole life or the remaining life calculation 

formula. The whole life rate formula is: 

Rate = Plant Balance - Averaae Net Salvaae 

Average Service Life 

The most commonly referred to remaining life rate 
formula is: 

Rate = 

Plant Balance -Future Net Salvaoe -Book Reserve Balance 
Average Remaining Lie 

Expressing the formula numerator terms as percent of 
the depreciable plant balance and the denominator 
term in years produces rates in percent. For example, 
with the plant balance representing loo%, salvage of 
25% of the plant balance, cost of removal of 50% 
(negative 25% net salvage factor) and an average 
service life of 25 years, the whole life rate is 5.00% 
(125%R5 years). 

While it is most common to utilize a single 
depreciation rate that incorporates all three rate 
components, there are several examples of 
segregation of the net salvage component: 

The external funding requirement of the 
Nuclear Regulatory Commission (NRC) has 
segregated the terminal net salvage 
component for nuclear generating units: 

The FERC typically requires segregation of 
the net salvage component for offshore 
facilities; 

Florida requires segregation of the terminal 
net salvage component for steam 
generating units; 

Pennsylvania requires segregation of the 
net salvage component for all properly; and. 

The Federal Communications Commission 
has considered in the past, and decided 
against, segregation of the net salvage 
component for all properly. 

When segregated into three components, the above 
composite rate of 5.00% becomes 4.00% for 
investment, -1.00% for salvage and 2.00% for cost of 
removal. 

Volume 6, Numberl, 199411995 



The salvage and cost of removal factors for rate 
calculations are typically determined through 
conducting a depreciation study, whereby the salvage 
and cost of removal recorded in the past are related to 
the original cost of the retired property. When past 
experience is unavailable or misleading, specific 
removal or abandonment estimates may be required, 
such as is commonly done for power plants. When 
past experience is available, the analysis measures 
past net salvage. However, average net salvage is 
required to calculate whole life rates, and future net 
salvageis required for remaining life rates. Future net 
salvage is that expected when all of the surviving 
properly is retired. Average net salvage is the average 
of the past and future net salvage. 

When expressed as a ratio of the original cost of 
the retired property, salvage and cost of removal are 
sensitive to the age of that property, which often 
pauses past net salvage to be different from the future 
net salvage. Removal or abandonment of property is 
labor intensive and the time required will be sensitive to 
the type of property and its location, but not to its age. 
Therefore, labor and equipment cost increases will 
cause today's costs expressed as a ratio of original 
cost to be higher for old property than for young 
properly of the same type. Salvage is also sensitive to 
age, but the relationship is different because it is 
caused by a shift from high value reuse to low value 
scrap as property ages. As a result, the salvage, cost 
of removal and net salvage relationships shown on 
Figure 1 are common for electric property. For most 
gas properly saivage is nil, causing the net salvage line 
and the cost of removal line to be nearly identical. 
When the underlying data are aged, curves such as 
depicted on Figure 1 will be determined by the analysis. 
When the data are unaged, as is most common, 
analyses determine individual poink on the curves. 

EVALUATION OF ADEQUACY 

Past net salvage is rarely the same as future net 
salvage, so analyses of unaged data that determine 
points on the curves depicted on Figure 1 will often not 
provide net salvage factors that are suitable for 
depreciation rate calculations. This situation occurs 
because cost changes since the original installation 
and system growth cause the average dollar age of 
retired property to be young. When construction 
records are used to estimate the vintage of retirements, 
it is typical for retirements of electric distribution 
properly to be of an age one-quarter to one-third of the 
average service life, and the age of gas distribution 
property to be one-third to one-half of the average 
service life. Therefore, the measured salvage and cost 

of removal points on the curve will be at ages less than 
the average service life poink required for whole life 
rates or the probable life points (age of surviving 
properly at retirement) required for remaining life rates. 

This situation will even occur when the use of first- 
in-first-out aging is assumed for pricing retirements, 
causing the age of retirements to be about the same as 
average service life or probable life. The resulting cost 
of removal ratios will be suitable for rate calculations, 
but the salvage ratios will be overstated, thereby 
overstating the net salvage. The salvage 
overstatement is due to the actual age of the retired 
items being younger than is assumed for retirement 
pricing, causing the mix of high value reused items to 
be much higher than will occur at the age assumed for 
pricing. 

It is not difficutl to use past experience to estimate 
the average net salvage needed for whole life rates or 
the future net salvage needed for remaining life rates. 
However, regulators are seldom asked to approve 
depreciation rates based on average or future net 
salvage, and when asked their reaction is often 
negative. This reluctance commonly keeps electric and 
gas distribution utility depreciation rates for 
Transmission and Distribution Plant t om reflecting the 
entire removal or abandonment obligation. 

A somewhat similar and more severe situation 
sometimes occurs if regulators require handling 
salvage and cost of removal on a cash basis. This has 
occurred in Missouri and New Jersey, through a 
process made to look like accrual accounting. 
However, an Examiners Report in settled New Jersey 
proceeding recognized that this process violates the 
FERC USofA requirement that utilities practice accrual 
accounting, and Missouri has adopted the 1992 version 
of the FERC USofA. Therefore, these two states may 
be on the road to allowing depredation rates that more 
adequately reflect removal or abandonment obligations. 

For steam generating stations, demolition 
experience is usually for property old enough to 
produce average or future net salvage indications. 
However, two major influences other than age often 
keep these indications from being meaningful: 

Experience may be prior to the stringent 
regulations for handling insulation 
containing asbestos and other hazardous 
materials; and, 

Experience may be for stations having self- 
supporting boilers that are less costly to 
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demolish than are the top-hung boilers at 
most existing stations. 

Site-specific cost estimates are useful, and 
perhaps necessary, when history is not meaningful. 
Most utilities use site-specific estimates to calculate 
their contributions to nuclear decommissioning trust 
funds. Many utilities have prepared such estimates for 
steam generating stations, and those in the public 
record indicate net removal costs (negative net 
salvage) of about $30/kW for gas and oil units and 
$4OkW for coal and lignite units at the 1993 price level. 
For the nearly 400 units reflected in the estimates the 
author has collected, the terminal net salvage is 
negative 40% to 50%, assuming that demolition occurs 
during the year the last unit at each station is retired. 
Estimates for engines and combustion turbines show 
negative 5% to 10% net salvage, and estimates are just 
beginning to appear for hydro plants. 

The definitions of salvage value and cost of 
removal require that site-specific estimates be in terms 
of the expected price level at the time of removal or 
abandonment. However, with the exception of nuclear 
stations, regulators seldom will allow future cost 
escalation to be reflected in depreciation rates and 
somelimes utilities do not even bother to ask for it. This 
reluctance commonly keeps electric utility depreciation 
rates for steam generating stations from reflecting the 
entire removal obligation. Abandonment is not an 
option, because of building code requirements for 
demolition to eliminate risk to public safety. 

Missouri has gone beyond denying the reflection of 
future cost escalation in non-nuclear terminal net 
salvage estimates by denying any reflection of terminal 
net salvage in the depreciation rates for steam 
generating stations. Other regulators express disbelief 
that generating stations will be demolished, and 
sometimes claims are made that the high value of a 
station site precludes the need to consider demolition 
costs in depreciation rates. This disbelief is 
inconsistent with the fact that stations are commonly 
demolished to make room for new units or to eliminate 
the safety hazard of an abandoned site, and the high 
site value claim is inconsistent with USofA requirement 
that gains on sale of land be recorded separately from 
the accumulated provision for depreciation. It is 
common for regulators to authorize contributions to 
nuclear decommissioning funds that are less than 
requested by the utilities. This is done by such things 
as adopting cost estimates that exclude the demolition 
of the remaining non-radioactive structures and site 
restoration, changing assumptions such as for work 
difficulty or crew size, eliminating or reducing 

contingencies without any compensation for the 
resulting changed estimate conditions, and changing 
assumptions about cost escalation and trust fund 
earnings. Situations like these commonly keep electric 
utility depreciation rates for generating stations from 
reflecting the entire removal obligation. 

As a result of a court case, Pennsylvania excludes 
net salvage from depreciation rates and allows actual 
salvage and cost of removal other than the terminal net 
saivage for nuclear stations to be amortized over the 
five years after incurrence. Arkansas has had the 
practice of requiring zero net salvage for calculating 
remaining life depreciation rates for property other than 
power plants, which has the effect of excluding 
recovery of the net salvage obligation for surviving 
property and giving back to customerj any prior 
accruals for salvage and cost of removal. Thus, 
Arkansas requires that future depreciation rates be 
adjusted for the costs of removing or abandoning 
property after such costs have been incurred, causing 
Mure customers to bear some of the costs of property 
never used to provide service to them. 

IMPLICATIONS OF INADEQUACY 

The existence andlor extent of inadequacy of recording 
and recovery of net salvage and the implications 
therefrom are utility specific, but some broad 
generalities are possible concerning the effect on 
depreciation rates: 

The average net salvage reported as being 
used for steam generating units is about 
negative 10% and the average depreciation 
rate is about 3.25%. If the appropriate 
amount is that reflected in the site-specific 
estimates (negative 40% -SO%), the average 
rate excluding any catch up for reserve 
position would increase by about 35%; and, 

Experience suggests that depreciation rates 
reflecting terminal net salvage for electric 
transmission lines and electric and gas 
distribution lines and services could 
increase significantly. 

As part of their recent discontinuations for 
financial reporting purposes of Statement of Financial 
Accounting Standards (SFAS) No. 71, Accounting for 
the Effects of Certain Types of Regulation, the regional 
bell operating companies have recorded asset 
impairments by increasing their accumulated provisions 
for depreciation, and have significantly decreased their 
depreciable lives. U. S. West was first (late 1993) and 
increased its accumulated provision by nearly 60%. 
These actions should be of more than passing interest 
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to electric and gas utilities, because the afler-tax effect 
of a reserve increase the percentage of U. S. West's 
would be more than the electric industry retained 
earnings (28% of the reserve at December 31,1994) 
and about equal to the gas distribution industry retained 
earnings (41% of the reserve at December 31,1993). 
The electric and gas distribution industry total equity 
are about equal to their accumulated provisions for 
depreciation. 

In March 1995, the FASB issued SFAS No. 121, 
Accounting for the lmpairment of Long-Lived Assets 
and for Long-Lived Assets to Be Disposed Of, which 
covers the identification, measurement and recording 
of asset impairments. lmpairment exists if the future 
nominal cash flow of an asset or group of assets is less 
than the carrying amount, and the magnitude of an 
impairment is based on the discounted future cash 
flow. Deferral of recording net salvage wlll influence 
asset impairment, because: 

Carrying amounts include the accumulated 
provision for depredation as a decrease and 
future net removal or abandonment costs as 
an increase; and, 

Future cash flows include the future net 
removal or abandonment costs as an 
expenditure. 

Inadequate reflection of the typically negative utility 
future net salvage in past depreciation rates increases 
the carrying amount by decreasing the book reserve. 
Of course, the full amount of estimated future net 
salvage is to be used for determining impairment. 

IMPACT OF DEFERRAL ON CUSTOMERS 

Rate base regulation causes the deferral of 
recording and recovery of salvage and cost of removal 
to inflate the total costs customers are required to bear. 
This situation is easily demonstrated by power plants, 
using $401kW for demolition, five percent inflation, and 
a 500MW unit having a life span of 35 years. This 
equates to a demolition cost of $20 million at the 
current price level and $1 10 million at the price level at 
retirement. Figure 2 illustrates three approaches for 
incorporating net salvage into depreciation rates; 
straight-line, sinking fund and recognizing inflation as 
it occurs. Figure 2A shows the annual depreciation 
expenses and Figure 28 shows the accumulated 
provision for depreciation. Figure 28 demonstrates that 
the differences illustrated are solely in the pattern of 
recording depreciation, and that the deferrals from 
sinking fund and recognizing inflation as it occurs are 
quite similar. The straight-line depreciation expense 

pattern in Figure 2A best matches usage, as generating 
unitstypically operate at a constant or decreasing rate 
over their lifetime. 

The three patterns of revenue requirements 
produced by these depreciation patterns are shown on 
Figure 3, with the annual revenue requirements on 
Figure 3A and the cumulative revenue requirements on 
Figure 3B. As is evident from Figure 3B, the deferrals 
through sinking fund and recognizing inflation as it 
occurs significantly increase the costs to be borne by 
customers. The interest rate used for the sinking fund 
scenario is the rate that causes the annual revenue 
requirements to be constant and to be equal to the 
annuity portion of the annual depreciation expenses. 
A higher interest rate will cause the annual revenue 
requirements to increase each year, thereby causing 
the cumulative revenue requirements to curve upward 
and to total more than shown on Figure 3B. A lower 
interest rate will cause the annual revenue 
requirements to decrease each year, thereby causing 
the cumulative revenue requirements to curve 
downward and to total less than shown on Figure 3B. 
In fact, straight-line can be thought of as a special case 
of sinking fund using a zero interest rate. 

Sinking fund depreciation is not common and is not 
well understood. It looks like a bank account, but is not 
a bank account. The interest is not real, it is merely a 
technique to produce annual depreciation expenses 
that increase each year. Such a pattern does not 
match the typical usage pattern of generating units, so 
is not rational, and SFAS No. 92 states that sinking 
fund has the atbibutes of a phase-in plan. Sinking fund 
was sometimes used for nuclear decommissioning 
prior to the Nuclear Regulatory Commission requiring 
external funding, and is used in Florida for the terminal 
net salvage of steam generating units. Sinking fund 
can be handled two ways in regulatory proceedings. 
The way known as sinking fundis to include only the 
annuity component of annual depreciation expenses in 
revenue requirements and to not make a rate base 
deduction for the accumulated provision for 
depreciation. The other way is known as modfied 
sinking fund, and includes both the annuity and interest 
components of depreciation expenses in revenue 
requirements and a rate base deduction for the 
accumulated provision for depreciation. Use of the 
afler-tax cost of capital as the interest rate causes the 
sinking fund and modified sinking fund approaches to 
produce identical revenue requirements for net 
salvage. For any other interest rate, they will produce 
different revenue requirements. Which of the 
approaches is chosen for regulatory purposes has no 
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effect on the recorded annual depreciation expenses. 

CONCLUSION 

These examples of the reactions of regulators to 
the salvage and cost of removal components of 
depreciation suggest inadequate consideration of the 
obligation of electric and gas utilities to remove or 
safely abandon their properly in place. It is time for 
utilities and their regulators to more adequately 
incorporate removal or abandonment obligations into 
depreciation rates. The long-term benefits to 
customers of adequate incorporation are apparent from 
Figure 38, as the utility will become a lower cost 
service provider. 

Implementation of SFAS 121 for identifying asset 
impairment will require real estimates of future net 
salvage that will clearly illustrate the extent of past 
depreciation deferrals. Of course, if impairment is 
found past deferrals become moot, as the depreciable 
base will change and real future net salvage will be 
adopted for depreciation purposes. Further, if the 
current FASB project concerning liability accounting for 
cost of removal reaches SFAS status, there will be 
detailed financial statement disclosures concerning the 
extent and funding adequacy of removal or 
abandonment obligations. 
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Figure  1 
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Figure 2A 
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Figure 3A 
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COMMENTS ON 
USING LIVES FROM LlFE CYCLE ANALYSIS 
IN REMAINING LlFE RATE DEVELOPMENT 

RALPH BJERKE 
ED TEL 

EDMONTON, ALBERTA 

Gail E. Low's paper in the 1993 Journal concludes 
that life cycle analysis produces a remaining life which 
is compatible with vintage group methodology. The 
following comments are presented in the context of my 
article entitled "Product Life Cycles: A New Approach" 
which appeared in the same Journal. 

It may be true that the calculation of average 
remaining life (ARL) using life cycle analysis is 
comparable to vintage group methodology for gross 
additions capitalized for one vintage but this does not 
hold true for subsequent additions. Vintage group is 
generally associated with mass properties where 
retirements are age dependent whereas life cycle 
analysis is associated with mass-integrated properties 
where retirements occur around the average year of 
final retirement. This difference in retirement profiles 
can have a major impact on how the depreciation 
expense is calculated even if the average remaining 
lives are the same. 

The difference can be numerically illustrated by the 
example given by Gail Low. As he explains, the 

average remaining life at age 2 is 1.8 years. If another 
$6 investment had been capitalized at year 1, the 
composite ARL at year 2 would be 2.18 years as 
shown in figure 1. This assumes that both items have 
the same life expectancy and dispersion. 

In the case of mass-integrated properties, 
however, an additional $6 capital expenditure at year 
1 means that the ARL as measured from year 2 
remains unchanged at 1.8 years because the average 
year of final retirement must remain at 3.5 years. To 
depreciate the second addition requires a survivor 
curve with an average senrice life of 2.5 years and a 
wider dispersion as shown in figure 2. This represent 
the demise phase of a product life cycle as commonly 
characterized by the Fisher-Pry model. 

In essence, the fundamental difference between 
the two methods is the transitory nature of the survivor 
curve. For mass properties, it tends to move with the 
addition of plant whereas for mass-integrated 
properties, the survivor curve remains stationery. 
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BENCHMARKING - A CASE STUDY 
Donald S. Roff 

Deloitte & Touche LLP 

The purpose of this article is to illustrate both the 
potential advantages and the possible pitfalls of 
comparisons among companies, and stems from 
concerns by a depreciation client regarding 
differences in depreciation rates for several 
neighboring utilities. An understanding of the causal 
factors, accounting policies and practices, geographic 
differences and related influences are necessary for 
appropriate interpretation of results. Previous articles 
in this publication have dealt with this subject in 
generic terms and this discussion will quantify specific 
comparisons. 

The concept of best practices and the use of 
comparative statistics is a useful endeavor for 
management and strategists alike. Knowing where a 
company stands relative to its neighbors, its 
competitors or the industry as a whole is oilen 
revealing and points to areas for improvement, as well 
as emphasizing business segments which are 
performing well. The difficulty lies in determining 
which comparisons are meaningful, and more 
importantly, why the results are what they are. 

The concept of benchmarking deals with 
quantitative comparisons, and the subsequent use of 
these comparisons to drive change in underlying 
processes. Such comparisons can be made at very 
global levels or at discrete functions within 
organizations. The critical issue is to use the results 
of the comparisons to produce improvement. While 
the goal of emulating "best practices" often results in 
change and improvement, the perception of what are 
the "best practices" is sometimes clouded. 

Measuring utility performance and developing 
subsequent comparisons among companies, at 
whatever level, requires consistent financial 
information, physical statistics and an understanding 
of the reporting practices which produce these 
numbers. In simple terms, benchmarking refers to the 
use of financial and statistical information to develop 
common indicators for comparison. 

Recent practice has been to attempt to compare 
individual utility statistics with other companies to 
identify where change could be developed. A host of 
statistical comparisons can be made by taking the 

balance sheet, the income statement and physical 
quantities to compute various ratios. Other sources 
include regulatory commission reporls and financial 
accounting documents. 

In an effort to explain the differences in 
depreciation rates, the author collected cost 
information and physical statistics from a selectgmup 
of electric ufiliies from published sources. These data 
are presented in Table 1 and specific utility names 
have been omitted. The data were selected in an 
effort to understand significant differences in 
depreciation rates within the Distribution Plant function 
between neighboring utilities. 

The issue recently arose for a client as to why its 
depreciation rates were so much different from 
adjacent companies. Without a lengthy dissertation 
regarding the components of depreciation rates and 
factors which influence these parameters, suffice it to 
say that these rates are often controlled by specific 
fixed asset accounting practices. (Reference is made 
to Journal of the Society of Depreciation 
Professionals, Volume 3, Number 1, 1991, and the 
article on "The Use and Misuse of Depredation 
Statistics''). Moreover, those costs which are not 
capitalized for recovery are most oilen charged to 
operations currently. Thus the comparisons presented 
in Table 2 were prepared. 

Table 2 presents a series of "metrics", some of 
which may not be standard, but are calculated to 
illustrate a point and to understand how the 
differences in depreciation rates may have occurred. 
Also shown are the composite, which is an aggregate 
of all the companies; the mean, or simple unweighted 
average; and the standard deviation, a measure of 
how dispersed the individual metrics are, relative to 
the average. Those statistics outlined in clear boxes 
are individual companiesthat exceed the average plus 
one standard deviation. The shaded boxes are those 
which are less than the average minus one standard 
deviation. The dilemma is twofold: which metrics to 
compare? and what do the comparisons mean? 

It was presumed that there was a correlafon 
between low depreciation rates and high Operations 
and Maintenance (0 B M) expense, driven by 
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capitalization policy differences. Specifically, large 
rebementunits would yield long lives, but greater 0 B 
M expense. What was found was not the case. There 
was merely a modest correlation between depreciation 
rate and 0 B M expense, suggesting other factors 
were driving the results. One source that would be 
difficult to isolate was the impact of accounting for 
salvage and cost of removal, and ik effect on 
depreciation rates. In addition, there are two primary 
depreciation rate procedures (Average Life Group 
(ALG) and Equal Life Group (ELG)) and two primary 
depreciation rate techniques (Whole Life and 
Remaining Life), each of which impacts the magnitude 
of depreciation rates. 

Carrying this research one step further, 
depreciation expense and 0 B M expense were 
combined and related to the number of customers. 
This comparison isshown on Table 2, Column 13, and 
no correlation to depreciation rate was revealed. It is 
interesting to note the range of values shown for this 
"metric", as the highest figure is more than 43% 
greater than the lowest figure. The truth is that 
isolation of individual causal relationships was not 
possible. 

Significant other comparisons were explored, 
which demonstrate the underlying premise of this 
article. Certain mettics are more common than others 
due to the relative availability of such data. Column 10 
shows the number of customers per employee. This 
is a common metric and yet reveals a relatively wide 
range of numbers for this sample (87 - 258). 
Interpretation becomes difficult without an 
understanding of the facts and circumstances which 
drive the result. For example, does Company L have 
too many employees because a low metric is derived; 
or could it be that it is a very efficient utility with a very 
concentrated sewice territory? By the same token, is 
Company D understaffed, or just well managed? 

Column 6 shows the relative Distribution Plant 
investment per customer. This metric has a similar 
wide variation ($1,066 - $2,419). The implication is 
that the fixed asset cost to serve a customer from 
Company L is more than twice that of Company C. 
Yet viewed a differentway, Column 11 reveals that the 
relative cost per line mile for these two Companies is 
approximately equal. Which statistic is more 
meaningful? And perhaps more important, which 
comparison is more meaningful? 

What about those metrics which can be 
developed, yet which likely have little basis for 
comparison. One such metric, in the author's opinion 
is that shown in Column 5, revenue per sales. 
Revenue is a function of sales and is driven by 

individual company cost structures and regulatory 
approvals. Sales are driven by weather, customer 
affluence, location, as well as price. The wide range 
of indications provided by this calculation ($41 - 103) 
suggests the interaction of all of these forces cannot 
be easily explained. Thus this metric, while simply 
developed, produces little useful information. 

Let us take this one step further. Table 3 is an 
arbitrary ranking of the twelve utilities within each 
mettic. The last Column shows the combined ranking 
using the unweighted average of the individual metric 
rankings. To the uninitiated, it would appear that 
Company E is the "best", yet for at least three 
individual metrics, it finished no higher than ninth. On 
the other hand, Company G appears to bethe worst, 
yet ranked fourth on two metrics. Caution in these 
types of general comparisons is urged. 

As mentioned earlier, the depreciation rate 
calculation procedure and technique influence the 
magnitude of the resulting depreciation rate. Whole 
life depreciation rates allocate total investment over 
useful life. Remaining life depreciation rates allocate 
net investment over future useful life. The ALG 
procedure allocates investment over average life, and 
the ELG procedure allocates investment over actual 
life. Given these differences, it is not surprising that 
depreciation rates vary for individual asset categories. 

The focus should be on the significance of 
individual metrics and the causal factors which drive 
these results. Any number of specific metrics can be 
computed and compared. In the case of the 
depreciation analysis which produced this article, the 
interpretation of results led to more detailed 
investigation. The goal of benchmarking should be to 
identify which metrics have the most significance so 
that improvement can be made to the underlying 
processes. In so doing, a better understanding of the 
internal cost structure will result, which will lead to 
better decision making. or perhaps a shifting in the 
utilization of resources. In any event, knowledge will 
have been gained. 

Thus, it is clear that it is nearly impossible to 
compare individual depreciation rates, when 
consideration is given to the number of variables 
driving the result. Comparisons of the underlying 
variables can be equally problematic given the array 
of policies and practices encountered. The examples 
shown here demonstrate the need for sufficient - 
comprehension ofthese policies and practices to form 
valid judgments. 
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RELATIONSHIP BETWEEN THE FISHER-PRY AND NX 
DISTRIBUTIONS 

Ronald J. Willis 
Willis Manufacturing Ltd. 

ABSTRACT 
The Fisher-Pry analysis effectively predicts 

the onset of new technology. However, in order to 
calculate the depreciation expense, a measure of the 
dispersion of retirements is required. An analysis is 
presented that shows the relationship between the 
Fisher-Pry parameter, a; the normal distribution 
parameter, sigma; and the NX distribution parameter, 
V. The NX distribution is a combination of normal and 
exponential distributions, and was developed by R. 
Bjerke of EdTel for accounts having both mass and 
integrated life characteristics. 

INTRODUCTlON 
The development of fibre optics and the 

increased bandwidth demands of EdTel's customers 
means that a great deal of the existing copper plant-in- 
service will be retired due to obsolescence rather than 
wear and tear. This is of major concern to telco's 
across North America because copper plant is one of 
their three major accounts that together represent 50- 
60 percent of a telco's asset base.' u h e  other two are 
digital switching and transmission equipment.) 

EdTel's copper and fibre plant-in-service are 
shown in Figure 1. A key observation is that the 
copper plant-inservice is still growing, despite an 
acknowledgement that copper is becoming obsolete. 
This factor makes it very difficultto apply the traditional 
methods of depreciation analysis because the survival 
curve for copper plant-in-service remains near unity. 
We may also observe, however, that the fibre plant-in- 
service is increasing, as is the fraction of fibre relative 
to total plant-in-service (copper + fibre). The well 
known Fisher-Pry method exploits this fraction of new 
versus total technology to predict an average 
retirement year for the old (copper) acco~nt .~ The 
results ofthe Fisher-Pry analysis are shown in Figure 

ANALYSIS 
The Fisher-Pry analysis predicts the onset of 

new technology, and gives the depreciation engineer 
a means of estimating the remaining life of existing 
plant-in-service. However, the calculation of 
depreciation expense requires knowledge of the 
dispersion ofthe distribution. This analysis outlines the 
development of a relationship between the Fisher-Pry 

parameter, a; the normal dittibubbn parameter, a; and 
the NX distribution parameter, V. 

The NX distribution is a combination of normal 
and exponential distributions, and was developed by 
R. Bjerke of EdTel.J,4 The distribution is given by? 

where the life, L = p; unitized standard deviation 
(coefficient of variation), D = a/ L; constant K = 2 -V, 
where V is the unitized variance (Da); and x is time. 
The parameter "a" is a scaling factor; it is equal to 1 
when V = 0 and (2 n)Ye when V = 0. This distribution 
is especially useful for calculating depreciation 
expense in accounts having life characteristics that 
simultaneously have the dispersion character of a 
mass properly, and the fixed retirement date character 
of an integrated account. The dispersion and life for 
each vintage is easily derived from a single stationary 
survival curve at the longest life. 

The Fisher-Pry cumulative distribution function 
(CDF) is: 

where a is one-halfthe initial annual exponential take- 
over rate, t, is the time where F,, = 0.5, and x is time. 
The probability distribution function (PDF) is found by 
taking the derivative of the CDF, and for the Fisher-Pry 
model, this is given by: 

1 
f,- -a sech ' [ a  (x-tJ] 

2 
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The distribution is symmetrical about the mean, hence 
it is logical to first make a comparison to the normal 
distribution. The normal distribution's PDF is given by: 

Using Mathematica', the CDF for the normal 
distribution is given by:= 

The two distributions can be compared via the 
standard distribution for both functions. At x = fa, 

The next step is to find values of x for the Fisher-Pry 
distribution where F,= 0.1587 and F2= 0.8413. The 
difference, x2 - x i  = 20. 

An alternate ex~ression for the Fisher-Pry 
distribution (2) is given'by: 

Rearranging this expression (7) gives: 

Hence, we can now write: 

36 

After recognizing that F, = 1-F, and F, = I-F2, and 
rearranging, 

After substituting Fi= 0.1587 and F2= 0.8413, the 
following simple expression results: 

The two distributions are symmetrical, so we can also 
write: 

We can now relate these ~arameters to the Bjerke NX 
distribution, and write: 

L=to 

and 

where L, D, and Vare the Bjerke NX distribution's life, 
unitized standard deviation, and unitized variance. 

In the EdTel data presented previously, th 
Fisher-Pry parameters were t, = 28.7 years and 
0.073. Hence, the corresponding normal distr 
parameters are p = 28.7 and a =  11.45, and the 
NX parameters are L = 28.7 and V = 0.15 
effectiveness ofthe fits can be gauged by obse~ati  
of Figure 3 which shows the CDF for the Fisher-P 



normal, and NX distributions. Knowledge of the Bjerke 
NX parameters, L and V, can now be applied to the 
calculation of retirement dispersion and depreclatlon 
expense." 

Conclusions 
The foregoing analysis outlined the development 

of a relationship between the Fisher-Pry parameter, a; 
the normal distribution parameter, a; and the NX 
distribution parameter, V. This gives the depreclauon 
engineer information about the dispersion of an 
account, needed to calculate depreciation expense. 
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Figure 1 Copper and Fibre Plant in Service (Sheath km) 
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Copper Sheath vs. Fibre Cable 

Figure 2 Fisher-Pry Analysis: EdTel's Copper and Fibre Accounts 
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