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Performance Measurement and the Introduction of Inflation Accounting in
the Nationalised Industries, with Particular Reference to the Gas Industry.

ABSTRACT

This thesis presents a real rate of return on capital which it is
believed provides a better indicator of performance in the nationalised
industries than methods used hitherto. British Gas is used as an example
of how this indicator may be used in practice.

In part one, alternative performance measures are discussed. The
conclusion reached is that a real rate of return on capital provides the
most suitable measure.

Income is defined as gains arising during the year which may be
distributed whilst maintaining the purchasing power of balance sheet
assets. Capital is regarded as the equivalent in terms of purchasing
power at the end of the year of the balance sheet assets at the beginning.

The question of accounting for inflation and how this affects
performance yardsticks is also considered.

In part two, inflation accounfing in the nationalised industries
and certain private industries is surveyed and appraised.

Part three presents estimates of the real rates of return on capital
obtained by British Gas for the period 1960/61 to 1977/78, using the definition
developed in part one.
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"bEquRMAN¢E’MEASUREMENT-AND'IMFLATIQN'ACCOUNTING.

1N THE NATIONALTSED INDUSTRIES: WITH PARTLCOLAR REFERENCE 70

" *THE ' GAS "INDUSTRY

- INTRODUCTION

This thesis begins from a basic conern that the performance of the
nationalised industries should be measured in the optimum way. If not,
_ the;wrong conclusions may be drawn by commentators and policy makers, and
the resulting decisions may also be wrong; Thus, our concern is that the
nationalised industries should provide decision makers with the correct
information on which to make their decisions. Similarly, decision makers
should understand what are the correct yardsticks by which they should
measure nationalised industry performance.

The first step in determining the correct yardstick is to consider
the guidelines made by the government for measuring. nationalised 1industry
performance. These criteria, which increasingly have stressed that the
nationalised industries should be run on commercial lines are outlined in
part 1 appendix 1. Two of these criteria are marginal cost pricing and
investment appraisal techniques. A detailed examination of these ex ante
criteria is outside the scope of this thesis. However, the main problems
concerning their use are presented in part 1 appendix II in the form of an
annptated bibliography. These criteria are rejected because of their
basic inapplicability, in general, to the problems of the real world - even;s
often turn out differently than expected. The question then remaining to
be answered is whether or not the government's ex post financial guidelines
are the correct ones.

Accofding]y, the possib1e‘é§;£§é§ criteria are surveyed and appraised

in part 1 chapter 1. From this it is possible to determine which method
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is the most suitable for our purposes. Basica11y, a rate of return on capital
employed is used: HoﬁeVer; minor adjustménts aré made to tﬁe definitions

used in tﬁe governmental White Papers on the Nationalised Industries (G2,

63; and G7): For example bank overdrafts are added back to the assets base.
We also take an entity view of the firm; and the view that income should

be defined as the gains which may be distributed whilst maintaining the
"purchasing power" of the entity's assets. Capital is defined as the equivalent
in terms of the purchasing power at the end of the year of balance sheet
assets ay the beginning. Thus concern is with maintaining the firm as a
productive entity in terms of maintaining the real value of the income

streams from the capital of the firm, ratﬁer than the physical assets of

the firm.

This gives us the basic yardstick for measuring performance. However,
it has been recognised for many years (see for example G2,p.5, para.8)
that the existence of general inflation means that if the firm accepts the
concepts of income and capital used here, account must be taken of the
effects of the increased costs of replacing the physical assets and stocks
of the firm. Similarly, inflation will affect the real value of the monetary
assets or Tiabilities of the business. Any adjustments made for inflation
will affect the component barts of our performance yardstick and the inter-
pretation that we place on its results.

So, in part 1, chapter 2 the inflation accounting debate is surveyed
~and appraised. From this it is possible to develop the adjustments necessary
to the basic rate of return criteria outlined above. This provides us with
a model that can be used to measure performance in a meaningful way.

Before it is possible to use this model it is necessary to analyse the
methods of inflation accounting which have been implemented in the accounts

of the nationalised industries; since we wish to know what efforts have been
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made already to provide more meaningful data for performance measurement.
The results of this survey are preseﬁted'in pért 2 ; chapter 1 . The
second chapter'in part 2 presents a survey of inflation accounting in
selected comparable private firms and industries; This s necessary since
if significant differences are observed in the methods of inflation accounting
eémployed by the public énd private industries,comparisons of performance
will be distorted. It is seen from part 2 that a great diversity of méthods
of accounting for inflation have been introduced in both sectors. But, most
importantly, the methods employed have often been half-hearted, piecemeal,
confusing, and, it could be argued with some justification, designed for
other purposes than assisting the measurement of performance. The evidence
in part 2 strongly reinforces the argument that the correct information is
not being provided to decision makers.

Given the above, the ground is now clear to use the model developed
in part 1. Owing to the constraint of time and space it was decided that
one nationalised industry should be used as a case study. The gas industry
was chosen for three main reasons: \
(1) It is an industry which has undergone a vast transformation over the
last twenty years with the advent, initia11y; of new gasification processes
(see for example 149 Ch.3 for a description), and, latterly, North Sea gas.
Hence the effects of these changés on performance are of great interest.
(ii) As the evidence in part 2 demonstrates, it is the industry which
has progressed the farthest in implementing inflation accounting.
(ii1) In implementing inflation accounting it has encountered much criticism,
especially with respect to its motives. Questions have also been raised
concerning the revalued asset base on which supplementary depreciation has

been ca]cu]ated; and the extent to which the corporation has distorted comparison:
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with its own past and with other industries.

Hence the task in part 3 was to produce comparable series of historic
cost and replacement cost rates of return for the gas industry;

In order that the rates could be compared in any meaningful way it was
necessary to choose a period of more than one year. In the event it was

decided to choose the period 1960/61 to 1977/78. This provides a sufficiently

long period of time to show the effects of various institutional changes

on BGC. One of these changes has already been mentioned - the change to
different sources of gas. But other factors must be recognised, for
example: (i) the 1965 Gas Act which instigated the move to ¢entralisation

of control, which was formalised in 1973 with the formation of the ﬁritish
Gas Corporation. (ii) The effects of Government anti-inflation legislation
in 1973/74 and 1974/75 which led to severe restrictions on pricing.

The calculation of a replacement cost rate of return also provides an
independent check on the method used by B.G.C. Moreover, the data presented
here provided information where none is available from BGC themselves, in
particular replacement cost asset values and cost of sales adjustments.

Initially it was hoped that access could be gained to unpublished
raw data on the numbers of and costsfalues of land and buildings, cars, etc.
so that the most accurate estimate of the replacement cost of assets, and
hence replacement cost depreciation could be obtained. Whilst BGC were very ‘
he]pfu1-in explaining fheir methodology they declined to provide any unpublished
material. So recourse was made to data published in the accounts of BGC
and, prior to 1972/73, the Gas Council. Apart from the usual problems with
accounting data, (see partl, chapter 1 for a discussion of these problems),
we were faced with the task of estimating age profiles from the published

annual investment data. There were certain problems here since for assets

with long age profiles (e.g. mains, services) data on annual investments
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had to be estimated prior to 1949/50 since no data are available pre-
vesting day; A second problem was that because of:the reorganisation
consequent upon the introduction of natupval gas, many asset lives fluctuated
over the period under study, since older plant was being made obsolete before
its estimated depreciafion 1ife had expired; Hence published data on the
estimated average 1ength of depreciation 1ives could not be used.
Notwitﬁstanding these problems it was possible to make estimates of
the replacement cost rate of return for the period under study. But.it
is well to bear these problems in mind when analysing the results presented
in part 3 chapter 2 that the estimates produced here prove to be reasonably
close to the estimates made by BGC. Comparison of the replacement cost and

historic cost series using our model are presented in part 3 chapter

2.

It is also appropriate to compare the replacement cost series for BGC obtaing

obtained by our method with replacement cost series for industry in general,
since it is important to know the position of BGC relative to industry in
general, on the grounds that if resources in the public sector do not earn
a comparable rate of return to that earned by resources employed in the
private sector this may be indicative of a misallocation of resources. As
the rep1aéement cost data for industry in general is not calculated on the
same basis as the model used here it was necessary to produce a further
replacement cost series for BGC on a basis comparable to that for general
industry. Adjustments could not be made to the general industry series as
the raw data could not be obtained. The adjusted BGC and general industry
series are presented in part 3, chapter 2. These serieg show the relative

performances of BGC and industry in general, in real terms. The Timitations

of adjustments for inflation based solely on depreciation and stock appreciation

shoild be borne in mind when studying these series.

Finally, the conclusions of the study are presented in part 4.




PART 1 : THEORY
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“"Part 1.° Ch.1: "A Review df Measdre§ of'ﬁér%ormance and Efffcféncy

with Particular Referénce to the Nationalised Industries.

“"Introduction

The choice of the best measure of performance is not easy. To a

~great extent the choice will depend on the purpose at hand. Furthemore,

it is unlikely that one measure alone will tell us all we need to know
about a firm's performance. This chapter reviews the varipus measures
available and attempts to suggest which one might be most useful for the
measurement of performance in the nationalised industries.

That discussion is necessary of the kind presented here is evidenced
by the difficulties encountered by the government in achieving a consensus
of opinion on the best measure of performance and efficiency criteria for
the nationalised industries. As Appendix I to this chapter makes clear it
has taken almost thirty years to develop comprehensive, useable and relevant
guidelines. It is against this background that the following discussion
should be seen.

To discuss in detail the arguments of whether or not the nationalised
industries should be run according to criteria of commércial efficiency
would be outside the central theme of this thesis. It is evident from
Appendix I that governmental guidelines have increasingly been moving towards
a recognition that the nationalised industries should indeed be bound by

criteria of commercial efficiency. Further,as Papps (130) among others,

has argued, if the nationalised industries are to undertake "socially desirable

activities they should receive direct grants from the government and be
left free to run themselves as efficiently as possible. Thus we take as
our starting point the assumption that the nationalised industries

should strive to achieve maximum efficiency. The subject of this chapter is,
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then, to investigate which measure or measures are most suitable for
measuring this. '

Whi]st pricing and investment tecﬁniques are not central to a
discussion of performance measurement and efficiency criteria they are
discussed here (Appendix II) because the government Whi te Papers have laid
great emphasis on'gﬁ;gﬂ}é criteria. The main argument in this area is that
if pricing and investment policies are correct then the finanfia1 objectives
will be satisfied.. But, as the discussion in Appendix II makes clear,
although these methods have been developed to a High degree of sophistication,
in an imperfect world with uncertainty, their use must be limited. Under
such conditions it may be impossible to get pricing and investment correct.

Accordingly ex post criteria need to be considered in preference to ex ante.

Ratio Analyses as Measures of Performance and Efficiency Criteria

The use of ratios to asses performance relies almost entirely on
published balance sheet and profi; and Toss acount data. Before proceeding
t6 discuss the various measures that may be used it is necessary to consider
some of the problems associated with accounting data, which must qualify
the use of accounting ratios in assessing performance. Morgenstern (112,
Ch.4), for example, provides a good discussion of the problems. In particular
are the following points:

- (i) the problem of measuring capital and profit which depends on the
theories, opinions, conventions and traditions adopted by the particular
firm in question.

(i) the completeness of measurement in the balance sheet and profit
and loss account. E.q. the firm may not possess a complete asset register
thus assets and depreciation will contain a measure of estimation.

(i1i) accounts contain information relating to different time periods

and different money values and so non-comparabilities arise. In this context
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a firm with a newer asset structure than another firm in the same industry
may, even {f the same profits are being earned, abpear less efficient using
rate of return criteria. Different revaluation conventions between sectors
will also introduce elements of non-comparability.

(iv) similar firms may contain differing amounts of goodwill in their
balance sheets. This makes comparisons difficu]t: Goodwill itself may
introduce inaccuracies as it is 1ikely to be a pure estimate of the excess
of value of the assets of the firm over that shown in the accounts.

(v) the stated value of an asset in a balance sheet, if based on market
price, depends on the non-disturbance of the market by the sale of that
ésset. Hence industry aégregates will be unreliable.

(vi) the writing-off of long-term expenditure, e.g. BGC's writing-off
of North Sea debts and early scrapping of gas holders, may be achieved by
creating temporary assets, to which book values of displaced plant are transferred
then charged against revenue. It may also lead to excessive depreciation
provisions for a number of years. Hence care is needed in interpretation
of performance over time.

(vii) the revaluation of the assets of one firm in an industry, but not
of another, will réduce the rate of return on capital and increase asset
growth rates in the former. This may be overcome by a phased introduction
of asset revaluation.

In addition to the accounting problems the interpretstion of ratios is
not without difficulties. Howe (62) has pointed to a number of difficulties.
An excessive rate of return may be due to short run demand factors rather
than to long run conditions of market power. Or it may arise through
allowance made for risk, or because of supernormal efficiency. The possible
existence of X-inefficiency in monopolistic conditions may mean that the rate

_ fobe o _ .
of returnofiess wifexcessive. Care must also be taken in using accounting data
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to test economic.theories of resource’a]]ocation; because, as Stigler (173,
pp.58-61) has noted; in the case of corporate income tax a different concept
of income is being used; Distinction must also be made between what is
salary and what is return on capital to owners of small firms.

A problem with ratios that is often ignored is pointed out by Whittington
(201). This is that ratio analysis assumes the existence of a proportionate
relationship between the two variables whose ratio is calculated. This
assumption is invalid (i) if, say; a portion of a firm's profit is unrelated
to the sales element or (ii) if the firm experiences decreasing returns or
faces a saturated market, 1in which case the relationship is non-linear.

These caveats apply more in the case of establishing a relationship
for the purposes of prediction. But they may qlso apply in the case of
performance assessment against a standard. If, say, in the case of the
return on sales ratio higher sales can be obtained only by a lower profit
margin a non-linear re1ationship exists. In view of these caveats Whittington
(op.cit) argues for the use of regression analysis. ‘However, it can be argued
that it matters little for measurement against a standard if a no&¥?£1ationship
exists - as one is comparing one ratio with another. Secondly, linear
bivariate regression will not overcome the problem of linearity in ratios.

It means simply an increase in the error term in the equation to be estimated,
which provides evidence of non-linearity but not a means of solving it.

There are other criticisms of regression techniques. Just as movements
in ratios over time may be affected by variables-other than those included
in the ratio, regression analysis may be affected by serial correlation in
the error term. Regression analysis may also require the use of ratios as
a deflator of the effects of size variations to overcome the problem of
heteroscedasticity in cross-section regression analysis which produces

unbiased but inefficient estimatorsz. Bias may be introduced in the use of
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ratios if a spurious relation exists between ratios (Whittington'égggig p.11).
This may-arisé if two uncorrelated variables are divided by a common denominator.
Whilst the solution is to ensure that the time re1ationship is in ratio form
it mist also be borne in mind that spurious correlations can affect regression
analyses.

Despite these fairly severe general criticisms of ratios (more specific
points will be discussed subsequently) ratio analysis is to be preferred.
As Whittington_ (op.cit pp.12-13) makes c1ear; the empirical justifications
of this argument are still fairly tentative and whilst conceptually regression
analysis may be better for prediction, for performance measurement, the
argumenf is less strong. Moreover, whilst we have seen the deficiencies
of ex post accounting it may be best to use them because the conceptual problems
of using discounted future income streams may be insuperable. Morgenstern
(op.cit p.76) has suggested the use of probabilities of realisation as a
way of correcting errors in asset valuation. But the difficulties of
calculating such probabilities, since data is not available, would cast doubt
on the usefulness of this. However, as one recent fairly rigorous study,
using Australian data, has shown (14) there is some evidence that financial
ratios have some value in the industry context. Although, the authors
express reservations regarding the 1ink between ratios and policies, they
do point to the extremely important problem that policy makers or leading
institutions may place too much emphasis on strict adherence to performance
-standards when data deficiencies would suggest that the standards should be
seen only as providing a guidepost.

Before turning to consider individual ratio measures of performance it
is worth reiterating that whilst it may be considered that one ratio in
particular gives the best overall view of performance for specific decisions
other ratios may be useful. In other words reference may need to be made

to what is called the "pyramid of ratios”.
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The following sections will consider measures of performance under
the following headings:
(1) Productivity. measures
(ii) Value added measures.
(1ii) Profitability measures.
(iv) Other - including internal financing, stock-market indicators and

efficiency in the production function.

Productivity Measures

Probably the most well known use of labour productivity as a measure
of performance in the nationalised industries is in the work of Pryke
(142, 143). 1In justifying his use of output per man hour3 Pryke claims
that profit figures disguise the use of inefficient technology, which he
defines as technology which results in lower productivity than is possible.
But the Polanyi's (139, p.28),in criticising Pryke's claim that the nationalised
industries were becoming more efficient, argue that changes in productivity
are imperfect as indicators of efficiency. Labour productivity ignores
technical efficiency in plant operation, in distribution of the firm's
product and it ignores levels of costs. It must also be pointed out that
rates of growth of productivity which Pryke was comparing, say nothing
about the relative degrees of efficiency existing. If nationalised industries
were very inefficient prior tb nationalisation, then rapid increase in prod-
uctivity may be merely a "catching-up" effect.

It has also been argued (Papps, 130) that Pryke's measurement ignores
relative scarcities and thus relative prices. If capital is relatively
scarce and expensive surely it is a more efficient use of resources to

use labour. Pryke (142,p.67) has recognised that labour productivity,
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by itself, is not a good indicator because there is no mention of what
input of capital is combined with the input of labour to achieve a
particular output per man hour figure. Pryke has attempted to combine
inputs of capital and labour. By dividing the increase in output by the
increase in combined input of capital and labour he attempts to arrive
at a more meaningful measure of productivify. But this refinement still
doeé not attempt to solve the capital measurement problem; the figures
for capital in the accounts are taken as given, which simply entails
accepting an accounting (historic cost) basis for capital valuation. In
addition there are theoretical doubts about the validity of any method used
for the apportionment of Tabour and capital inputs. For exaﬁp1e,
i) the use of earnings of labour as the proportionate weight for the labour
input relies on the doubtful assertion that people in each industry are
paid according to the value of their output contribution; (ii) there are
practical difficulties in distinguishing the changes in factor inputs, which
may be due to substitutions because of factor price changes or because of shifts
in the production function; (iii) changes in factor prices e.g. higher wages
may not be due to changes in quality. Further, as the Polanyis observe
(op.cit. p.37) even if the above caveats are ignored, the meaning of any
changes observed is unclear. An increase in output per unit of labour and
capital input may reflect the realisation of inherent economies of scale with
growth of output. Moreover it could be argued that there are more than two
factors of production, so that a measure using only two factors ignores important
components affecting performance of the firm.

The Polanyis carry out the same analysis of nationalised industry
performance by using the measure of output increase achieved per unit of extra
capital invested (op.cit p.40). This avoids the problem of assessing the

value of the capital stock and changes in the value and in the capital stock.
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But, again, like Pryke they accept the accountancy valuation of changes in
it.

The Polanyis made allowance for changes in the labour force during the
period under study, thus separating out the part of extra output that is
associated with the capital input alone. The problem with this measure is
that it tends to depress the apparent labour productivity growth in capital
intensive industries because it relates extra output directly to the extra
capital used. Hence the natfona1ised industries would be at a disadvantage
vis-a-vis manufacturing. But this in itself is interesting from a resource
allocation point of view. However, the use of this incremental capital output
ratio may be no better than other productivity measures. Denisbn (33,pp.121
-122) alludes to some of the problems with this measure. Firstly an increase
in physical capital is only one of many sources of growth so that its effects
could be either increased or reduced by positive or negative correlation
between it and other growth sources. Secondly, the direction of causality
between investment and growth is ?y no means clear.

Later research by Pryke (145) has attempted to improve the use of the
measure of combined labour and capital productivity, instead of using actual
profits earned by the nationalised industries, which tend to be low, as a
weight for capital.an opportunity cost approach was used. Pryke's method was
to estimate the profits that would have had to have been earned to have
provided for replacement cost depreciation and to have earned a ten per cent
return on net assets at replacement cost. The wage salary bill was used as
the labour weight. Comparisons of total factorproductivity are then made
for the nationalised industries and manufacturing for the two periods
1963-1968 and 1968-1973.

This approach appears still to fail to overcome the problems discussed

above. The use of a ten per cent return on net assets at replacement cost
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seems reasonable if the effects of stock appreciation are ignored.

However, if stock appreciation is deducted in assessing replacement cost
rate of return, the evidence (41, p.37 Table A) suggesis that the real rates
of return range from ten per cent in 1968 to about six and a half per cent
in 1973.

From an empirical viewpoint evidence for the unreliability of
productivity measures is provided by Harlow .{57) and Lorenz (99,100).
Investigating changes in productivity under nationalisation, Harlow found that
there were no grounds for the belief that increasing capital inputs relative
to labour inputs is the optimum way to improve performance. Nor does factor
substitutioﬁ in general cause productivity gains. The most important factors
influencing productivity changes were found to be scale increases and
technical progress. In the case of the gas industry, for example, fuel
productivity increases resulting from technical change and the existence of
capital expenditure constraints may be most important (57,p.236). Also there
may be no consistent relationship between capital and labour productivity.

For instance it was found in the air transport industry that labour productivity
increased rapidly but capital costs hardly changed.

Lorenz has pointed to the difficulties in using productivity measures in
the context of international comparisons of performance of post offices.
Comparisons are distorted by different initial levels of efficiency, differing
times at which labour saving techniques were implemented (i.e. different
plant mix), initial levels of automation of telecommunications equipment,
penetration levels of telephone usage, changes in the length of the working
week in one country but not another, and installing new technology ahead of
demand in one country but not another will depress labour productivity in
the installing country. Total productivity comparisons will be distorted by

conflicting financing and accounting practices. There is also the fundamental
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problem of what is "output" in the labour productivity ratio. Differing
results are produced depending on whether te1ephones per employee, calls
per employee or connections per employee are used. The evidence, says
Lorenz, (99) suggests that the latter provides a more reliable comparison.
The conclusions to be drawn from the above discussion of productivity
measures appear to be firstly, that they are unreliable and secondly, and
most important,-that, on their ownthey do not impart sufficient information
about efficiency. Productivity measures may be so misleading, as Farrell
(38,p.263) observes, as to-indicate high performance because of increased
productivity in every industry and vet result in a lower standard of living

in the country.

Added Value Ratios

Added Value is the difference between the value of goods produced and
the cost of materials consumed in manufacturing these goods. It thus
discounts the effect of variations in material costs and represents the sum
available to cover all wages, salaries, expenses and profit. Protagonists
of the added value concept, such as Wood (e.g. 213) and Gilchrist (e.g. 45)
have pointed out that unlike profit added value is not affected by depreciation
policy, interest charges, development costs, wages etc. because all along
with profit are contained within the added value.

" It is also argued that added value can provide a better measure of
productivity because it is a better measure of output than sales turnover
(e.g. Gilchrist op.cit, p.44). This is because sales turnover provides no
information about the amount of labour input necessary to achieve it, and
because it contains the value of items bought from outside. But by definition
it appears that added value do€s not provide this information either. It is
contained within the added value figure but must.-be ‘separated-out to be:
meaningful. The same applies to sales turnover ‘where ‘the' ¢ost -of the-Tabour

input is one of the costsdedicted to arrive at profit. Gilchrist -also argues
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that sales may represent more or Tess than the value of goods produced

in the period. The use of adjustments for chaﬁges in the stock levels

of finished goods is only useful if the stock changes were planned.

Otherwise, as Wood (213) has pointed out, stock changes result from
mistakendecisions i.e. the firm has been broducing inefficiently. Whilst this
is conceded it must be true that to measure performance effectively it is
relevant to know what materials the firm has purchased from outside because

it is necessary to consider all the resources of @he firm.

Moreover, if we are measuring productivity the denominator is the
same as in the previous section with the attendant caveats alluded to
there. Thus it seems that added value does not overcome the problem of
measuring productivity especially since it only tackles the numerator in
any productivity ratio.

Another aspect, as Beattie (13,p.26) has argued is that variations in
added value per employee may be the result of differing proportions of skilled
and unskilled workers employed in different firms. Perhaps, more usefully
the use of the ratio of value added per £1 of labour cost provides an indication
of the use made by a firm of its employees, if the firm insists on the use
of productivity measures.

Howe (62,p13) has pointed out that if the ratio of added value to sales
is obtained on a disaggregated basis, the degree of vertical integration by
market may be measured. This may be useful for analysing the degree of
concentration in an industry. In the firm context it may also be an indicator
of profitability. Gilchrist (op.cit p.48) would argue that maximising this
ratio maximises profit. However, movements in the ratio may be merely
indicative of a sales mix comprising orders of changes in skills mix rather
than being due to real changes in profitability.

Much is made of the use of added value ratios in the short-run control
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of the firm (see Gilchrist op.cit for an example) by the use of such ratios
as added value per emp]oyee; added value to sa1es; added value per £1 of capital
“and so on. But Beattie argues'(gé}gig p.25) that if we wish to analyse perform-
ance by functions or departments it is necessary to use ratios of profit to
capital and cost to sales as well as added value. This is because a firm's
value added results from the functioning of the firm as a whole. It is
impossible to show the output of the production department separately from
that of the sales department. In the example used by Gilchrist (op.cit)
where six different products are produced for separate discrete identifiable
markets it is, of course, better to use added value. But this seems to be a
special case.

By definition added value circumvents the effects of inflation. But
this may be misleading because although the amount of added va]ﬁe may not
change over time when there is inflation it may conceal the fact that wages
and overheads have increased in relation to profits. It thus seems necessary
to:ana1yse the components of it. ' If indeed it is found that wages and salaries
are high it still does not indicate where the inefficiency lies. We are
forced back to the analysis of the different functions of the firm discussed
in the previous paragraph.

It thus seems that since added value is defined to ignore materials
purchased from outside and that since it emphasises Tlabour and capital
productivity it provides only a partial analysis. If certain internal functions
are to be analysed then added value ratios may be useful, such as in the
cases outlines above. However, for overall efficiency it may be more useful
to use a pyramid-of-ratios approach with return. on capital the focal
point. As the advocates of added value are quick to point out return” on
capital ié not without its conceptual problems. These will be considered

in the next section.
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Before leaving this section it is necessary to mention two
further points. It is argued by some that the ratio of added value
to capital employed may be a better measure of performance than the
rate of return on capital employed (e.g. WOod; 210). However, it
has been argued above that added value is deficient for measuring
overall performance. It should also be obvious that to criticise
return on capital employed because of problems of valuation of capital,
and then to suggest the use of the same denominator with added value
as the numerator as a better performance measure, as Wood has done (op.cit),
is inconsistent to say the least. Hence the use of added value to
capital employed ratio daes not appear to solve the problem. Secondly,
Ball (6,p.7) and others have made the usual point that profits or high
rates of return on capital may not be indicative of efficiency of resource
use alone, because they may contain elements of monopoly. It would seem
that added value which contains profit must involve the same problem.

Therefore, the conclusions to be drawn with respect to added value
are that it has the same drawbacks with respect tb the denominator as
labour productivity and return on capital ratios; the exclusion of factors
purchased outside the firm make it useful only for internal comparisons of
particular areas of performance; and as it includes a number of interdependent
factors it is not possible to determine what is happening in the firm without
breaking this down | We are then back with the problems of defining profit.
From the foregoing it also appears that added value would be more suited
to short run comparisons of performance, such as the comparison of forecast
added value with actual, than to comparisons over time when factor proportions
are changing. Lastly, on a practical note, the use of added value is

limited because of a lack of available data.
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Rate'of'Returnfon:capiiaT-

At the outset it must be clear that the rate of return on capital
employed whilst being regarded by many as the primary ratio with respect
to measuring performance by itself cannot reveal everything about the
performance of the firm. For example an increase in the rate of return may
result from an increase in the margin between costs and prices or it may
result from using capital more efficiently relative to sales. The latter
case is one of ‘improved efficiency; the former may result from increased
market power4. To analyse these it is necessary to consider the constituent

parts of return on capital i.e.

Profit _ Profit

Assets Sales Asset

Sales

From here it is possible to calculate a number of ratios relating to
particular areas of performance. Hence a pyramid-of-ratios such as Fig.l.
may be built up. From this, for example, we may examine the ratios of
turnover to stocks. If these are low it could be an indication that the firm
is carrying more stocks than are necessary to keep at full production
without running out of raw maferia]s. If this is the case the company has
money tied up which is not earning a return when there is probably a
positive opportunity cost. Note that these are partial measures, which
on their own do not provide an overall measure of performance. However, as
a starting point for measuring overall efficiency we may take the rate of
return on capital as this provides the closest approximation to the use
made of all the resources of the firm.

Rate of Return on capital has long been used by the Monopolies
Commission as ﬁhe primary yardstick for the investigation of the effects
of monopolies on resource allocation, since it is an approximation for the

overall rate of return. That the definition of return on capital is not
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Fig:‘1: ‘An Example of the Pyramid of Ratios
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Source: L. Taylor Harrington Problems of Using Return on Capital as a
M2asure of Business Success. Manchester Statistical Society
Mar. 1961 p.27.

inimitable and unambiguous is clear from Rowley's discussion of the
"guideposts" used by the Monopolies Commission (154), and from Sutherland's
critique of Rowley (175).

Discussion of the definition of the rate of return on capital for use
in monopoly investigation was raised as long ago as 1952 by Silbertson and
Solomons (164).

These authors point to two fundamental issues at the heart of defining

rate of return on capital:
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(i1) given (i) on what bases should capital be valued and income
determined.
It is proposed to discuss each of these in turn: It should be borne
in mind that in assessing performance in the nationalised industries essentially
the same approach is being used as for the assessment of monopoly returns.
That is, interest focuses on the economic use of the resources of the firm

as an entity rather than on the proprietorship of the firm. We shall return

to this point in chapter two where more practical problems are discussed.

(i) (a) Capital

1. If comparisons are to be made of return 6n capital in an industry then

it seems reasonable to use only the capital employed in that industry. This
usually means that investments in associated companies, marketable securities
and so on are excluded. It is a moot point as to whether or not the firm

is using investments in the business. On balance it seems that investments
should be included as their existence will affect the average rate of return
earned by the firm. Moreover they may be sold to augment the liquidity of
the business. This might apply, for example, if the firm experiences seasonal
fluctuations.

2. Excess or idle assets should be included e.g. vacant land because it

is necessary to see if the firm is using all resources efficiently, and

this included the degree of utilisation. The more idle or excess assets

a firm has thenceteris paribus the lower will be the rate of return. It

could also be argued that what may appear to be an idle asset, for example
a building plot, may be being held as the firm expects to use it in future
expansion.

3. Amey  (2) argues for the exclusion of goodwill because it represents
the addition to book values necessary to align the assets of the firm with

the firm's own valuation of its efficiency. Howe(ob:c%f. p,11) agrees because
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- goodwill reflects the asset's ability to earn supernormal profits. Thus

a rate of réturn calculated with the inclusion of goodwill would reduce

the return on capital to’a "normal" 1eve1; The problem of goodwill usually
arises-after a merger, where usually the acquirer pays a premium above

the net book value of the assets of the acqﬁired. Whilst this does not
present a problem in the nationalised industries because the nationalisation
statutes forbid merger activity it is important in the private sector. As
Meeks demonstrates (106, Appendix A) to include goodwill biases the
profitability measure downwards, and may thus disguise the gains from the
merger, which may be negligible anyway (for example see Meeks op.cit and
Utton, 189). Meeks thus excluded goodwill in his studys. However, as
Aaronovitch and Sawyer (1) demonstrate, there has been a dramatic change

in the ratio of book value of the victim to price péid by the acquirer over
the last fifteen years, i.e. a dramatic increase in goodwill. Surely

this is closely related to the increase in inflation in this period? Goodwill
could thus be seen as an adjustment for the undervaluation of assets due

to inflation. But it does not constitute a coherent system of inflation
éccounting. Such an adjustment, if included, would also lead to distortions
in comparisons with other firms who had not been taken over.

On these grounds it appears logical to exclude all intangibles because
the value placed on them will be subjective and bear no relation to future
earning power. Moreover, if goodwill correctly measured, is included all firms
will earn the same, normal, rate of return.

4. The inclusion of assets at depreciated cost may be objected to on the
grounds of arbitrary accounting conventions with respect to depreciation
provisions e.g. Straight 1ine, fixed percentage etc. Hence two equal firms
may appear to have differing asset bases simply because of differing deprec-

iation policies. Moreover, the deduction of accumulated depreciation
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provisions, it is argued, prejﬁdges-the declining efficiency of fixed
assets which rate of return on capital seeks to measure. The use of
undepreciated historic cost certainly overcomes the above probiems of
arbitrary allocation, and, it could be argued, it may éompensate for the
effects of inflation. But it is unsatisfactory because it provides no
information on the decline in value to the business of the asset, nor is
it in any way a reflection of the real effects of inflation on asset values.
As will be seen in the section on valuation it seems that depreciated replacement
cost is the best measure of assets.
5. Problems in inter-firm comparisons arise when firms have different
proportions of hired assets. For the purposes of measuring

economic eff{ciency, interest focuses on all the resources used to produce
output, thus Amey - (op.cit, p.62)suggests that some imputed value of hired
assets may be used, if it is not possible to obtain the actual capital value
of hired assets. But for leasehold land and buildings it is a matter of
entering the gross value of the lease and depreciating this over time, as it
is this which produces the income stream. Thus applying the same logic it
would seem reasonable to use the gross lease value of the other hired assets.

It could be said that if the firm is effectively burdening someone else
to hold some of its resources, for example suppliers with stocks, then if
the imputed adjustments are not made, the rate of return will be higher than
it really is when all resources are counted. But, surely it is a reflection
of efficient management if it can achieve this. Thus the rate of return will
be correct. |
6. The question of investment charged to revenue may be pertinent to the
nationalised industries. An example is the charging, by British Gas, of
replacement of certain mains to revenue. The same points also apply to
R & D expenditure. That is both have effects over more than one accounting

period so that they should be included as capital, rather than as adjustments
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to revenue. The same applies to other non-recurring expenses,

7.  Given the above the question now arises wﬁetﬁer gross or net assets

should be used. In the case of British Gas the target rate of return set is
the'earning of a stated rate of return defined és net profit (pre interest

but net of depreciation) on average net assets. Net assets are defined as

fixed assets plus investments, displaced plant and deferred charges, plus current
assets minus current liabilities. Average net asseté are used to take account

of the assets used throughbut the period rather than just those in use at the
end.

Now in essence the argument centres on the purposes for which the rate
of return is being measured. As we are measuring performance then rate of
return should be measured in respect of all sources of capital. This would
imply a total asset base. On the T1iabilities side of the balance sheet this
means the inclusion of Tong term loans, equity (in the case of the private
sector), bank overdrafts, minority interests and current 1iabilities. An
explanation of each of these is in order. If loans are excluded from
1iabilities, that is in the private sector we would be interested in a
return on equity capital, then misleading information is conveyed because
if it was not for the existence of the loan the entity could not have earned
the rate of return on the rest of the assets that it did.

As Silbertson and Solomons (op.cit p.792) point out, this is especially
crucial where the pre-interest rate of return differs from the rate of
interest on loan capital and where loan capital aécounts for a significant
proportion of capital employed. Clearly, this is true in the case of the
nationalised industries.

In the private sector it could be argued that the rate of return on
equity provides the best measure of management performance. However as
Amey. (op.cit p.64) argues it is by no means obvious that differing gearing

(the ratio of loans to equity) reflects managerial efficiency or whether
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it is simply the result of markef arbitrage. Financing differences

should only affect the rate of return on assets to the extent that they affect

the'g§§gi structure, not the'f1nanc{a1 structure of the firm. Moreover,
interfirm comparisons should not be obscured by differing financial
policies. Neither should the stpck market valuation of equity be used
because there is only a'1ong run tendency for the market value of a company's
shares to correspond to the value of assets they reoresent. Thié arises
because of lags between increases in the assets earning power and increases
in stock market valuation; stock market prices relate only to transfer of
small parcels of shares i.e. they represent only incremental not total
valuations; and stock market prices may be deflated below a true reflection
of the earning power of assets because they depend on dividends which have
tended to fall in recent years. This is due, to a large extent, to the
increased cost to the firm of paying dividends arising from the tax changes
introduced in the 1965 Finance Act. However, perhaps the strongest

argument against equity is that if the stock market is operating efficiently
rates of return on equity are equalised, since the price of shares include
an element of goodwill. Thus return on equity says nothing about different
levels of efficiency.

If a net assets view is taken then usually bank overdrafts are deducted
from assets. But clearly bank overdrafts are essential to the overall
performance of the firm. The exclusion of bank overdrafts has the same
effect as excluding loans. Whilst minority interests are essentially no
different from other classes of shareholders. British Gas makes a distinction
between "Bank loans and overdrafts" and "Bank overdrafts". The former is
treated as a capital 1iability, the latter as a current liability. It is
unclear from the accounts what the precise difference is. It is assumed

that it is a matter of the length of the loan/overdraft. This being -
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so for the purposes of this thesis all are treated as capital 1iabilities.

This leaves the duestion of current 1iabilities to be resolved. These
include creditors, provisions, and temporary deposits. It has been argued
by some that the creditors element of current liabilities is in effect a
permanent'1oan which in a continuing business is never reduced to nil
(Taylor Harrington, 179). Hence, it should be included as a source of
capital. But if this is trde, then by definition the debtors of the business
must be aresoure for another firm. Therefore, it is the net position of
debtors and creditors that represents the correct position.

On the foregoing arguments we would conclude that the asset base to be
used for measuring performance should be Fixed Assets, plus investments,
displaced plant and deferred charges plus current assets minus current .
1iab111ties plus bank overdrafts. In other words we use a net asset definition
amended because of the inclusion of bank overdrafts.

(1) (b) Profit’

Profit may be defined simply as sales revenue minus costs. If we are
calculating a rate of return on capital then it seems reasonable that,for
consistency in the arithmetic,net income should derive from the same
activities in which capital is -employed. Hence it should be subject to
the same inclusions and exclusions discussed above.

Of particular interest are the cases of depreciation and interest.

It is argued here that depreciation should be charged as a cost against profit
as it represents provision for reb]acement of assets which is essential if

the entity is to satisfy the going concern assumption. Depreciation is
discussed more fully subsequent1y; In the case of interest payable to

loan capital holders it was argued above that Toan capital should be

included in fhe capital base (if the asset base is viewed from the

1iabilities side of the Balance Sheet). Interest payments must be regarded
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as payments to the suppliers of cap%ta], not a cost. This payment should
thus be seen as a distr%bution-of the surpluses earned by a bus.iness on
its operations. If we are comparing performance between two firms with
differing proportions of loan capital, then if the two earn the same
profit'pre interest, post interest the firm with a greater proportion of
équity will appear more profitable. This problem especially arises in comparisons
between the nationalised industries and private firms.

When comparisons between small private firms and public compénies are
made, it is necessary to assess the profits of small firms before the deduction
of those parts of the owner's salaries which represent entrepreneurial profit

rather than a fixed overhead. However, it may prove difficult to make the

distinction between that part which is salary and that which is profit.
The issue of taxation.is ignored here since in the period under s tudy
the tax 1iabiﬁity of BGC was zero. ' i
Notwithstanding the above, care must still be taken when making
comparisons between differences in the length of dépreciation lives of
similar assets in different firms, and differing‘stock valuation conventions
which may produce different assessments of performance between two otherwise
identical firms.
A case peculiar to the special circumstances enjoyed by British Gas, but
which is worth mentioning as an example of some of the less obvious factors
which may distort comparisons, has been alluded to by Targett (178). This
is also of crucial importance in the setting of financial targets by the
government. Targett demonstrates how, in the case of BGC, differing

“depletion policies of natural gas affect the rate of return. Higher

depletion rates produce a high rate of return, ceteris paribus because it

means capacity utilisation is increased. Differing depletion rates also
alter the éttainab]e rate of return, so that targets must be set in relation
to it.

Now we turn to a discussion of the bases for capital valuation and

income determination.



Traditioha11y capital has been valued at historic cost, ostensibly on
the grounds of objectivity. However, under conditions of rising prices
and changes in relative prices, it may result in a firm seeming Tess
profitable than another simply because it has a younger age profile of
assets. Further, whilst the gross value of the asset may be objectivé,
éubjectivity is introduced in the method of depreciation used.

There appears to be a wide consensus of_opinion that the value of
capital should be taken as the value of the asset to the business or
"deprival" value (e.g. Baxter (12), Whittington (199) and Perrin (134). If
relative prices change then historic cost is not a good proxy for deprival
value. If historic cost is rejected then the choice is between three
measures of current economic value, viz. net realisable value (NRV),
present value (PV) and replacement cost (RC). It is proposed that each
will be discussed in turn.

Net Realisable Value

The main arguments for NRV are as follows
(i) it provides proprietors with information on how much the
firm would be worth if they were to dispose of it (e.q. Gray
and Wells, 52);
(ii) it produces the minimum value of any alternative use i.e. the
best estimate of opportunity cost (e.g. Gray and we11§ op.cit)
(ii1) it is the only relevant monetary equivalent which reflects a
company's financial ability to adapt (e.g. MacDonald, 102)
Now, the three immediate points to note from this are firstly whether
it is useful to assume that the firm will be sold within the current period
and from this, secondly, should the firm be seen as a fund of purchasing

power or as a fund of productive potential? Lastly, does the alternative
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use value, or exit value, represént the best proxy for opportunity cost?

In most cases it is unlikely that the firm w111 be sold in the current
period. The view that the -firm should be considered as a fund of
purchasing power is, based on a proprietary view of the firm. It has
been argued above that for purposes of measurement of performance all
resources of the firm should be included in cap%ta1. In other words that
the correct view of the fifm for performance measurement, using an entity
view, is that it is a fund of productive potential.

Now opportunity cost is usually assumed to be equal to the value
of the highest-valued alternative use. But it only follows that this must
lie outside the business if liquidation is imminent or if the firm or industry
is declining. Except in these circumstances, argues Amey (op.cit,p.72
et.seq.) the true opportunity cost value of an asset not held for resale
is its capital value not its NRV. Further opportunity cost may only be
relevant with respect to the decision whether to acquire or retain, once
the decision is embodied in capital. Therefore, NRV as a proxy for
opportunity cost is only useful as the condition for closing down or the
lower 1Timit of the profitable retention of the asset in the business. But
the fact that the management keeps an asset is evidence, under rational
profit-maximising assumptions, that management consider it to be worth
more than NRV.

Another argument must also be considered. If the assets of the
industry are specialised, as in an entity like the gas industry. they are
likely to be, then NRV may approach zero as there is no alternative market,
except scrap. In the short run opportunity cost will be zero and any
return after full allowance for replacement will be quasi-rent. But as we
have argued above, productioﬁ'wi11 continue in the Tonger run, and, if the
firm is not declining, opportunity cost will exceed zero. In other words

as Stigler has pointed out in a critique of Jevgns (171,Ch.2)it is wrong
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to assume that capital once'tomp1e£ed is coésumed. It will remain

{;Jg;ted producing a flow of income and services until it can be depreciated
through use and salvage va1ue; and it will continue in that use regardless
of its return. If we assume; as implicitly we have, that production levels
are maintained, then in the long run opportunity cost is not zero. Fixed
costs must then be covered or capital will leave the industry.

Present Value "

It has been argued by some (e.g. Kay 70) that if the objective is to
provide information on the earning power of the assets then present value (PV)
should be used. The use of present value takes into account the timing of
receipts and estimates about the future.

However, whilst present value is useful in a world of perfect foresight
and certainty so that all expectations are exactly fulfilled, in practice in
an uncertain world its use is diminished.

Further, as Whittington (199) and Warrell (191) have observed, the true
discounted value of the assets of the firm in toto is not equal to the sum of
the separate asset values because the value of the assets computed on this
basis is in part derived from the value of the business as a whole. The
attempt to value individual assets at present value confuses the value to the
enterprise of the mere possession of the asset with the value to the enterprise
of the efficiency with which the asset is expected to be used. If the firm
is considering whether or not to acquire the asset the present value is not

the value of the physical asset but of the expectad cash flows which will be
influenced by and include the efficiency with which the firm uses the good.

Thus it is not possible to assess the efficiency of the asset in isolation.
Once the firm has the asset the maximum cost to the enterprise of losing the
asset is not its present value. The removal of the asset, if it is a

replaceable asset, will not affect the valuation of associated intangible
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assets, organisational efficiency etc., since the increase in the value of
these; which results from purcﬁasing the asset or having the opportunity
to purchase it and which is embodied in the present value, is transferable
to a replacement asset. Hence present value appears to be an unsuitable
estimate of the current economic value of the asset. Also, if we measure
performance using the ratio Profits:Assets and the valuation of these is
based on discounted future receipts then changes in the value of the denominator
will also cause changes, automatically, in the value of the numerator. Thus
we have a problem of lack of independence.

Moreover, it is clear that the use of PV,if calculated correctly, will
reduce the rate of return to a "normal" level because PV includes the economic
rent earned by the asset.

Replacement Cost

Tﬁe valuation of assets at replacement cost may be difficult because:

(i) the cost of replacement is a function of the time available
(Silbertson and Solomons, op.cit);

(ii) the firm may not replace 1ike with 1like, i.e. net investment may
be made in replacement. (Silbertson and Solomons, op.cit);

(iii) current replacement cost may reflect market imperfections i.e.
it may include an element of consumer's surplus (Amey,, op.cit);

(iv) allowance must be made for expired service (Amey:, op.cit);

(v) the maximﬁm price a prospective purchaser would be prepared to
pay for the firm is not necessarily equal to the sum of the
individual replacement costs of the assets.

However, these factors may merely mean that the replacement cost

produced is only an approximation to the ideal value, the problems are
not insurmountable. It may be assumed that the cost of replacement does not
vary significantly with the amount of time available, if in most cases the

firm has time to consider all alternatives. The second problem may be
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overcome largely by using price indices and the fourth may be solved by
adjusting the depreciation provision;
Returning to our three concepts of deprival value it can be seen

that there are six possible rankings:

maximum loss on deprival
and correct basis of
valuation:
' 1. NRV > PV > RC RC

2. NRY > RC > PY RC

3. PV > RC > NRY RC

4, PV > NRV > RC RC

5. RC > PY > NRV PV

6. RC > NRV > PV NRY ‘

Source: Sandilands, G4 para.218 Table 4 p.59

-As Kay (70,p.301) points out instances where NRV is greater than

either PV or RC are unlikely to persist. Thus for practical purposes the
six options reduce to two, numbers three and five. In case five, the maximum

| loss on deprival is less than RC, so that the firm cannot gain as much by
either using the asset or disposing of it. Examples of this case are
hi§h1y specialised assets specific to one industry, and/or assets with
extremely lTow productivity or utilisation. Thus whereas it does not pay
the company to dispose of the asset since PV > NRV, it does mean that the
company will not replace the asset when it wears out as RC> PV. Apart
from the specific reasons given above for not using present value as the
value of the asset to the firm we have also argued that as the firm is to

continue in business it will replace the asset.
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Thus we are left uith.three.wheré the firm is better off using the
asset and will rep]éce'it} Here also it can be seen that the maximum
loss on deprival will be replacement cost. Therefore, the basis for
valuation should be replacement cost. It represents the closest
approximation to capital value.

There is one further point that needs to be tackled. Myddelton (119)
has argued that exchanges occur precisely because the buyer prefers what
he buys to what he pays for it. Thus the cost price is not equivalent
to the value to the buyer, and hence a hypothetical RC is not even an
approximate measure of value to the business. But equivalence is not
necessary. All that is required is a satisfaction of the inequality
condition, that replacement cost is less than (or equal to) the value
to the business. .

In considering income valuation we must be clear about our definition
of income. There seems to be widespread agreement on the use of a Hicksian
definition of income. Following Hicks (59) we may measure income as that
amount which may be consumed or distributéd during an accounting period
and leave the business as well off at the end of the.period as it was at
.the beginning. In other words it is the amount necessary to maintain the
substance of the firm. However, from this at least five concepts of
income (or profit) may be isolated (see Table 2).

It has been argued above that for purposes of performance measurement
it is essential to measure income before the deduction of interest
payable on loans. In other words an entity view should be taken. On an
entity view, interest payments which are a transfer from shareholders
to creditors should not be brought into the account at all. To deduct
them as well as the adjustment to depreciation and cost of sales amounts
to double counting. If a proprietary view is taken then interest payments

must be deducted from profit. But in times of changes in prices, as will



Table 2: Concepts of Incomg

Concept of Capital Note Concept
Income Regarded as: of Firm
1. Gains arising during Monetary amount Basis of Proprietership
year which may be distrib- of shareholders Historic
uted whilst maintaining interest at Cost
monetary amount of share- beginning of year Accounting
holders interest at
beginning of year.
2. Gains arising during Amount at end of CPP Method Proprietorship
year which may be distrib- year equivalent
uted whilst maintaining in purchasing
'purchasing power' of power to monetary
shareholders interest at amount of share-
beginning of year. holders interest

: : at beginning of

year.

3. Gains arising during Productive Replacement Entity
year which may be distrib- capacity of cost
uted whilst maintaining company at beginn- accounting.

productive capacity of
assets.

“ing of year.

Used by Philips
in Holland.

4, Gains arising during
year which may be distrib-
uted whilst maintaining
'purchasing power' of
amounts on balance sheet
representing assets at
beginning of year.

Equivalent in
terms of
‘purchasing power'
at end of year of
balance sheet
assets at beginn-
ing.

Similar to Entity
concept 3,

except 3

based upon
maintenance of

physical assets

5. Gains arising during
'~ "year which may be distrib-
- uted after charging for
'value' of assets consumed
during the year.

'Yalue to the
Business of the
Company's Assets.

Sandilands/ Entity

.nED/18 basis

Source: F. Sandilands Inflation Accounting Cmnd 6225 (1975) pp.32-38
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be discussed in more detail below, adjustments should be made to
proprietary profit for the real gain on monetary 1iabilities because
this is a gain to shareholders at the expense of creditors: It seems

to the present author that failure to distinguish these two concepts of
the firm leads to confusion in assessing the performance of the firm and
how this is affected uﬁder inflationary coﬁditions.

It has been argued that for performance measurement using the rate

of return on capital an entity viewpoint should be used. This immediately
rules out the first two concepts outlines in Table 2.

Now under the assumption that the-.firm will continue in business the
aim must be td maintain the capital of the business intact. The question
arises as to what is meant by this. Concept 3 (in Table 2) would contend
that it involves the maintenance of the physical assets of the entity.

Hence gains would not be regarded as profit until sufficient funds have

been provided to replace the assets consumed during the year. The problem

is that the company may not wish to replace its assets by exactly the

same kind of assets even though it wishes to maintain its productive capacity.
As Kay (op.cit p.302) has pointed out the Sandilands definition (Concept 5)
uses a definition of capital as being value to the business but as Sandilands
itself defines this, in most cases, to the current replacement cost
(Sandilands G4,p.56) it seems that togically there is no difference between
the two concepts. |

Now if Concept No. 4 is examined it is seen that we are still 6oncerned
with the maintenance of the firm as a fund of productive potential. But
in maintaining this we are concenred with maintaining-the real value of
the income streams from the capital of the firm, rather than the physical
assets of the firm. From an economic point of view, this concept would

appear to be the correct oneto use.
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On this basis we may still use a measurement of capital based on
replacement cost, as outlined above; That is if relative prices are not
unsuitable.

" The adjustments necessary to income will be as follows. To maintain
the purchasing power of fixed assets and stocks of goods and materials
a deduction should be made from income. Changes in purchasing power should:
be measured by the movements in prices of the fixed assets and stocks.
This assumes that the company will continue to invest money in the same
types of fixed assets and stocks in the future as at present. In most
cases this will be a reasonable assumption. In the case of British Gas,
of course, it could be argued that with the change from town gas to North
Sea gas, the Corporation is investing in different assets.

It will also be necessary to make adjustments for the gain/loss of
purchasing power due to the effect of relative price changes on net monetary
liabilities/assets. Whereas for fixed assets and stocks a specific index
would be used, for adjusting monetary assets in the absence of any information
on what the monetary assets would be used to purchase a general index such
as the Retail Price Index should be used.

At the same time as the extra depreciation allowances should be deducted
from income,it is also necessary to record the gain to the firm from holding
its existing assets compared with the position it would have been in if
it did not own the assets.

Traditional accounting income distinguishes two types of gain - the
. realised operating gain and the realised holding gain. As the traditional
model is based on historic costs it only recognises gains when they are
realised. If we use a concept of income which bases its measurements on

replacement costs, current period income will be recognised in both its
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realised and unrealised forms. The latter is represented by the change
in a resources replaceméﬁt cost prior to rea1isation; The question of
whether ho]ding gains represent income centres on what capital is required
to maintain. A11 holding gains will represent income if we are simply
interested in maintaining the money value aggregate of replacement cost
capital. If we are interested in maintaining the physical resburces and
productive capacity of the entity then unrealised ho1ding gains do not
represent any change in this, and realised holding gains may not do so either
if the realised cash has to be used to replace the realised resource at -
a cost different from the original. But as we define capital maintenance
as maintaining the earnings stream then it should be classed as income.

McElroy (103) writing in the context of national incoﬁe accounting,
argued that in the real, changing, world, if c;pita1 gains or losses are
excluded the income stream is distorted as we arbitrarily mix current and
part relative prices. Capital gains indicate that expected future
consumption flows have increased, i.e. capital had earlier been misvalued.
If we exclude holding gains and depreciate at replacement cost we understate
total income since the .increase in net worth is not recorded in the period
when it is perceived, but it is depreciated out when the increase in consumption
which the increase in net worth anticipated actually occurs. We would thus
be adopting an arbitrary periodisation rule of income.

The problems of adjusting income and capital will be returned to in
the next chapter where the effects of inflation are discussed in detail.
The discussion here has sought to outline valuation concepts.

A féw'minor, but surmountable, problems remain. Firstly, adequate
historic cost records are required to be able to adjust assets to current
cost. Secondly, intangibles may be excluded because historically they

are not recorded. Thirdly, should assets be revalued at "used" value or
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"new minus depreciation"? Fourthly, should replacement value be that of
an identical asset or that 6f one producing the equivalent output? Lasf]y,
on what basis should stocks and debtors and bank balances be valued?

In practice most firms appear to keep adequate historic records.
Héwever, in the case of the gas industry, where there were historic problems
due to nationalisation, a comprehensive asset register did not exist as
recently as 1977 . We have argued above that intangibles should be excluded
for purposes of assessing performance. In principle it does not make any
difference whether assets are valued at "used" or at "new minus depreciation”,
although there is some evidence (nee Arnold and Huefner (3) that the use of
indices, which are based on prices of new goods, are more reliable ‘than
suppliers list or secondhand price lists. As interest focuses on retaining
operating capacity it is necessary to use the replacement value of an equivalent
asset. As debtors and bank balances are in monetary terms NRV = RC. Since
stocks are likely to be sold within the period then ideally NRV should be
~used. However, for pfactica] purposes NRV of stocks is not likely to
differ significantly from RQ |

Other Measures of Performance

(1) Some ratios widely used in analysing performance of the private sector,
such as Dividend Yield, P/E ratio, Earnings per Share etc. are quite obviously
irrelevant to the public sector and can be rapidly dispensed with.

(i1) Until recently the nationalised industries were encouraged to finance

as much new investment from internal funds as possible. The view held was
that the more a firm/industry can finance investment internally the less

it has to rely on borrowings, and thus the lower will be any interest payments
that the firm has to make. Thus one suggested measure of performance was

the self-financing ratio. However, as pointed out in Cmnd 7131, and elsewhere

(68) self-financing ratios-reflect changes in the level of investment as
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much as changes in the Tevel of profitabi]ity. They also completely overlook
the opporfunity costs of tﬁese-fund§;

(1ii)"A§séf'GFowth If a firm opts for growth maximisation then it is

assumed, at least by the models in the literature, that it will not
simultaneously maximise profits.A trade-off takes place between growth and
profitability as the marginal investments become less and less profitable

beyond the optimal point. Growth maximisation may lead to a greater than
proportionate increase in the managerial system of control with the

accompanying growth of X-inefficiency and other managerial diseconomies of

scale. These diseconomies may be overcome, argues Williamson (204), by

the move from a U-structure (unitary) of management to an M-structure (divisional)
of management.

However, growth maximisation will be constrained to the extent that
the growth of assets must be financed. The supply of finance at one point
in time wi]l'be limited. If the firm grows by the use of internal or
external finance the amount by which it can grow will be closely related
to its profitability. In the former case last year's profit and this year's
retention ratio control next year's investment. In the latter case, unless
the firm is reasonably brofitab]e it may be difficult to raise finance via
new issues and borrowing.- The empirical evidence, however, suggests no
clear relationship between growth and profitability (see for instance the
survey by Eatwell (35)).

Asset growth may be obtained in two ways:

(i) 1internal growth
(1i) external growth

The evidence available would suggest thatfor firms in genera1.these

two factors are complementary (see for example, Aaronovitch and Sawyer, 1).

Further, in attempting to determine which of these contributes more
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to growth it may be'impossib]éhto isolate their separate effects. But

there is some evidence to suggest that firms partaking in ﬁérgers did not

find them successful. The work of Meeks is one for example. A study of

Utton (op.cit) of merger intensive firms in the UK suggesteq that companies
heavily dependent on mergers had Tower efficiency and lower profitability

than companies whose long run growth is s1ower_but whose internal efficiency
can be sustained.

The calculation of asset growth by mergers is complicated by the problem
of what value is to be put on the assets of the firm acquired. UK standard
accounting practice offers no clear-cut guide with the result that it is |
fairly arbitrary whether book value or purchase price is used. If the acquirer
pays a price exceeding book value of the firm's assets then the problem
of accounting for goodwill arises. A full discussion of this problem is

6, but it seems that the main alternatives

beyond the scope of this thesis
are to (i) enter goodwill in full with no revaluation of the acquired firm's
assets or (ii) revalue the acquired firm's assets and enter as goodwill
only the excess of purchase price over this revaluation. It could be argued
that because of inflation the historic book value of a company's assets
is understated, thus goodwill should be included as an estimate for this.
But as Howe (op.cit. p.11) argues in the context of monopoly and restrictive
practices investigation, goodwill should be excluded because it reflects
the assets' ability to earn super normal profits and a rate of return calculated
with the inclusion of goodwill would reduce the ratio to a "normal" level.

If either goodwill is included or assets are revalued on merging, then
assets will be seen to increase, whereas if goodwill is excluded or assets
are not revalued the asset growth will not be so great.

However, in the cése of the nationalised industries the nationalisation

statutes forbid merger activity so that this aspect of asset growth does

not apply.
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The use of internal growth as a measure of performance may be
unreliable WHefe apparent growtﬁ results from the firm revaluing its
assets. In any case the use of asset growtﬁ tells us notﬁing about
how those assets are béing used and hence says little about resource
allocation.

(iv) Sales Growth

As with asset growth sales growth competes with the object of profit
maximisation. Hence, as was seen with asset growth it tell us nothing
about the level of efficiency of resource allocation.

(v) Other forms of technical efficience are based on the specification

of the production function of the industry in the most efficient way from

an engineering viewpoint (for example see the path-breaking article by
FarreI], 38 and the review of the literature in this area by Todd, 181).

These methods by their nature tend to be partial and restricted to firms

with a fairly homogeneous structure. Otherwise problems arise of different
cépita1 vintages, and of the availability of sufficiently detqi1ed information
relating to different plants and products.

Problems may arise because of the difficulty in.measuring particular
inputs. In measuring technical efficiency interest focuses upon the optimum
combinations of physical inputs. But.data may not be available in a suitable
form, for example if the numbers of labour employed are taken as the labour
input then bias may arise as differential sk111 levels are ignored. The
existence of inflationary elements in accbunting data may obscure the
real resources being used.

Measures of technical efficiency also face problems of accounting
for changes in relative prices. After the decision to invest has been
taken changes in relative prices cannot be taken into account as the

possibility of substitutuion of input factors is practically impossible.
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Lastly, to take technical éffic{ency'in isolation from the environment
in which the firm exists is to'igﬁore important factbrs-whicﬁ'may affect

the overall efficiency of the firm.

‘Part 1 Ch.1: Summary and Conclusions

A number of criteria for performance measurement and efficiency
assessment have been examined in this chapter. That there is much inter-
dependence between these various criteria should be abundantly clear.

The two main ex ante measures outlined in Part 1 Appendix II have
been shown to have developed to a high degree of sophistication and it
has been indicated in which cirsumstances it is possible to use them.

But, in an imperfect world with uncertainty, their use must be Timited -
actual events often'turn out in a way different from that predicted.
Accordingly ex post criteria are required.

The discussion of these criteria alluded to the problems of using
accounting data, but concluded that it was better to use this data because
of the insupérab]e problems of using discounted future income streams.
Otherwise, if we get bogged down in such semantics little progress. would
be made in measuring performance.

It was clear that the ratios themselves suffer to a great extent from
problems of definition and that many of them only related to particular
parts of the entity, i.e. they were partial measures. The point was made
that, to measure performance completely, a number of ratios would have to
be uséd, and an example of a pyramid of ratios was given. But it was argued
that, as a starting point for analysis, one ratio should be used as a
guidepost. It was concluded that this should be the rate of return on
capital employed. From the ratio discussed the rate of return on capital
employed provides the broadest overall view. However, its definition and

use are not without problems.



The conceptual prob]ems'of cépita] and income valuation have been
examined in some detail. The érgument concerning what to include centred
on the objective at hand. As the objective here is the measurement of
the overall performance of the firm all resources available to the firm

should be taken into account.
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Thus for example, loans should be included

Table 3: Comparison of B.G.C. Consolidated Income and Capital on Different
' Def1n1 t'i'bns Of Income and Capital
INCOME AND CAPITAL
As in BGC On Basis of
Accounts Definitions
Used Here
(1975/76) (1975/76)
..... fm % . . fm %
INCOME
1. Profit Pre-interest
post depreciation inc.
other income 201.9
2. After adding back
capital items
charged to revenue
(48.1m). 250.0
{CAPITAL
1. F.A. + C.A. - C.L. 2280.6
2. F.A. + C.A.- C.L. +
Bank overdrafts 2298.6
3. Add capital items
previously charged
to revenue 48.1 2346.7
Pre-interest rate
of return 8.9 10.7

Note: that in BGC accounts Bank overdrafts are subtracted from capital

but included in pre-interest profit.
Source: BGC. Annual Report and Accounts 1975/76 pp.36,37,44,45,
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in capital, and income should be calculated before deduction of loan
interest because it is the existence of the loan which enabled the firm
to.perform in the way that it did. Interest payments must be regarded

as payments to the suppliers of capital, not as a cost. In other words,

an entity view of the firm was taken.

Comparisons, over time, of performance would be distorted, it was
argued, if firms charged what may be better seen as capital items (for
examples, R + D expenditure, and replacement of fixed assets) against profit.

It is interesting to compare the rate of return on capital of BGC
on the basis as defined in their accounts and on the basis adduced here
(see Table 3). Assets are increased by adding back bank overdrafts and
items previously charged to revenue and income is similarly increased by
adding back this capital item previously charged as a cost. The rate of
return on capital increases significant1y7.

The bases for capital valuation and income determination were discussed.
Three possible methods of capital valuation were considered - NRV, PV and
RC. It was argued that, as the firm is assumed to continue in production
in the Tong run and is not declining, the opportunity cost of the assets
was best measured by capital value not NRV. It was further argued that
replacement cost provides the best approximation to capital value. In
the case of income measurement it was contended, using a Hicksian definition
of income, that the maintenance of capital should be interpreted as meaning
the maintenance of the real level of income streams to the firm.

The discussion placed emphasis on the fact that it was an examination
of the valuation process of income and capita].' Before it is possible
to state the model to be used to appraise the performance of the British
Gas Corporation it is necessary to consider the effects of changes in the
general price level on capital and income calculation. Therefore, we turn

in the next chapter to consider the inflation accounting debate.
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Part 1:Ch.2:" ‘The Measuremént of Income and Capital with a Changing

" "Price Level: 'Tﬁé'Ihf1at10h'Account1nq Debate

The concepts of capital valuation and capital maintenance to be
used were discussed in the previous chapter.

In this chapter the effects of inflation on the arguments in chapter
one will be tackled. It will be necessary to refer to some of the other
concepts outlined in Table 2 of chapter one. Principally the relevant
concepts are two and five. These formed the basis for the inflation account-
ing proposals put forward in provisional SSAP 7 and in the Sandilands
Report and subsequently ED18 respectively. These proposals are outlined
and discussed in Part 1: Appendix III.

From Ch.1 Table 2 it is seen that the SSAP7 income is concerned with
the gain in the purchasing power of shareholders interest and that capital
maintenance here seeks to maintain the monetary purchasing power of the
shareholders interest. It thus uses a proprietary view. Sandilands/ED18
recognises income as gains after charging for the value of assets consumed
during the year and capital as the value to the business of the company's
assets. It is interesting to note that SSAP7 recognised the validity of
using a replacement cost accounting approach for management, (i.e. entity
purposes (61,AppendixI)).but rejected it on the grounds of subjectivity.
But SSAP7 did recognise the effect of relative price changes on replacement
cost. However, this raises wider issues. If accounting is to measure
economic performance and income and capital are to be defined in Hicksian
terms then relative prices must be accounted for, in addition to general
price changes. As argued in the previous chapter, if the price of the
assets of the firm increases relative to things in general then there has

been a real increase in its income stream. This condition holds both in
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times of stable and rising general prices. Thus it seems essential that
an inflation accounting system must contain two paﬁts; an adjustment for
the change in general prices (pure inflation accounting) and an adjﬁst-
ment for the change in relative prices (a valuation adjustment). The
system proposed in SSAP7 merely adjusted for the change in general prices.
The Sandilands system adjusted only for the gross change in relative
prices. But both of these approaches stemmed directly, of course, from
the concepts of capital and income used.

We now examine, in the lTight of the above, the various sides of the

inflation accounting debate.

Capital Valuation and Income Measurement

Consider for a moment the conflicting arguments of SSAP7 and Sandilands
/ED18.

The protagonists for SSAP7 contend that a general price index should
be used to adjust asset values and that the purpose of replacement
depreciation is to maintain the real purchasing power of shareholder's
interest intact, rather than maintaining the physical capital of the
business as in Sandilands/ED18. Further, it is argued by proponents of
this view that the assets of the firm are unlikely to be replaced by new
assets which are exactly the same, because of changing technology. In
addition the maintenance intact of physical assets provides 1ittle information
about the income streams deriving from those assets.

These views have been criticised on a number of counts. Firstly,
it is argued by Howe (61) that a general approach contravenes the going
concern concept of financial accounting. By not taking account of the
changes in the purchasing power of money which directly affects it the

firm is failing to maintain itself as a going concern in the long run.
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Secondly, the use of a broad based index produces a smoothing effect
which'suppresses informafion showing the randomness of actual price
changes relating to the portfolio of net assets held by the firm. Thus
this view is adduced by Standish (168) who says that it is only by the
use of specific indices that a firm specific definition of the current
value of net assets can be achieved.

Thirdly, there is no guarantee that the assets of the particular
firm in question will have moved in the same direction and by the same
amount as general prices, as a result of inflation.

Lastly, if shareholders or other interested parties wish to know
the general effects of inflation then they would be better off consulting
other, publicly available, statistical information because the information
in a company's accounts is a lagged indicator of the effects of inflation
because the shareholder has to wait until well after the end of the
financial year before the information is available.

These considerations would suggest that a more specific range of
indices should be used in asset valuations. But there are certain reservations
to be considered. It has been argued (118,119) that the use of specific
indices departs from the objectivity concept of historic cost accounting.
The force of this argument is reduced, however, when it considered that
subjectivity enters historic cost accounts, for example with respect to
apportioning of overheads, obsolescence, the calculation of depreciation
and the capitalisation of some assets but not others.

Inaccuracies may arise because the available specific indices do not
fit the asset categories of firms precisely. This is a well known problem
but whilst in some cases an arbitrary decision is made as to the industry
class to which a firm belongs, approximations of this nature will, it is

said, produce better estimates than an index based on a theoretical and
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abstract "basket of goods" such as the retail price index. Evidence that
the retail price index does not provide a reasonable approximation to
specific industry indices is adduced by Bourn; Stoney and Wynn (16,17)

and Peasnall and Skerratt (133). The remaining argument here now centres
on the use of asset specific rather than industry specific indices. Whilst
Bourn et al (17) and Peasnell and Skerratt (op.cit) produce evidence that
asset specific indices produce "better" results they do recognise the
usefulness of the industry specific indices that are published (in G6 for
example). But they say it is possible to produce asset specific indices
from the existing data base, so the advent of these should simply be a
matter of time.

One final point concerning industry indices. Price controls in times
of high inflation may distort the indices. This may occur if a price is
kept artificially low so that it would be expected that excess demand
existed. It is difficult to see how an index can take account of this.

The problem, though, only arises if all industries are not affected equally
by price controls. This inequality may arise where a firm has a high
proportion of imported raw materials. It is assumed, however, that in
such cases the specific index will be no worse than the general index.

Some authors would wish to depart from the use of indices on either
the general or specific bases.

Amey (2,p.91) puts forward the case for using fire insurance valuations
on the grounds that these are comprehensive, a definite value is required,
the firm usually insures at reinstatement value, replacement values are
determined by applying some rate of depreciation to rep]acemeht cost as
new, and revaluations are made regularly. However, in times of rapid
inflation these revaluations may lag behind the inflation rate. In any

case the use of insurance valuations may be possible for internal use,
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but the information is.not available to the external researcher.

A metﬁod used by'Shashua and Goldschmidt (158) attempts to value
assets in aggregate by the assumption of a uniform age distribution and
an average rate of growth of assets, so that an average rate of inflation
may be used in the revaluation. The supposed advantage of this method
is that it overcomes the problem that use of indices means a restatement
of historic cost fn current prices and not a revaluation. But the
assumption of a uniform age distribution assumes the problem away.
Differing age distributions make a significant difference to the overall
assets value so‘that disaggregation must be used. Consider the effects
of assuming that gas mains have the same age distribution as gas board
vans. How the Tength of the age profile is to be decided upon is not made
clear. If a relatively short age profile is used then assets such as land
and buildings will be underestimated. If a relatively long age profile
is used then assets such as motor vehicles will be overestimated. It
seems that if sufficient information is available then a more accurate
approach is to calculate the age distribution for each asset by adding
back each annual investment until the balance sheet gross book value
less disposals at the end of the current year is obtained.

The method of continuously contemporary accounting, developed by
Chambers (22) and used by Gray (51) has three main features: (i) it
retains the conventional historical recording system (ii) it periodically
makes adjustments to assets ad and when reports are required so as to
record changes in their current cash equivalents, and (iii) it periodically
records the adjustments necessary to profits and losses which will maintain
shareholders equity in terms of purchasing power. Thus it is hoped to
account for both changes in the relative prices of assets and for the

effects of general purchasing power gains or losses to equity capital.
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However this method bases its valuation of assets on current selling price
or net realisable value. But we have 1aid down the argument against the
use of NRV in the previous chapter; If the firm is to continue in business
then it is required to renew the assets of the firm as they wear out.
Thus for most purposes replacement cost is the relevant valuation concept.

" “Sandilands considered but rejected the notion of valuing assets on
a CCA (Current Cost Accounting) i.e. specific, basis and then adjusting
them in subsequent years for changes in the purchasing powérof money,
the CPP (Current Purchasing Power) approach. This approach was considered
to be too complex (G4, para. 546). Sandilands was also sceptical about
the validity of any measure of general inflation and thus left it to the
interested party to make his own adjustments for the decline in value of
the monetary unit (paras. 45-47); But this seems a curious argument to
adduce. Whilst the deficiences of the retail price index are recognised
it has hitherto been satisfactorily used as a basis for measuring general
inflation. For Sandilands to argue otherwise seems a weak case for the use
of specific indices. It seems perfectly reasonable to use specific (CCA)
indices to take account of relative price changes since the date of purchase
of the asset, but as under conditions of inflation the monetary unit
declines in value then a general (CPP) adjustment would present the figures
in the accounts in real terms.

Again the distinction is related to the view taken of the firm. The
pure CPP method does not maintain the purchasing power of the income stream
from the assets in the balance sheet of the firm, but taking a proprietary
approach it seeks to maintain the purchasing power of the shareholders
interests. The CCA method seeks to maintain the physical assets of the
firm rather than the real value of the income stream to the firm as an

entity.
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Operating Profit and Holding Gain

The historic cost system'of accounting introduces an element of holding
gain into the profit calculation because depreciation and consumption of
stocks are charged at the prices historically paid not the cost of replacing
them. The holding gain in historic cost accounting is recognised at
the point of realisation as a form of cost reduction. When accounts are
adjusted for inflation the income in the value of assets representing the
holding gain is recognised as it occurs, that is it is an unrealised
holding gain.

Now Sandilands recommended that distinction be made between operating
gains, defined as turnover minus "value to the business" of inputs, and
holding gains, defined as "value to the business" of inputs minus their
original cost. Defined as such it was argued that operating gain would
approximate closest to the Hicksian definition of income. Further, by
separating out holding gains from operating gains, and placing them in
an appropriation account outside the profit and loss account it was intended
that the interested party would see what gain was due to skill of the
management and what was due to the forces of chance.

But Kay (op.cit) has pointed out that operating gains are equivalent
to repeatable profit only if everything which is classified as a holding
gain is an unexpected gain (a "windfall" in the Hicksian sense). Thus the
analysis made by the Sandilands Committee is only valid if all past price
changes were unanticipated and prices are expected to remain stable in
the future. It is doubtful whether either of these two conditions have
much empirical support. Moreover, as Amey  (op.cit.p.114) observes it
is a function of management to anticipate relative price changes. Thus
holding gains should be an element to be included in measuring performance.

Moreover it is not necessarily true that holding gains and operating gains
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are the result of different decisions as Sandilands implies. In practice
the two are inexfricab]y'1inked:

It has also been argued by Kay'(égiéii)and Baxter (12) that operating
profit gives an unclear picture to interested parties because operating
profit is on the one hand reduced by the increased cost of sales and
depreciation, but it is not compensated for by the increase in asset
values. Thus it is.contended that operating gain is not equal to Hicksian
income or distributable profit.

Before proceeding further with the distinction between operating gain

and holding gain it is necessary to consider in detail cost of sales and

depreciation adjustment.

One suggested method of adjusting for changes in the cost of sales
has been that stocks should be valued on a LIFD (Tast in first out) basis,
so that the most expensive stock is charged in the profit and loss account,
and the cheapest appears in the balance sheet, rather than the opposite
happening as with FIFO (first in - first out).

But it has been pointed out (e.g. Howe, op cit) that this is not a
replacement valuation policy. It is suggested'that a more realistic method
may be to retain the FIF0 basis, carrying forward in the balance sheet the
most recently aéﬁuired stock at cost or market value, but charging stock
deemed to have been used in production in the ﬁrofit and loss account at
replacement valuation, with the amount of stock revaluation being taken to

a reserve.

with the general index. This is because of the time lag between purchasing

of stocks and rate of goods which means the cost in pounds of one date are
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subtracted from the cost in pounds of another. To be consistent it is
necessary that the outlay on stocks means as much this year as it did last
year. The use of a general index gives recognition to the maintenance of
real rather than physica1 wealth. But it also éssumes that there has been
no change in relative prices during the time lag. As Morley (113) has
pointed out stock abpreciation can derive from a change in relative prices,
which produces an increase in profitability, and from a change in the general
level of prices. In the former case if a firm purchases raw materials

before prices rise, it holds stocks which are appreciating without incurring
additional costs. Operating profit remains constant, but because of stock
appreciation a real gain to the firm results. If stocks are purchased after
the price rise then operating profit falls because of the increased cost,

but the stock apbreciation remains. Thus the overall result, in this instance,
is no fall ingprofitabi]ity. In the case of a general rise in prices, then
there will be nominal stock apprec¢iation. If inflation is 10 percent, the
stock appreciation will be 10 percent of the value of the volume of stocks

at the beginning of the year. Morley concludes that it is only in the

case of the change in relative prices that the accrual. is real.

A similar point is made by Gibbs (43) who argues that Sandilands errs
because it does not take account of the timing of price increases. Under
the present price control system a company is usually pre&ented from putting
up prices to reflect the higher cost of stocks until all the old stocks
have been sold. But if it is to maintain the same quantity of stock without
having to borrow,it must be a1iowed to put upprices as soon as the cost of
its purchasing starts to. rise. This will produce a ﬁtock profit, but it is
not to be confused with stock appreciation, which Gibbs defines as the
increase in the cost of ho]ding a given volume of stock. Gibbs contends

that the Sandilands Committee make an error when they describe the two as
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synonymous. This also imp]ies-that'taxation on stock appreciation should
be restricted to that amount of aporeciation over and above the general rise
in prices.

Another deficiency in the Sandilands method of stock adjustment has
been alluded to by Kay'(ééiéiﬁ). Kay contends that because the stock
adjustment is arrived at by an averaging method, which is approximated by
multiplying the average of opening and closing stocks by the average price
increases in the year, then stock appreciation can be exceptionally high
or low. As the starting point is the original cost of stocks,then if the
original cost is exceptionally high or low, the adjusted cost will be.
Therefore, gains which are due to luck or skill in the timing of purchases
will be embodied in Sandilands operating profit not in holding gain. Thus
wé should inc]udé real holding gains as part of income.

In the case of depreciation, it was seen earlier that Sandilands
and subsequent‘proposa1s (see Appendix III) suggested that depreciation
should be calculated on the replacement cost of assets.

Using a specific index it is suggested that the appropriate method is.
to inflate the historical depreciation charge in respect of a fixed asset
each year using the specific index relating to the fixed asset concerned.
But as Howe (op.cit) points out this method will not guarantee sufficient
funds to replace the original fixed asset if the final replacement cost
is calculated as the original cost times the final replacement cost index.

It has been suggested that back-log depreciation should be charged.
That is depreciation provisions should be adjusted for subsequent changes
in the price level to ensure that depreciation provisions made at the life
of the asset equal the rep1écement cost of the asset at the end of the
period. However; as Howe'(gg:giz),.Baxter (ggééig) and Kennedy (76) have

observed, this may not be necessary. As long as the accumulated provisions
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are of such a kind that their.va1ué is 1ikely to move more or less in
Tine with the asset in question they provide a perfectly good"hedge“
against unforeseen movements in the price 1eve1; Also if the matching
principle is adhered to then any change in the price level of the fixed asset
concerhed which takes p1ace'after current depreciation has been provided
for. i$ not relevant. Thus as current revenue is being matched with current
cost the appropriate value of the pound in which to express depreciation
expense is the value of the pound in which the current period's revenue
is expressed. This hinges on the assumption that in providing for
depreciation we are trying to adjust for the use of the asset rather than
tryiné to spread the replacement cost. The provision of backlog depreciation
would thus change the whole concept of depreciation. Moreover, if
depreciation is thus considered to provide for the replacement cost of
the asset then the depreciation charged annually in the proft and loss
account for the year will exceed the value to the business of the asset
consumed during the year. Sandilands (paras. 474 - 483) has recognised
this problem. Sandilands (para: 606) also points out that whilst it is
not necessary to charge backlog depreciation an adjustment must be made
in the balance sheet so that the cumulative depreciation provision matches
the difference between the gross and net book value to the business of the
depreciated assets.

So returning to the discussion of operating profit and holding gain
it has been seen that Sandilands operating profit is reduced because it
attempts to maintain capital in terms of physical assets rather than
striving to maintain the real income stream from the assets. This is the
reasoning behind Sandilands showing holding gain.-separately from operating
gain.

Leading on from this Sandilands contends that holding gains cannot

be shown as profit, and therefore cannot be distributed to shareholders,
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because they have not.led to aﬁ 1ncfease in the cash flow of the business.
This has Ted Kay'(ééiéig) to accuse Sandilands of producing'a measure of
profit which is not a measure of profit but of liquidity.

That 1iquidity is important to firms was emphasised by the liquidity
crisis in much of British industry in 1973/4. Evidence provided by Lawson
(e.g. 87) suggests that because of inadequate information on cash flows
companies have been distributing to equity holders an excessive amount of
earnings.

Exponents of cash flow accounting criticise conventional accounting
because of the difficulties of measuring profits and capital. Traditional
historic cost profits do not represent the cash flow of the company. But
if the primary objective of the company is to survive then in the last
resort this means the company must have the ability to meet costs, repay
lToans etc. The accounts should show how well this has been achieved. Cash
flow is c¢bjective, it automatically deals with changing costs and prices
as all entries are at current value, and by entering receipts and expenditures
when they fall due cash flow accounting avoids the problems of gains/losses
on net monetary liabilities. Some would argue that instead of devising an
elaborate structure of inflation accounting it is preferable to use a cash
flow accounting system. (Lawson, e.g.(86) and Sumner, 174). However, the
main problems with cash flow accountfng are in defining profits for the
year when the accounting system it requires does not match revenues and
costs; to be of most use it requires the incorporation of cash forecasts;
and whilst a positive cash flow tells us the firm has no liquidity problems
it provides no information as to whether or not the firm is allocating
resources efficiently. But despite these shortcomings it is useful to have
information on cash flow positions as supplementary information as a guide

to whether the company is in danger of imminent collapse, as Sandilands
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recognised (para.518).

The problem of profitability versus Tiquidity has led to disagreement
over whether holding gains may be distributed to shareholders. A number
of writers have argued that profitability has not increased as a result
of holding gains and that to distribute such gains would lead to disaster
(84,108) as Pilkington (136) argues if a firm followed the above advice
its asset values would fall and its borrowing base would probably have
been eroded because it would have passed part of the gain, that eventually
becomes evaporated due to plant obsolescence, through into distributable
earnings.

Merrett and Sykes (108) argue that it is incorrect to say that
profitability has increased on the basis of a gain from an option that the
company has no intention of pursuing, that is selling the fixed asset to
realise a holding gain. Further, in times of inflation, this gain if used
for capital expenditure is not "voluntary" fn the sense that it will enhance
the future position of the company. Rather, it is necessary in order for
the firm to keep going at the same level of activity. They further argue
(110) that a company said to be more profitable because of holding gains may
have no resources with which to pay dividends, taxes, wages etc.

Merrett and Sykes have been criticised by Kennedy (74) who claims that
they confuse liquidity as being synonymous with profitability which is a
characteristic of inflation, especially when the real rate of interest is
negative. A number of methods have been suggested which reveals this
possibility. .

One commentator (Gibbs 43) has favoured a combination of CPP and
CCA methods in providing a better indication of profitability. The

method suggested has four main features:
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(i) operating gains are calculated after allowing for maintenance of assets
employed, as in CCA; (ii) all items of income and expenditure are adjusted
to £s at the beginning of the year and are thus based on a stamdard
measurement unit, as in CPP (iii) holding gains/losses on fixed assets

and stocks are shown as real gain/losses because the general inflation
element of the rise in prices is removed, and (iv) the gains on holding

net monetary liabilities are included as in the CPP system. It is contended
that this producesa better view of the profitability of the company than

a CCA system which understates operating profit but overstates total gains
because holding gains shown reflect general inflation rather than real
holding gains/loans.

A development of Gibb's method has sought to produce a more appropriate
definition of money profit, that of a distributable surplus having maintained
fixed and working capital intact, while also retaining the inital ratio of
debt to shareholders funds (i.e. the same gearing ratio) which is conven-
tionally used as a measure of financial strength. This method, developed
by Godley and Cripps (47) assumes that the firm invests the required amount
to maintain its capital intact, in terms of the Sandilands' definition
of capital maintenance. Further, as a result of operating gains resulting from
real gains in fixed assets, stocks and monetary liabilities the basis is
provided for raising furthér debt which produces cash available for
distribution to shareholders. This arises because in times of inflation
interest should reflect an amount of compensation to the lender for loss
on the real value of his money, in addition to the nominal rate of interest.
This amount over and above the nominal rate of interest is thus really a
capital transfer and should not be included in the profit and loss account
which is conceived by Sandilands to be a strictly current account balance.

If it is treated as a charge against profit then this makes a
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provision for reconstituting the real value of the assets due to a company's
creditors and thus less than the whole of the.appreciation in the company's
assets is needed to reconstitute the assets due to the company's shareholders
to their original real value. The proportion of such asset appreciation
which, if full interest is allowed against profit, should be allowed to be
outside the profit.balance is given by the ratio of Shareholders Equity to
Total Assets.

Alternatively, still excluding from profit that part of interest
payment which represents the difference between the nominal and the real
rate of interest on the grounds that it is a capital transfer, it has been
suggested (Jay, 66) that the disallowed interest could be shown as a debit
in the holding gains section of the accounts below the line at which profit
is shown. Thus this would, it is argued, avoid the problem of double-
counting which the inclusion of working capital and interest payments in the
profit and lossaccount produces. Some (e.g. Lawson, 84) would disagree

with this, arguing that Sandilands does not fully account for working
capital. Two ways in which the situation may be rectified are suggested by
Lawson:-

(i) charge annual interest in the profit and loss account at a company's
weighted average cost of capital, on total working and fixed capital invested
so that total interest and depreciation equal depreciation calculated at
the cost of equity capital on an annuity basis plus interest on total invested
working capital calculated at the cost of equity capital plus loan and
overdraft interest paid minus debt interest recalculated at the equity
interest rate.
or (ii) the Total Corrective equals total capital expenditure p1u§/minus
the periodic increase/decrease in total working capital plus loan and
overdraft interest paid minus/plus Tong, medium and short term debt raised/

redeemed.
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As Sandilands uses parts of (ij and (ii) the total corrective falls

short thus depreciation is 1ikely to be inadequate. In part (ii) the

last two parts represent the benefit derived by substituting debt capital

for equity. But, Lawson argues that if this is done the substitution will

be offset by the higher cost of equity capital in the first parts of the

calculation. Thus it seems to Lawson that adjustments & la Gibbs, Godley-

Cripps, and Jay compourd the overstatement of shareholders' earnings.

Lawson goes on to argue that whilst a company's debt raising capacity
may increase in times of inflation because of a monetary increase in the
asset and interest cover, this will not affect shareholders'profit. If
the company, as a result of gains due to inflation, adjusts ftsﬂcapita1
gearing ratio upwards by raising debt and simultaneously distributing the
cash to shareholders then this debt-for-equity substitution alters the
allocation of a given income between debt and equity providers, but it aiso
increases the risk class of each remaining equity share although
equity holders are compensated by receiving a higher (geared) income per
share. The net effect is that the market value of new debt is equal to the
market value of displaced equity - equity prices do.not rise because the
higher equity income is capitalised at a higher discount rate reflecting
higher risk, and although debt gets Tower income per unit it has a higher
preference on income. There has been simply a transfer of an equal amount
from equity to debt. 1In othef words Lawson appears to be saying that to
distribute income by debt financing is to trade-off future dividends for
higher current dividends if the real expected earnings stream is unchanged.

But as Gibbs and Godley-Cripps have shown it is legitimate to include
as income that amount of holding gain over and above the holding gain
due to increases in the general price level. This produces the basis, in

terms of a real increase in profitability, to borrow to increase distributable
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profit; In other words the real éxpecféd'earnings stream has increased
eveﬁ thougﬁ the company cannot realise the asset to increase its actual

cash flow as Lawson would like, as this would contravene the gbing concern
assumption, the owner of the ésset has increased his potential command
over all other goods and services and is thus better-off vis-a-vis non-
owners. Further, as Kennedy (72) points out.by wishing to keep in business
the owner of the asset is implicitly saying that the economic value of the
asset is greater than its market value, and subjectively the owners assessment
of the gain he will make is greater than the profit he would realise. Thus,
in order to take his profit he can borrow more on the strength of the rise
in its market value, and since the owner estimates economic value to be
greater than market value he must expect that future cash flows will be
sufficient to service the interest on the loan. In other words the owner of
the asset is able to preempt part of the latent cash flow from the disposal
of the asset.

It does seem that Lawson is preoccupied with cash flows and liquidity
rather than profitability. Kennedy whilst agreeing that the r&fsing of the
new debt is part of the cash flow of the company (76), disagrees with Lawson
(85) that it is related to operating cash flow. The gearing adjustment which
is generally agreed to be a capital adjustment enters the profit and loss
account after the deduction of interest payab1e72nloggsdoes not affect the
provisions needed to maintain productive capital. The general adjustment
is necessary because, contrary to the view adopted by Lawson (82) the
actual amount of interest represents a discount on costs below the current
market rate sufficient to account for the gain due to inflation, the actual
figure shown does not represent the real cost only the money cost. Watson
(192) puts the point clearly by considering the problem from the viewpoint

of a monetary asset. If the firm had a monetary asset yielding x of money
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income and the whole of x were spent each year then in successive years the
company could produce'fewér and fewer quantities of physicaT goods; But if
the interest received is corrected for its reduction in purchasing power by
deducting from the interest received an amount equal to the rate of inflation
times the value of the asset this would produce a figure for real income, and
if all this were spent each year the firm would still be able to purchase

the same amount of physical goods each year.

Thus, the real gain on monetary liabilities, the other side of the coin,
must be considered as income. This depends on the assumption that the firm,
in maintaining capital,aims to maintain the purchasing power of that capital.

Now it is essential, as has been argued, that for assessing performance

an entity view of the firm should be taken. In other words income should
be measured before the deduction of interest payable on debt, because interest
charges represent a transfer from equity to debt. For purposes of assessing
shareholders' income it is necessary to deduct interest payments. Now if geared
holding gains are not added back then an ungeared company will appear more
profitable than an otherwise exactly similar geared company, simply because
of a negative real rate of interest.
The special position of the nationalised industries, which in general
has attracted comment '
have no equity worth considering/{ It has been assumed so far by the industries
that loans could be regarded as being akin to equity and thus no adjustment
is required
along the lines suggested by the Hyde Committee (63)/ Now, the Hyde guidelines
(op.cit. para.5) state:
"If the total liabilities of the business... exceed total
monetary assets, so that part of its operating capacity is effectively
financed by net monetary 1iabilities, an adjustment should be
made to reflect the extent to which depreciation and cost of sales
do not need to be provided in full from the current revenues of the
business in showing the profit attributable to the shareholders."

Strict adherence to the Hyde guidelines would mean that the gearing

adjustment would add back practically all of the increased cost of depreciation
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and sales previously dedicted. This would seem reasonable given the gain
due to the reduced burden of servicing debt; But note that this applies
to the position after interest has been deducted. We have argued above that
it is the pre-interest position which provides the relevant information for
assessing performance.

Thus if we regard interest on debt as an appropriation of profit
rather than a charge, that is we take an entity view, then the correct profit
is arrived at before all financing costs, including interest.

Inflation Accounting and Taxation

In the context of the nationalised industries the issue of taxation is of
little more than academic interest. Thus it is not proposed to pay more than
cursory attention to the issues involved in inflation accounting and taxation.

Essentially the argument centres on the fact that unless adjustments are
made to the taxation system, then corporations will bear an excessive tax
burden under inflationary conditions. This is because some sales proceeds
will be used to purchase replacement stock at current cost, which will usually
be higher than in the previous period. Under the historic cost system tax
is chargeable upon the difference between sales proceeds and historic cost.

The government went some way towards recognising the prdb]em of the
increased cost of stocks by the introduction of tax relief and 100 per cent
first year tax depreciation allowances on new investment in 1974. This was
merely a deferral of tax liability. It may have resulted in some companies
building up large tax liabilities which affects their financial position and
borrowing capacitfes. One observer (Stanley,169) has pointed out that because
the relief takes no account of changed stock values those companies with
inefficiently high stock levels get tax relief on them. Sandilands and Gibbs
(op.cit) endorsed this system as a useful "rough and ready" form of inflation

accounting for tax purposes. Other, for example,Lawson (84), argues that it
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is at least a necessary condition for operationalising the principle of
tax neutrality, that is where the {mposition of a tax produces a neutral
effect on the allocation of resources in the economy (see Musgrave R.A. and
Musgrave P.B (117) p.417 for a discussion of the conditions for neutral
corporation tax). In other words it is arqued that the tax system should
be reformed to achieve neutrality, but that the prbposa1s put forward by
Sandilands and subsequent proposals give inadequate treatment to the problem,
and hence the business decision remains distorted. This is because the
present system taxes distributed profits at a different rate from retained
earnings, hence the cost of equity finance is raised relative to that of
debt finance. Interest payments are allowable as a charge against profit,
whereas dividends =~ to equity holders must be paid out of post-tax profits. -
However, the point is that for purposes of performance measurement
interest focuses on pre-interest pre tax profits.

Summary ‘and Conclusions on Inflation Accounting and Performance Measurement

A number of often contradictory views have been put forward as suggestions
for the way in which the firm may account for inflation. In summarising
these suggestions we concentrate on those pertinent to the task of performance
measurement

As a starting point we take the conclusions from chapter one, that in
measuring performance an entity view of the firm must be used. Included in
capital are fixed assets, plus investments, plus current assets minus current
liabilities. Income is valued before the payment of interest, and after

maintenance

provisions have been made for the -/ of capital, which is defined as
maintaining the purchasing power of the assets in the balance sheet.

Given this background the methods of adjusting asset and income valuation

in times of inflation could be obtained.

Basically, assets, as defined above, are to be adjusted by applying



- 66 -
specific indices to the historic cost of fixed assets. This provides an
estimate of replacement coStl o

Income valuation proves to be more complicated. Three of the adjustments
that are necessary are fairly straightforward and uncontroversial. Turnover
and operating costs are adjusted to take account of the fact that they accrue
throughout the year. Following the methodo1ogy of SSAP7 this adjustment is
carried out by multiplying the relevant data by the ratio of the end of year
general price index to the average general index for the year. (Note that
the current thinking of the accounting profession omits this adjustment).

If the replacement cost of the assets and §tocks of the business increase
then the extra cost of replacement must be charged against revenue. The extra
cost!it was argued, should be calculated using specific indices rather than
general indices, since whilst interest does not focus on replacing the same
physical assets it does focus on replacing the same type of assets. Thus
from an entity viewpoint general indices are not the correct indices. (The
mechanics of calculating stock and depreciation adjustment are outlined in
Part I Appendix IV sections I and II). In times of inflation the real value
of the monetary assets of the business will be eroded, thus an adjustment
must also be made for their maintenance. Following Kennedy (77,p.63) it
is argued that trade monetary liabilities should be included here to give a
figure for net monetary assets (trade liabilities are seen as negative
monetary assets). Using a general index the figure for net monetary assets
is adjusted to provide an estimate of the amount by which net monetary
assets would have to rise to be maintained in real terms. The amount so
calculated is deducted from profit as the adjustment necessary to maintain
the real value of net monetary assets (see Appendix IV, section IV).

By far the greatest controversy surrounds the treatment of holding gains

resulting from a rise in the general price level, from that resulting from
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a change in the'specific price'ieveI; The difference between the specific
and the general ho1dihg gain 1is the real ho1d{hg gain on the asset; -

As Kennedy {77; p.60) point out, following God]ey—Cripps, the general
index holding gain on an asset financed by borrowing is equivalent to the
monetary holding gain on the assets; since equal but opposite adjustments
will be made to the sum borrowed and to the historic cost of the asset!
The net result is the holding gain on the asset itself. Thus the gain on
financing assets by borrowing, the gearing gain, should be added back to
entity profit to produce proprietary profit.

On the grounds of prudence (Kennedy, op.cit p.61), viz. that no
unrealised revaluation surpluses should enter the profit and less account

the Hyde Guidelines apply the gearing adjustment only to those holding

gains represented by the adjustments to depreciation and cost of sales.
Strictly, the gearing adjustment should be applied to all holding gains, as
Gibbs and Godley-Cripps have argued.

As we have already pointed out, in the nationalised industries, which
are financed totally by borrowing, the calculation of proprietary profit
by adding back the gearing gain _a la Hyde, would virtually offset the
deductions made. for increased depreciation and cost of sales provisions.
But, as interest, in this instance, focuses on the firm as an entity, this
problem need not concern us.

However, the ungeared real holding gains is of importance. Thus, the
différence betﬁeen the holding gain calculated using a specific index and
that calculated using a general index, should be regarded as income, as the
consensus of the arguments in this chapter suggests. As such it is available
for loans to be raised so that the cash can be distributed to shareholders.
But, recall the definition of income employed in this thesis, that is the

gains arising during the year which may be distributed whilst maintaining
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the purchasing power (i.e. the real income stream) of the amounts on the
balance sheet representing assetsat the beginning of the year, and the
arguments concerning capital gains outlined in chapter one. These two
points suggest strongly that entity income will be understated if capital
gains are excluded. With capital gains excluded replacement cost depreciation
and the cost of sales adjustment overprovide for the maintenance of the rea}l
income stream. Note that if there is general inflation with no changes in
relative prices then the real income stream from the assets of the entity has not
changed. But the purchasing power of shareholders will increase to the extent
that assets are financed by debt; the real cost of debt falls. Thus from a
~ performance measurement view the real holding gain must be used to offset
replacement cost depreciation. (See Appendix IV section III for the mechanics
of calculating the real holding gain on non-monetary assets).

Thus we may summarise the necessary adjustment to the accounting data
to arrive at an entity replacement cost rate of return as:
(1) dssets revalued at replacement cost using specific indices;
(ii)  turnover and operating costs adjusted in recognition of their

accrual throughout the year;

(iii) adjusted depreciation allowances using specific indices;
(iv) an adjustment to the cost of sales;
(v) an estimate of the real gain on holding assets;
(vi) an adjustment to maintain the real value of net monetary (trading)

assets.
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Partl. Footnotes

1.

G.J. Stigler (173), p.62), however, found no evidence that risk premiums
were demanded.,.Stigler also found 1ittle difference in the level of the
rate of return?capita] between concentrated and unconcentrated industries.
However in the former the rate of return tended to be more stable.

For a discussion of this problem and a possible solution see G. Maddala,
Econométrics McGraw-Hill 1977. )

Turnover per employee or profits per employee are alternative measures
of productivity. The problem is that a Tabour intensive industry will
have lower sales or profits per employee than an industry that is more
capital intensive.

The use of profit as a measure of market or monopoly power is an

sales
approximation to the Lerner Index (see Lerner, 90) which in strict

theoretical terms says the ratio Price - Marginal Cost measures the

Price
diversification from optimal resource allocation.

It should be noted that, whereas Meeks did exclude goodwill for purposes
of comparing post-merger profitability, it did not alter the principal
conclusion that post-merger profitability declined.

See G.A. Lee Modern Financial Accounting 2nd Edn Nelson 1975 pp. 131-135
and pp. 420-425 for a discussion of the valuation and treatment of goodwill
in the balance sheet.

Note that for purposes of illustration depreciation has not been deducted
on capital items charged to revenue. It is this adjustment rather than
the bank overdraft adjustment which makes the greatest difference.



" "PART 2

INFLATION ACCOUNTING IN PRACTICE - THE MATIONALISED

INDUSTRIES "AND "SOME ' COMPARABLE 'PRIVATE INDUSTRIES



INTRODUCTION

As Tong ago as 1961 the problem of accounting for inflation,
particularly with respect to depreciation provisions, was recognised
in the nationalised industries:

"Most of the Boards recognise in their reports that, ....

it would be prudent to make some additional provision
out of revenue to meet the difference, which emerges when
prices rise, between depreciation at historic cost and
at replacement cost".
(G2, p.5 para. 8)

In an often ignored recommendation the White Paper went on to
suggest that adjustments should be made to take account of this:

"Provisions should be made from revenue for:.. (i) such

an amount as may be necessary to cover the excess of
depreciation calculated on replacement cost basis over
depreciation calculated on historic cost ..."

(G2, p.7 para 19(b))

This part examines the extent to which the nationalised industries have
made progress towards the implementation of the above, to examine this in the
light of the theoretical discussions of Part 1 and to compare the practice
of the nationalised industries with some selected comparable private firms
and industries.

The nationalised industries differ greatly in character and structure
so it seems reasonable to suppose that they have been affected in different
ways by inflation. The piecemeal methods of inflation accounting adopted
as discussed below, by the nationalised industries will only necessarily
distort comparisons more than if no attempt is made if all the nationalised
industries have been affected more or less equally by inflation. But, it is
not necessarily true that each nationalised industry in making some move
towards inflation accounting has moved consistently in the right direction

or by the correct amount. Indeed, the very ad.hoc nature of their attempts

suggests that they have achieved neither.
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The evidence as presented in the annual reports and accounts of
the industries studiéd indicates that a wide range of methods have been
employed, thus each industry is considered in detail. For purposes of
the study the nationalised industries are taken as British Airways,
British Gas, British Rail, British Steel, Electricity, National Bus Co.,

National Coal Board, National Freight Corporation, and the Post Office.

1. British Airways

Until the formation of British Airways], any inflation accounting
provisions related fo BOAC only. The introduction of inflation account-
ing in BOAC can be traced to the 1969/70 financial year, (D1) when
provisions to a fleet reserve were introduced. The purpose of this
reserve was to provide funds to cover the excess of replacement cost
over the historic cost of aircraft in service. By the end of the 1977/78
financial year this reserve, which by then included former BEA aircraft,
stood at £64.4m (D6, p.55, note 14).

The Corporation, realising that aircraft are seldom replaced by
others of similar type and size, calculated the additional cost over
historic cost for purposes of allocating provisions to the fleet reserve,
on the basis of rep]acemeht of equivalent productive capacity (D2, p.9).

In 1974/5 British Airways was awaiting the publication of the
Sandilands Report (G4). Internal exercises had been carried out and the
conclusion reached was that net worth would be seen to increase
with some form of inflation accounting (D3, p.6). As it could
fail to be increased by inflation accounting only in the case of
losses from holding net money assets, the conclusion seems trite.

In the same Report, whilst declining at that stage to publish the full
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results of the exercise, it was estimated that the aggregate value of
Tand and buildings exceeded net book value of £88.6m by £20m. However,
the qualification was added that in view of the specialised nature of
their Tong Teasehold land and property, it was impractical to arrive

at an open market valuation.

By the end of the 1975/6 financial year, the Corporation had
taken account of the Sandilands recommendations and had published estimated
comparable Current Cost Accounting (CCA) accounts, but was still insisting

that changes would not be made from the historic cost presentation

until a statement of standard accounting practice was published. The
main differences to emerge in the figures presented were an increase in

the value of net assets from £480m at historic cost to £620m on a CCA
basis; and a deficit before interest and tax of £30m on CCA basis, compared
with an historic cost profit of £10m.

A more detailed comparison of balance sheet information on historic
and current cost bases was first presented in the 1976/7 accounts. The
exercise was repeated for the 1977/8 financial year. The data for both
years are reproduced over (Table 1).

The 1976/7 accounts emphasised that under CCA shareholders funds
increased by 27.2 per cent (DS)Z, compared with an increase in the
Retail Price Index of 17 per cent between the end of 1975/6 and
the end of 1976/7. From this some indication is obtained on how the
"shareholders" investment has fared in real as opposed to physical terms.
Although Sandilands did not attach much weight to this recent discussion
of the CCA proposals has recently drawn attention to the need for this
information (See Ch.2). But care must be taken in this area as "adjustments"
in the 1977/8 accounts (see above) mean that between 1975/6 and 1976/7 share-

holders funds fell by 14 per cent. This raises a general problem in that



TABLE "1: 'BRITISH AIRWAYS BALANCE "SHEET

"1976/7 and 1977/8

HISTORIC COST CCA
1976/7 1977/8 1976/7 1977/8

ASSETS £m £m £m £m
Fixed Assets 635 819 260 995
Investments 13 14 20 23
Net Current Assets (5) (4) (5) (4)

703 829 975 1014
FINANCED BY
Public Dividend Capital 290 300 290 300
Reserves (Inc. Revaluation) 85 136 219 229
Shareholder's Funds 375 436 509 529
Capital Borrowing 237 297 237 297
Minority Interest 1 1 1 1
Deferred Tax an 95 228 187

703 829 975 1014

Source: B.A. Annual Report and Accounts 1977/78 p.13

year on year it may not be clear which changes are due to inflationary
adjustments and which are the result of changes of definitions made by the
Corporation accountants. Of course, this problem existed before the question
of adjusting for inflation arose as a random perusal of nationalised
industry accounts readily shows (e.g. compare the closing and opening figures
for Land Buildings in D8 and D9, Schedule 3, Fespe$tive1y).

The guidelines of the Hyde Committee (see?EE.Z Appendix I) with respect

to adjustments to the profit and loss account have also been incorporated as



5ol

a supplementary statement. The comparisons of this with historic cost

data are shown below:

TABLE 2: "COMPARISON OF PROFIT AND LOSS ACCOUNT OF B.A., 1977/8

HISTORIC CURRENT COST
CoST (HYDE)
£m £fm
Profit before interest 65 65
Less additional depreciation - _ . 47_
65 18
Deduct interest 23 23
42 (5)
Currency losses 2 -
40 (5)
Gearing adjustment - 14
Pre-tax profit 40 9

Source: B.A. Annual Report and Accounts 1977/8 pp.12,13

It is worth noting that additional depreciation of £47m is almost sixty
per cent of historic cost depreciation. The gearing adjustment of £14m reflects
the particular capital structure of B.A. which unlike most of the nationalised
industries has a significant element of equity (public dividend capital). In
other nationalised industries where this is absent the gearing adjustment

would almost completely offset the additional depreciation charge, which



partly explains why it has not been included in the data that B.A. provide;
although no reason is given presumably this is because in relative terms
the amount would be insignificant.

Following on from the building up of a Fleet Reserve, B.A. has said
(D4, p.6,11) that it is setting itself a minimum financial objective of
generating sufficient cash flow to meet the replacement cost of aircraft and
equipment and other ob1igations3. This would have been achieved had it
not been for Tosses incurred because of Concorde.

One crude way of accounting for inflation is to shorten the
depreciation life of an asset, thus increasing the charge against
current profit. However, B.A. has increased the depreciation lives of
some of their aircraft. For example in 1975/6, the depreciation life
of the S1-11 was increased to 12-14 years compared with the 10-14 years
of other aircraft4 (D3, p.30); and in 1976/7 the Boeing 707-336 fleet
amortisation 1ife was increased to 14 years (D4, p.34,40). This latter
chénge reduced the amortisation charge for the year by £2.2m. The normal
Justification for this might be that technical progress was expected to
reduce the cost of replacement, or that after an initial introductory period
the assets were thought 1likely to be useful for a 1longer period than was orig-
inally thought. In the context of British Airways it seems that this is not the
case, both aircraft having been in service for some time, but that the reduced

amortisation charge is a device to make stated profits appear greater.

2. British Gas

Until the 1975/6 financial year BGC followed conventional historic cost
accounting principles. Indeed it showed 1ittle concern for the effects of

inflation, except to note that the 7 per cent pre interest rate of return



on assets target laid down by the government was inadequate to meet the cost
of replacing assets owing to the rise in interest rates (and therefore,
implicitly, because of inflation) (D10, p.13).

However in 1975/6 the Corporation began to charge the cost of replacing
certain categories of existing fixed assets to revenue and only that
expenditure which represented an extension, increasé in capacity or
improvement to fixed assets was to be charged to capital account (D10, p.42).
This resulted in £48.1m being charged to revenue in 1975/6 which would
previously have been capitalised. The reasons advanced for this action were,
firstly, inflationary costs, secondly, changing technology, and thirdly,
the need to build up reserves to £500m by the end of the decadeﬁ, to maintain
the industry's relative position.

The charging of capital items to revenue may seem a highly objectionable
practice because the assets in question last more than one year. According
to one commentator: "British Gas has developed rare and unrealistic
accounting techniques" (39). However, B.G.C.'s action may be seen as a
crude way of accounting for inflation, in the absence of a consensus of
opinion on a more formal method of inflation accounting. However, because
the cost of the particular asset is written off in the year of acquisition,
care is needed in interpreting the resultant rate of return on net assets.
Since the deflation in the rate of return on net assets resulting from an
increase in capital stock with profits held constant is biased by the action
taken.

7

The numerator in the formula r = Tr/k is reduced as explained above,
but in the denominator the capital charge does not appear as an addition
to the value of the capital stock. Technically this is not incorrect,

since all expenditure is accounted for. The problem is the Tack of



e

£ ()

uniformity it creates with the other nationalised industries, thus making

direct comparisons difficu]t.'"Moreover, adjusting the numerator only takes
account of maintaining, at current prices, an old value of the asset stock,
rather than the current value. |

However, B.G.C. have subsequently gone further than this. In the 1976/7
~accounts they adopted the recommendations of the Accounting Standards
Committee (ED18) (D11, p.15) relating to proper financial provision in
the annual accounts for the replacement of physical assets at current
cost in order to maintain the corporation's business in its existing state.
To this end a supplementary charge to revenue, in addition to normal
historic cost depreciation and replacement costs charged to revenue has
been made. For 1976/7 this resulted in a supplementary depreciation charge
against revenue of £102.6m, compared with a historic cost depreciation
charge for the same period of £176.4m (D11, p.36). The comparable historic
cost and CCA positions for both 1976/7 and 1977/8 are shown below:
TABLE 3: COMPARISON OF HISTORIC COST AND CURRENT COST PROFIT AND LOSS

ACCOUNTS OF B.G.C. 1976/7 and 1977/8

HISTORIC COST CURRENT COST

1976/7 1977/8 1976/7 1977/8
£m £m £m £m

Turnover 1976.2 2568.1 1976.2 2568.1
Less Operating Costs 1194.5 1585.1 1194.5 1585.1
_ 763.0 1 983.0 763.0 983.0

Less Replacement Expenditure 55.6 89.0
Historic depreciation 176.4 196.0 176.4 196.0
Supplementary depreciation 102.6 145.4
Displaced and deferred charges  228.9 238.9 228.9 238.9
Pre-interest profit 376.4 5487}_' 218.2 313.7

Source: B.G.C. Annual Report and Accounts 1976/7 1977/8, profit and loss

account, Schedule 1 and Note 3.



It is to be noted that the historic cost profits shown are before deduction
of replacement expenditure. It would be interesting to compare the rate of
return on capital using the two methods, but B.G.C. do not provide data on
the replacement cost valuation of assets.

Backlog depreciation has not been included in the supplementary charge
(D12, p.43 note 16 (iii)). However, as discussed at lerigth in Pt.1.Ch.2,
this is only necessary if the intention of providing depreciation is to
provide funds for replacing the asset. As emphasised there, this is a
fundamental departure from the notion that depreciation provisions reflect
the value to the business of the asset that has been used up.

According to the information in the annual reports, the supplementary
charge has been based upon an internal revaluation of assets or upon the
application of "appropriate indices", although the baéis for the latter
is not revealed in the accounts. Despite this, it is not too difficult
to show the problems faced by industries in implementing fully and
accurately methods of accounting for inflation.

Consider the case of B.G.C. Pre-vesting day8, a very high percentage
of authorised gas undertakings was municipally owned, according to one
study, (23) 43 per cent of the 718 statutory undertakings in 1935. On
many of these sites, there would be electricity and water undertakings.
1t was considered too complex a task to delineate precisely which part of
a site belonged to which concern, and the problem was solved by estimating
a lump sum to represent each concern's assets for each region. With the
formation of BGC in 1973, those pre-vesting assets not already depreciated
were written off completely. As some of these assets still have a substantial
value, any calculations of supplementary depreciation will be imprecise to

the extent of the problems arising from separation.



The supplementary charge is credited to an "Asset Maintenance Account"

with no change shown in the balance sheet asset values. This has been

criticised as a "cover-up operation" (33), necessary to prevent pressure

to remove excess profitsg. However, in order to engage the triggering

mechanism, (that is for reserves to be in excess of 10 per cent of net assets)

the corporation's reserves would have to rise from £116m in 1976/7 to about

£195m. In fact in 1977/8 accumulated reserves amount to £313.0m compared with

average net assets of £2,210m, that is reserves are now 14.2 per cent of net

assets. But the condition for ministerial intervention is not unambiguous.

It would appear that the provisions of Section 16 of the 1972 Gas Act relate

only to that excess revenue deriving from the searching for and boring for

gas. The normal trading activities of B.G.C. are excluded from Section 16.
The action of B.G.C. is not however incorrect. As has been pointed out

(61) (pp. 29-30) it is perfectly reasonable to either inflate the historic

value of the fixed assets by the chosen price index, or, as B.G.C. have

done, subtract from the historic value of the fixed assets in the Balance

Sheet only part of the replacement depreciation provision, and carry the

remainder to a special reserve. Only if the first course is adopted

is it necessary to credit the increase in the value of the assets to a

capital reserve. In either case, the problem is avoided of subtracting

replacement cost depreciation from historic cost asset values which would

otherwise inflate the return on capital employed ratio. However, the

first course may be preferred since it places a more realistic value on

the asset in the Balance Sheet. The actions of B.G.C., as will be seen,

are in contrast to those of British Airways, British Steel, National.

Bus and the Post Office, all of whom have attempted to calculated replacement

cost depreciation and have published the revalued asset figures. However,

it should be noted that in all cases except the Post O0ffice, the revalued



asset figures are pub]ished for comparison only

A further distorting effect is created by the reduced period over
which displaced plant and deferred charges are being written off (D11 p.43).
These charges relate mainly to the unamortised residue of costs of coal-
based plant made obsolete as a result of the development of Natural Gas
from the North Sea, to the unamortised .balance of oil-based plant taken
out of commission because of natural gas, and to the cost of converting -
appliances to North Sea gas. Initially, amounts were being written off
in five equal annual instalments which would have been completed by the
end of the 1978/9 financial year. However, the writing off has been
brought forward one year and the displaced plant and deferred charges
have been increased from £135.7m (in 1975/6) to £228.9m (in 1976/7)

(D11, p.36), with a final amount of £238.9m in 1977/8 (D12, p.38). This
is explained in the accounts as being in line with the Corporation's
practice of continually reviewing accounting policies, (D11, p.15) but it
must also be seen as another crude method of accounting for inflation,

as shortening the period of writing off displaced plant means a greater
cost in real terms in the period to the end of the financial year 1977/8
than if the period was extended to 1979/80.

As regards one of the other main adjustment for inflation deemed
necessary in the Hyde Guidelines, that of adjustments to the cost of sales
and stocks, B.G.C. have decided that these would be immaterially affected by
adjustments for inflation (D11, p.15). At first this seems a reasonable
attitude, as the quantity of gas in store is a fraction of that in store
when all gas supplied was town gas. But despite the fact that in relation
fo the supplementary charge for depreciation, a charge for stock appreciation

would be very small, in relative terms, it would still be significant in
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absolute terms as becomes clear when it is realised that stocks and
work-in-progress amounted to £113.6m at the end of 1977/8 (D12, p.48).
Furthermore, it could be argued that had B.G.C. included this in their
accounts it would make the seriousness of their intentions with respect
to inflation accounting more convincing.

The gearing adjustment recommended by Hyde is considered to be
inappropriate because "the supplementary depreciation charge is required
in full to maintain the assets at current cost and this need is not affected
by the form of financing or capi£a1 structure". (D12, p.14). This is a reasonabile
attitude given the capital structure of the igdust¥y (unlike that of British
Airways). But it does mean, as pointed out ih?EE.Z, that income for performance
measurement must be measured before the disbursement of interest. If the
Corporation, wishes to take a proprietary rather: than an entity view, which
taking pre-interest income implies, then the gearing adjustment would need
to be included. In declaring income as post-interest but pre-tax (D12,p.14)
but at the same time saying a gearing adjustment -is not needed the
Corporation is not taking a consistent entity or proprietory view.

The misgivings alluded to above give rise to concern about any enhanced
ability to appraise the performance of B.G.C. since it is impossible

to verify their actions and impossible to #nterpret correctly their.results.

3. British Rail

The initial response by British Rail to the introduction of inflation
adjusted accounts was to show concern with the trade-off between the benefits
to be derived from such a system and the increased administration costs involved
(D13). Even so at the time, 1976, it did estimate that by using inflation

accounting, the charge for depreciation would increase by about £115m]2.



Despite the above misgivings the 1975 Accounts indicate a rough-and-
ready attempt at inflation accounting. Additions to, and replacements of,
fixed assets are normally charged to capital account. However, from 1975
onwards expenditure on replacements and alterations to certain kinds
of way and structural assets, certain track works (that is other than that
concerned with major additions), and signal and telecommunications equipment
have been charged to revenue account as incurred. As seen above a similar
approach has been used by British Gas, and as shown there such action leads
to a distortion in the reported rate of return on capital. That is by
adjusting only the numerator and not the denominator in the rate of return
expression the rate of return on capital will be understated.

As another crude method of accounting for inflation in 1975, the
depreciation lives of certain assets were shortened.

By 1977 the British Railways Board had welcomed "the flexible approach

to accounting”" (D14, p.13) of the Hyde Guidelines and was considering the

implications of implementing them. In fact the approximate effects were
published in a supplementary mote (D14, p.13). Whereas the published information
takes the post-interest, post-tax and extraordinary items as its starting

point, the following presents the effects of the adjustments using pre-interest
results. (Table 4).

Clearly the adjustments for inflation produce a worse financial outturn
than the straightforward use of historic cost figures.

However, what is interesting here is that a gearing adjustment has been
introduced. Whilst it seems reasonable for British Airways-and British Steel
to introduce a gearing adjustment, because of the element of public dividend
capital in their 1liabilities, for British Rail this is a little curious as

public dividend capital is absent. If it was used then a priori it would



be expected to approximately offset the supplementary depreciation and
stock adjustment (if it is introduced along the lines suggested by the

Hyde Committee). However, because of relatively large reserves the gearing
gain on capital Tiabilities is reduced.

It does seem surprising that British Rail should only have provided
data on current costs in the 1977 accounts. Perhaps it was discouraged from
doing so earlier, and is still reluctant to enter current costs in the
profit and loss account proper, by the realisation that any sort of replacement
cost accounting would make it show an even worse profitability record than
the one it already has. For, despite the disposal of meny old assets as a
result of the Beeching closures, the industry must still possess a very
high proportion of track and structural assets which have beenwritten off

long ago, but which would require a great deal of resources to replace.

4, British Steel Corporation

Since being renationalised in 1968, British Steel has undergone
extensive reorganisation. However, it has not been slow to pursue the
effects of inflation on its accounts.

The Corporation's initial efforts in this direction were the
publication of comparable profit and loss accounts and balance sheets
on Historic Cost and Current Purchasing Power (CPP) bases, along the
lines of the proposals in provisional SSAP7 (D15, pp. 44-45). These data
(first published in 1976) were to be regarded solely as supplementary
information.

The main poinhs to emerge were:

1. The estimated gain in purchasing power owing to the effects of

inflation on net long term monetary liabilities was £166.6m.
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"TABLE ‘4 CURRENT 'COST 'STATEMENT FOR BRITISH RAIL 1977

fm fm
Total operating surplus after
historic cost depreciation 62.8
Plus other income 9.7
72.5
Less Corporate expenses 4.1
Profit before interest 68.4
Less supplementary depreciation 125
amortisation 50
stock usage 20 205.0
Adjusted loss before interest (136.6)
Less interest 43.0
(179.6)
Plus gearing adjustment 50.0
Lass (pre-tax) after adjustments (129.6)

Source: B.R. Annual Report and Accounts 1977 pp.13, 39

Note: Total operating surplus includes passenger support
grant of £363.7m and compensation for maintaining level crossings

of £10.5m (D14, p.39 note 1).
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2. Additional CPP depreciation of fixed assets was £104.5m.
3. An additional CPP stock charge amounted to £171.4m.
4, CPP valuation of Fixed Assets13amounted to £2642.6m compared

with £1707.9m on a historic cost basis.

For the 1976/7 financial year B.S.C. discontinued the provision of CPP
data following the publication of ED18. Instead, preliminary estimates of
the CCA depreciation charge and the increased book value of assets were
shown (D17, p.9). In general these estimates were seen to be slightly above
the CPP charges.

Despite the reluctance of B.S.C. to go further than this in 1976/7,
by the end of 1977/8 a current cost statement was produced: (table 5).

As expected, the inflationary adjustments result in B.S.C. reporting
considerably worse profits than under the historic cost system. Like British
Airways a gearing adjustment is included in the current cost statement. This
is reasonable as about half of the capital employed by B.S.C. is Public
Dividend Capital.

B.S.C. have also increased the depreciation lives of certain of their
fixed assets (D18, p.42 note X) because assets fully depreciated were still
in use. Accordingly this has led to an increase in the net book value of
assets brought forward with a corresponding increase in depreciation chargés.

Thus both income and the rate of return on capital are depressed.
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“TABLE ‘5: "PROFLT AND LOSS ‘ACCOUNT OF ‘B.S:C. FOR 1977/8 = INCORPORATING
“-CURRENT COST STATEMENT

£m £m

Trading loss before interest, but
after deducting historic cost
depreciation and adding interest
receivable, etc. (244.3)
Less depreciation adjustment 171.7

cost of sales 52.8 224.5
Loss pre-interest (468.8)
Less interest 197.4
Loss after interest (666.2)
Add gearing adjustment 77.7
Loss before taxation (588.5)
Less taxation and minority interests 1.7
Post tax loss (590.2)

Source: B.S.C. Annual Report and Accounts '1977/78 pp.38, 57

5. Electricity Council

The Electricity Council was one of the earliest of the nationalised
industries explicitly to recognise the problem of inflation accounting.
In 1972/3 the Council stated that it was "closely considering various
aspects of this problem" (D18, p.20) and that these included the implications
of presenting accounts on a CPP basis. However, it was felt that a more
detailed study was necessary before the Council would be prepared to
change its policy.

In 1973/4 the E.C, stated that it was not prepared to do anything
until a consensus of opinion was arrived at, but, by the time of the

publication of the 1974/5 results, internal exercises had been undertaken
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and the not too surprising conclusion reacﬁed that replacement cost
depreciation would be greater than historic cost depreciation. It was
thought premature to present a set of accounts relating to current price
levels, "as some other organisations have done", (D.19, p.32) since the
problem of inflation arose not merely in relation to depreciation but
also because the nationalised industries were specifically affected in
view of tﬁeir particular capital structure and overall financial framework.
In its 1975/6 report, the Council was still awaiting a consensus of opinion
(D21, p.22). It was also concerned at the effect that replacement cost
accounting would have on performance figures. But this is a curious attitude.
It is quite well recognised in the inflation accounting debate that
performance figures will appear to be deflated. However, and in fact, in
a period of inflation, historic cost profits are overstated and historic
cost asset values are understated. Replacement cost accounting attempts to
present the real picture.

Whilst the Electricity Council welcomed the proposals of the Hyde
Committee (D23, p.3) it has not as yet produced a supplementary statement
of current costs.

However, the Council has made use of a rought and ready method of
accounting for inflation as allowed in the 1976 Price Code (G5). This
allows all firms to add 40 per cent to depreciation charges. The Council,
clearly does not see this innovation as a system of accounting for inflation
as it believes that a review of its overall financial framework is an
essential prerequisite to the introduction of accounting for inflation (D23, p.3)

A]though this supplementary depreciation is permitted under the 1976
Price Code, evidence has been presented that the higher depreciation provisions
have been passed on in the form of higher consumer prices in at least one

regional Electricity Board (G7). In investigating this problem the Price
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Commission has suggested that, since the Board bases pricing policy on

total costs, the extra depreciation should be offset by a gearing adjustment
to prevent consumers paying excessive charges (G7, paras 11-15). Without

a gearing adjustment the total costs include both the interest on the
capital borrowed to finance the purchase of existing assets and replacement
cost depreciation in full.

But we have argued for an entity view of the firm. If this is accepted,
then prices are not expected to cover total costs. Principally, as Kennedy
(77, p.63 fn.10) point out, on an entity view prices are not expected to
cover interest costs. On the same grounds no gearing adjustment is required.
Thus from the entity viewpoint prices should not take account of interest
costs but they should take account of replacement depreciation.

However, it appears that, as pricing in the Board concerned (the South
of Scotland Electricity Board) is based on total costs, a proprietary view
is being taken. If this be true then the Price Commission are correct in
their view - recognition must be made of the fzall in the real value of
monetary 1iabilities. If the adjustment is not made then, when nominal interest
rates rise with accelerating inflation, nationalised industry prices have to
rise disproportionately to other prices. The 1ink between depreciation and
gearing gains, as Godley-Cripps point out (47) and which Kennedy (op.cit p.60)
endorses, arises from the fact that the real gain on an asset financed by
borrowing will always equal the monetary holding gain on the asset, since
equal but opposite adjustments are made to the sum borrowed and to the
historic cost of the asset financed by the Toan. Note that this assumes
the uses'of the general index. If specific indices are used, there may
be some extra real holding gain on the asset.

Strictly, the gearing adjustment should be applied to all holding gains.
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(Pt.3.'Ch.2-uses this assumptioﬁ). However, on the grounds of prudence,
tﬁat_nO'ﬁn;éai{séé'reva1uation surpluses should enter the profit and Toss
account, the Hyde Guidelines apply the gearing adjustment only to those
holding géins represented by the adjustments to depreciation and sales
(Kennedy, op.cit p.61).

It is surprising that the E1eétricity Council had not adopted at Teast
some form of inflation accounting prior to this year, as some other comparable
industries had done; the charging of replacement cost of some capital to
revenue .account is an obvious example. This appraoch has been used'by B.G.C.
and British Rail, both of which 1ike the Electricity Council have large
distribution networks. The significant size of these networks would suggest
that, if the methods used to account for the increase in replacement cost

differ between industries, comparisons could be distorted.

6. National Bus Company

Although set up in 1969, to amalgamate the multiplicity of road passenger
transport services, it was not until 1974 that National Bus made any attempts
at inflation accdunting. In this year all properties of NBC operating sub-
sidiaries were revalued at current use value "in accordance with joint
recommendations of the Institute of Chartered Surveyors" (D24, p.21, para.37).

As a result of this revaluation NBV of these assets rose from £32.2m
at 31.12.73 to £87.3m at 31.12.74 (D24, p.33, note 12). Further, the
accumulated depreciation of properties which were revalued was written
back and taken to a surplus arising on revaluation reserve, so that a
total of £56.8m was credited to such reserves in 1974.

Following this, and as a result of the Sandilands recommendations,
the 1976 Accounts included a note that an additional £24m would be required

for replacement depreciation on a current cost basis (D25, p.22). Supplementary




statements showing the effects of inflation are not due to be included
until the 1978 accounts (ﬁ26; p.26 pera;61).

A1though NBC has made some progress in the right direction it would
be expected from an economist's viewpoint that comprehensive replacement
cost data should be provided. For if, by using inflation accounting, we
are seeking a better measure of efficiency, and hence, by implication,
opportunity cost, then as NBC is one of the few nationalised industries having
an alternative in the private sector an approximation to an opportunity
cost rate of return, which a replacement cost rate of return would give, is
required. In the case of NBC it should also be clear that het realisable
value (NRV) of assets approximates more closely to replacement cost than in
some other nationalised industries. The discussion in part I, however makes
it clear that for a goin% concern replacement cost is the most useful

measure of capital.

7. National Coal Board

The NCB has been very reluctant to pursue any attempts at inflation
accounting. It has stated that a revaluation would probably show the market
value of land and buildings to be in excess of book value (D27, p.34). But
it considers that this valuation would have no significance in the context
of normal trading operations. Furthermore it is also concerned (D.27, p.18)
about the complexity of revaluing assets on a CCA basis, especially with
respect to shafts and underground railways of a Victorian vintage.

However, whilst it is true that Victorian assets will not be replaced
by exactly the same assets it is surely clear that provision over and above
that provided by historic cost depreciation provisions is required especially
as assets of this age will have been written out long ago. The precise

method of providing for replacement is, however, not obvious. It was
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mentioned'above]4 that Britisﬁ Airﬁays calculated the additional cost

above historic cost required by referring to the replacement cost of
equivalent productive capacity. This may not be he1pfu1 here because
the capacity of a Victorian pit is Tikely to be well below the capacity which
would be regarded as suitable for the efficient use of modern coal extracting
machinery. However, if the capacity equivalent of all very old pits
together could be calculated and provision made on this basis then it would
seem that this would yield a useful approximation.

More recently the NCB have recognised the importance of making adjustments
for inflation, in the 1ight of the publication of Cmnd 7131 (G5). But as
the Hyde Committee proposals are only an interim guide the Board have further

postponed the publication of current cost statements (D28, p.35).

8. National Freight Corporation

As seen in section 6 the most comparable nationalised industry to NEC
(NBC) has gone some way towards accounting for inflation. However, NFC
has not specifically mentioned the problem of replacement cost accounting
in its reports.

Nevertheless, two very minor innovations have been made. Firstly,
depreciation on freehold buildings was discontinued in 1972 in order to
reflect the increase in value (D29, p.54). Secondly, in that year the
depreciation lives of certain vehicles were shortened. The net effect of
this was an ‘improvement in the financial results for 1971 of £0.3m. At the
same time however the Corporation refused to revalue fixed éssets because
of their specialised nature.

The evidence from the accounts suggests that NFC is too preoccupied with

reconstruction and reorganisation to concern itself with inflation accounting.



But it does explicitly show concern for the need to provide for the
replacement of assets, estimating that replacement cost depreciation would
be £29.4m compared with historic cost depreciation of £11:9m (D31; p:9);
Present pre-interest profit of £2;8m is clearly insufficient to cover a
supb1ementary depreciation provision of this magnitude;

The argument applied above to the NBC is relevant here. For in
opportunity cost terms there is an alternative market for the assets of NFC.
Thus there is a strong case for the introduction of comprehensive inflation-
adjusted accounts which would include data showing a better estimate of the

opportunity cost of the assets of NFC than the present historic cost accounts.

9. Post Office

A]thod@h the 1975/6 Accounts state that the Post Office were examining
the implications of Sandilands recommendations, inflation accounting had
already been introduced, even before it ceased to be a government department
in 1969.

The introduction of accounting for inflation took the form of a special

provision for depreciation and was introduced in the 1946/7 year15.

The reason for the introduction of this special provision for
depreciation was explained thus:

" In consequence of the general rise in prices since 1939, the
cost of renewing plant has considerably exceeded the accumulated
provision for depreciation of the plant renewed. From 1 April
1939 to 31 March 1947 telephone plant renewals cost some £28m
compared with depreciation provision of about £21.5m. The Post
Office estimate the excess on renewals in 1947/48 at £3m and expect
larger excesses in future years. They consider that it would cost
about £500m if all the telephone plant in situ at 31 March 1947
had to be renewed at current prices: the original cost of this
plant (adjusted to 1935 prices for older items bought at higher
prices) was about £300m".

(D32, pp.40-41, para.10).
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This method of providing additional depreciation with a consequent
reduction Byftﬁe same amount of the revenie surplus had the Backiﬁg of the
Treasury (D32; pp: 40-41 para 10); and is carried out up to the preseht day.
The supplementary depreciation charge is calculated on plant, furniture,

vehicles, garage plant and office machinery so as to bring the total

provision for the year into line with the current value of the assets. Buildings

remain to be depreciated on an historic cost basis.

The supplementary charge is arrived at by applying current price indices
to the historic cost of the above mentioned asset groups and by then
computing depreciation at "appropriate" rates on the added values. It must
be noted that no supplementary charge is made on those assets where it is
considered that technical advances mean that replacement cost is less than
or equal to historic cost (this applies to main circuits) or to assets on
which substantial sale proceeds can be expected on their disposal, as for
example, buildings.

According to the accounts these provisions have not been adjusted for
subsequent changes in price levels but, as has been shown (61), this may
not be necessary. There may be no need, in subsequent years to add to the
provisions made now, despite increases in the future cost of replacement.
The reasoning behind this is that as long as the accumulated depreciation
provisions are embodied in assets such that their value is 1ikely to move
more or less in Tine with the asset whose replacement is being provided for,
they provide a perfectly good "hedge" against unforeseen movements in the
price level. In addition, balance sheet matching requires that current
revenue should be matched with the appropriate current cost in order to
yield the correct measure of current income. In this case the theoretically
appropriate value of the pound in which to express depreciation expense

is the value of the pound in which the current period's revenue is expressed.
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Thus any price change in the f{xed'ésset'concerned which takes place
after’ current depreciation has been calculated is not a relevant
cdnsideration:
The following table demonstrates the magnitude of the supplementary

charge for depreciation in relation to historic cost depreciation.

TABLE '6: 'POST'OFFICE'DEPRECIATION'PROVISIONS'AND'PROFITABILITY'(1977/78)

............................. Em R
Historic Cost depreciation 390.5
Supplementary depreciation 350.6
Pre-interest, post all depreciation
profit 697.1
Less interest (net) 329.4
Profit post-interest 367.7
Average Net Assets 653.1
Pre-interest return.on capital 10.7
Pre-interest return on capital net of
Historic depreciation 16.0

Source: Post Office Annual Report and Accounts 1977/78 p.43.

The supplementary depréciation charge against profit significantly
reduces the pre-interest rate of return on capital from 16 per cent to
10.7 per cent. But if replacement cost accounting was introduced, the rate
of return is hn1ike1y to be depressed further to any significant degree.

Not surprisingly, then, the Post Office appears to consider the
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supplementary depreciation provfsion'to be an adequate adjustment for
inflation. It states explicitly (D34, p;7) that a cost of sales adjustment
would be immateria]! Relatively speaking, stocké'at £23.2m in 1977/8 are
insignificant (0.4 per cent of average net assets). But in absolute terms
this is quite a significant amount. The other proposal made by the Hyde
Committee, a gearing adjustment; is considered inappropriate because all
external finance is from the government. This is a reasonable attitude,

as has been argued in the similar case of British Gas. On the above grounds
the Post Office declines to publish a supplementary statement showing the

effects of inflation.



Part’ 2 Ch. 2: INFLATION ACCOUNTING IN THE PRIVATE SECTOR

In dec1d1nq upon which pr1vate 1ndustr1es to examine, the prime
objective was to obtain information for those industries operating under
market conditions similar to those of the nationalised industries.

" The main characteristics of the nationalised industries, for this
purpose, were taken to be:

(1) all, apart from BSC, are non-manufacturing;

(2) although some of the products/services of the nationalised industries
may be regarded as substitutes e.g. gas for electricity and coal, and
road freight and road passenger transport17 for British Rail, the
industries operate under a limited degree of competition, and in most
cases have an almost complete monopoly for their product.

(3) some are involved in primary extracting industries e.g. coal, and gas.
The main industries/firms seeming to fit some, if not all, of these

categories, and which although not an exhaustive sample, are likely to be

representative, were taken to be:

(1) Cement industry

(2) 1.C.I.
(3) Shell
(4) B.P.

These will be considered in turn.

Finally, the results of two cross-section studies are discussed.

(1) Cement Industry

Practically the whole of the cement produced in the UK is concentrated

in five firms, viz. Aberthaw and Bristol Channel Portland Cement Co. Ltd.,

Associated Portland Cement Manufacturers Ltd., Rugby Portland Cement Co. Ltd.,

. 18
Tunnel Holdings Ltd., and Ketton Portland Cement Co. Ltd.
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The pricing agreement of the cement cartel was one of those upheld by
the Restrictive Trade Practices Court; which was set up under the provisions
of the 1956 Restrictive Trade Practices Act: It is beyond the scope of this
chapter to consider in detail the cement manufacturers® agreement and, in
any case this has been documented e1sewhere; (176, p.182) suffice to say
here that the upholding of the agreement perpetuated a situation of market
power such that no significant ravalry has emerged and a pricing system where
prices diverged so greatly from costshas to lead to significant resource
misallocation. (see 177 for a detailed discussion).

It is interesting, then, to consider whether in view of the prevailing
market conditions of lack of competition, the cement industry has used
inflation accounting to any significant extent more than might be expected
and which might be construed as trying to conceal monopoly profits.

The information for this section was obtained from the annual report and
accounts of the companies and from the relevant data provided by "Moodies
Ser-vices".]9

We may consider the behaviour of each firm in turn:

(i) Aberthaw and Bristol Channel Portland Cement Co. Ltd.

The 1976 Annual Report and Accounts of "Aberthaw and Bristol" present
a fully detailed set of CCA accounts, based on the recommendations made in
Exposure Draft (ED) 18.
The main proposals outlined in ED18 provided for adjustments to the
accounts to be made in the following areas.
(1) additional depreciation to reflect the increased replacement cost of assets,
as a consequence of inflation.
(2) an adjustment to the cost of sales to take into account the increased
cost of stocks because of inflation.

(3) an adjustment to reflect the gain on holding meonetary liabilities, and



o~
. 1

=y

a loss from holding monetary.aséets: This Tatter proposal has been the

most controversial issue concerning the ED18 proposals, nevertheless Aberthaw
and Britsol include a calculation of the gain on net monetary liabilities,
whiéh amounts to £0.7m. The gain is attributed to the fact that much of

the expansion of the firm up until 1976 had been financed largely by
borrowings.

The fixed assets of the company were recalculated on a replacement cost
basis by using the following indices:

(1) plant, machinery, spares and deferred grants - "capital expenditure
in other manufacturing industries index". This index includes building
materials, timber furniture and pottery and glass.

(i1) builders merchant stocks - used the wholesale distributi@n,builders
merchant index.

(1ii) offices, 1and being quarried and the calculation of the effect on
shareholders interest - used the Retail Price Index.

Whilst agreeing with the indices used in (i) and (ii), it is argued
here that the Retail Price Index is not an accurate enough estimate of the
inflation in office and land prices, being too general. This is especially
true if we wish to assess replacement cost in earlier years notably in the
1972-1974 property boom years when the relative price of land increased
dramatically. It is suggested here that a more appropriate index to use
would be the "Building Society Loans on new dwellings - mortgages approved"20
index. The adjustment to the valuation of fixed assets resulted in a CCA
net book valuation of fixed assets in 1976 at £20.8m (D35, p.21) compared
with a Historic Cost valuation in the same year of £10.0m (D39, p.11) and
an additional depreciation charge of £0.6m (D35, p.20). This calculation
may be regarded as something of an underestimate, because as a note to the

accounts states; no values have been attributed to tHose assets which have



been fully depreciated in the historical cost accounts". (D35, p.22).

The cost of sales adjustments, amounting to £0.4m, has been calculated
by reference to.interna1 1nformation; The monetary items adjustment was
calculated on the average inflationary rates applicable to the cost of
sales and fixed assets adjustments;

The CCA operating profit was then-ariived at after charging depreciation
and the cost of sales on the basis of the current values to the business
of the physical assets consumed during the year. The CCA figures show a
pre-tax profit of £1.4m in 1976, compared with a historic cost profit of £1.7m.
Total gains for the year (including available profit) amounted to £4.3m, and
total equity capital and reserves were £19.7m compared to £5.2m in historic
costterms (D35, p.5). As a result of the revaluation of fixed assets, stocks
and investments £3.7m was carried to a Revaluation Reserve. From the- data
available pre-tax historic and replacement cost rates of return on net capital
employed may be obtained. Excluding goodwi1L Aberthaw earned a 13.8 per cent
pre-tax return on capital. If gains on monetary liabilities are included
the replacement cost rate of return is 5.9 per cent. (2.9 per cent excluded
gains on monetary 1iabilities). A striking change and one which highlights
both the effects of undervaluing fixed assets and the reduction in the
real value of monetary liabilities.

(ii) Associated Portland Cement Manufacturers Ltd. (Blue Circle Cement)

A.P.C.M. must have been one of the earliest companies to make adjustments
for inflation in its accounts, having introduced the following measures over
20 years ago. The charge for depreciation of fixed assets is charged from
the dates of original use, or subsequent revaluation, plus an additional
charge representing the increase in depreciation for the year required to
take account of the increase in the replacement costs of fixed assets from

the date of the last valuation, or acquisition, to the mid-point of the year.
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Surpluses or deficits arising at the time of revaluation are transferred to
a fixed asset’rép]acemént reserve, Accbrdiﬁg to the 1976 accounts-(037, p.20)
assets were last revalued at 1st January; 1974:

The additional depreciation is charged to the profit and loss account,
this, 1ike the surplus on revaluation, being transferred to the Fixed Asset
replacement reserve. In 1977, this additional depreciation charge amounted
to some £10m. The basic principle is similar to that used by British Gas
Corporation in its supplementary depreciation charge. However, the main
difference is that APCM records the increase in fixed assets, BGC does not.

A supplementary current cost statement, produced in accordance with
the Hyde Guidelines, is also presented (D38, p.6). Since depreciation is
charged on a current cost basis in the historic cost accounts, the extra
information in the supplementary statement is limited to a cost of sales
adjustment (€5.9m) and a gearing adjustment £2.1m). The current cost element
of depreciation is shown as £18.3m, made up of £11.3m additional depreciation
and £7m. extra depreciatioh resulting from asset valuations. The cost of
sales adjustment is calculated on stocks of goods, raw materials and fuel,
but not engineering stores.

(ii1) Ketton Portland Cement Co. Ltd.

In 1973 this company became a wholly owWned subsidiary of T.W. Ward Group.
The annual reports of Ketton Portland up to this date do not refer to any
attempts at inflation accounting.

(iv) Rugby Portland Cement Co. Ltd.

Any methods of accounting for inflation within Ruglby Portland Cement
will have to wait until a general consensus is arrived at. As the Chairman
has noted (D40, p.18):-

"It is apparent that inflation accounting will be the

subject of considerable debate before a.new . system is
completely finalised. While, therefore, I have no doubt
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that adJust1ng accounts for inflation is desirable, I can
see no point in producing.accounts in an entirely new form
until the final pattern which we shall have to follow is

- established.”

But following the publication of the Hyde Guidelines, it was estimated
that for 1977 pre-tax profit (£13;8m) would be reduced by about 40 per cent
if allowance was made for the effects of inflation.

The revaluation of certain assets of the company in 1973, which produced
a revaluation surplus of £2.6m (D40, p.14), has led to the introduction of
a form of inflation accounting in the shape of increased depreciation charges

in subsequent years.

(v) Tunnel Holdings Ltd.

The Directors of Tunnel Holdings are of a similar opinion to that of
their counterparts in Rugby Portland. It was stated in the 1976 Accounts
(D42, p.7) and reiterated in the 1977 Accounts (D43, p. 7) that the company
recognised that the real rate of return on capital in, manufactur1ng industry
has been "dangerously low" and as a consequence, companies have not provided
sufficient funds to maintain their businesses. But because of the lack of
unanimity in the accounting profession on a generally acceptable standard
practice, inflation adjusted accounts have not been presented.

However, by revaluing land and buildings in 1971/2 on a going-concern
basis at £4.95m (D42,p.16) a rough and ready form of inflation accounting
has been introduced. This resulted in £1.59m being transferred to reserves

amd a consequent increase in the depreciation charge.

(2) I.C.I.

Imperial Chemical Industries (I.C.I.) was formed in 1926 by the amalgation
of four chemical companies, namely Brunner, Mond and Co. Ltd., Nobel Industries
Ltd., The United Alkali Co. Ltd., and British Dyestuffs Corporation Ltd.

By 1973 it had over 400 subsidiaries and was Europe's largest chemical



manufacturer,

'Up to the end of the 1975 financial year; I;C:I; had pub]ished
accounting data on a CPP basis; for comparison purposes: However, in the
1976 accounts this practice was discontinued, following the publication of
ED18, and the acknowledgement 1in the Accounts that CCA is of"greater relevance"
than the CPP method (D44, p.9).

I.C.I. make the point that CCA asset valuations involve more subjective
Jjudgements than are required by histcrical accounting (D44, p.9) but do not
seem to consider this a major problem.

The data published in the 1976 accounts were not based on detailed
revaluations of assets, because there was insufficient time to carry out
such exercises. But the 1977 accounts publish a comprehensive current cost
statement covering the two years 1976 and 1977. The comparative histor{c
cost and current cost data f&f 1977 are produced in Table 1.

A number of interesting points emerge from Table 1 and from the accompanying
notes (D45, p.36). In practice each asset class has a range of depreciation
lives. Historic cost depreciation is based on a conservative view of asset
Tives, in order to make an ad hoc adjustment for inflation. But for current
cost depreciation average asset 1ives are assumed to be at the larger end
of the range. As the Accounts note (D45, p.21) current cost depreciation
Tives are up to fifty per cent larger than historic cost depreciation lives.
This serves to minimise the gap between the size of historic cost depreciation
and the size of current cost depreciation. This reduces the effect of
inflation accounting.

The cost of sales adjustment follows the recommendations of the Hyde
Guidelines.

However, I.C.I. departs from the Hyde Guidelines in its gearing

adjustment. In an approach similar to that suggested by Kennedy (77, p.63)



TABLE 15'7¢URRENT'c05T'STAT;MENT'FQR'I.C;I.'1977

 HISTORIC.COST. . " C.C.AL. .~
..... gm0 U UEM T UEm S Em
Trading Profit 552 552
Less inflation adjustments:
depreciation 182
cost of sales 57
Erosion of net monetary.assets........ .. ... ....... ... .. 12.. . .. 251.
Pre-Interest Trading Profit. .. .. . _ ..652. ... .. ....301.
Plus Investment Income 65 65
Net profits of associated
.. .companies 31 96 31 96
648 397
Less Employees profit sharing :
bonus 29 29
Interest payable 107 107
Exchange loss on net current
assets overseas 29 69 40
Profit before Taxation and grants 483 261
Less Taxation less grants 202 142
Profit after taxation and grants 281 | 119
Gearing Adjustment 59
Exchange gain on Financial
items 27 86
Profit before minority.interest.. ... ... ... ... . ... 281.. . 205
Average assets .employed. ... ... ... .. ... .. .. ... ... 3600. ... . 6185
. .Pre-Interest Return.on.Capital... . . T 18.3% 4.9%

Source: I.C.I. Annual Report and Accounts 1977 pp.22, 36




the gearing adjustment is, effectively, divided into two parts.

This is acﬁieved'by cdhs{dering trade creditors as neéative monetary
assets; rather than as monetary liabilities. This he1ps to reinforce the
distinction between an entity view of the firm and a proprietory view.
Accordingly I.C.I; make an adjustment for the erosion in the real value of
net debtors. This is shown as an addition to trading profit before interest.
finénced by net non-trading 1iabilities (borrowings less cash), is shown
as an addition to post interest profit.

A further departure is represented by an adjustment for exchange gains
or losses on the non-sterling part of non-trading 1iabilities. This either
increases the gearing adjustment, in the case of an exchange gain, or
reduces it, if exchange losses are incurred.

Other minor adjustments are made in respect of taxation and grants.

(3) "Shell"

The Royal Dutch/Shell Group is owned by two non-operating parent
holding companies, The Royal Dutch Petroleum Company having a 60 per cent
interest and the "Shell" Transport and Trading Co. Ltd. a 40 per cent
interest.

The principal investment held directly by Shell Transport and Trading
Co. Ltd. are its 40 per cent shareholdings in the Shell Petroleum Co. Ltd.
and in Shell Petroleum N.V. These two companies are the main holding
companies owning the total group interest in the other, servicing and
operating, companies forming the Royal Dutch/Shell Group.

Companies 1ike Shell U.K. Ltd. are merely operating companies within
this structure. The 1976 accounts of Shell U.K. Ltd. make no mention of
accounting for inflation. However, there is a note to say (D46, p.27) that
from 1st. January 1976 the company has changed from a depreciation to a

depletion basis for the writing down of the value of production assets in
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the North Sea gasfields, That is such assets as platforms and infield
pipe1ines'weré-tb-be'written'down'on a unit of producfion basis; The charige
of policy resulted in an increase in retained earnings at 31st December 1975
of £3.5m to reflect the partial release of depreciation provided up to this
time under the previous po1icy;

Subsequently, in 1977, Shell U;K. stated that inflation accounting
would not be introduced until there was a consensus of opinion in the
accounting profession and until it was clear which method of inflation account-
ing would be most suitable for the company. (D47, p.4).

The parent company, Shell Transport and Trading, however, have produced
a fairly comprehensive set of inflation accounts prepared on a CPP basis
and which relate to the operating activities of the Royal Dutch/Shell Group
as a whole. The supplementary information has been provided for a period
of five years from 1973 onwards.

When compared with ‘the accounts calculated on a historic cost basis
the CPP accounts for 1977 show a 5.9 per cent return on net assets, compared
with a 19.2 per cent return on historic cost.(D49, p.50). The table below
presents the other salient changes in the balance sheet data for 1977,
after adjusting by the Retail Price Index.

In the 1976 Accounts (D48, p.31) the company noted the publication
of ED18 but pointed to the controversial aspects of it. Especially relevant
to "Shell" are the major practical problems relating to overseas subsidiaries
and associated companies. Also important from Shell's point of view are
developments in U.S.A. because the bulk of crude o0il is traded in dollars,
and in Holland because that is the home of one of the parent companies.

Both these countries have produced draft inflation accounting proposals,
but as in Britain, nothing universally acceptable has been agreed. Until
such time as there is unanimity the company states that it will continue

to produce comparable accounts on a CPP basis.



TABLE 2: * COMPARISON OF HISTORIC COST AND CPP RESULTS'FOR ROYAL DUTCH/
' “SHELL "GROUP" FOR 1977 ) -

HISTORIC COST CPP
........................................ fm.o . ... Em
1. Profit and Toss Account
total revenue 23,963 24,894
depreciation 617 1,231
cost of sales adjustmént - 396
gain on net monetary
Tiabilities - 397
net income 1,340 774
2. Balance Sheet
net property and plant 8,141 13,408
investments in Associated
Companies 591 1,654
net current assets 3,209 3,433
minority interests 898 1,679

Source: Shell Transport and Trading Co. Annual Report and Accounts
1977 pp.50-1.

As hinted at above inflation has a great effect on Shell Trasnport from

an international point of view. The existence of differential inflation

rates (most relevant in the case of U.S. dollar and Netherlands guilder)
between currencies means that if the transfers of non-sterling property, plant
and equipment are recorded based on historical exchange rates, a substantial
understatement in current sterling terms results. The Accounts claim that

the difference between these two figures, in 1976, was £1,830m. The
additional effect of associated companies using closing rather than historical

rates would have increased the Group's investment by about £520m. It is
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believed that the complications of historic éxchange rates are approximately
allowed for by the use of the Retail Price'rndex; because this reflects

imp1icit1y the higher rate of inflation in the UK than in other countries.

4. British Petroleum Co. Ltd., (B.P.)

It is interesting to study B;P: not just because it is the largest
industrial concern in the U.K; in terms of turnover; but because at the end
of 1977 about 31 per cent of the shares of B.P: were owned by the government
and 20 per cent by the Bank of England. The remainder is held by about 177,000
stockholders. Under an amendment to the Company's articles of association,
introduced when the government acquired its interest in 1914, the government
has the right to nominate two members of the Board with power to veto any
resolution. This right of veto has never been used, and the government has
undertaken not to interfere in the company's commercial affairs.

The 20 per cent share held by the Bank of England was purchased in
1975 following liquidity problems of Burmah 0i1 Co. Ltd. The Bank of England
has undertaken not to exercise the voting rights attached to its holding, and
the government has said it will not exercise a greater proportionate vbting
power. Indeed the government decided in December 1976 to dispose of some
of its share.

It is clear from the above outline of its capital structure given by
the company (D51, p.21) that the company is mid-way between being a nationalised
firm at the one extreme and a private company at the other, and so it is
interesting to assess whether the introduction of accounting for inflation
is different from private or nationalised industries.

In fact B.P. produced comparable CPP accounts for the financial years
1974 and 1975. However, following the publication of Sandilands and ED18

the company no longer regarded the publication of CPP accounts as helpful and
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have therefore discontinued the éxerc{Se.'

Like a number of the other concerns analysed 1in this chapter; B.P. support
the basic princip1es-behind the CCA proposals but have certain reservations.
These are, as specifically referring to B.P: -

(i) the need for agreement on the treatment of 0il reserves and overseas
assets; |

(ii) the need for more harmonisation between the differing world-wide
requirements for inflation accounting;

(iii)the existence of excess capacity in the oil industry means that the
replacement cost for sﬁipping and distillation assets bears no
relationship to either realisable asset values or earning capacity.

The first two reservations arise since B.P. must comply with the
inflation accounting rules in other countries where the company has operating
assets. This problem also affects Shell Ltd.

If the company is to continue as a going concern then the problem of
replacement cost equalling realisable value is irrelevant. Further, the
reduction of earning ability, due to excess capacity, sh6u1d be reflected
in the specific indices used to value assets.

Nevertheless, whilst stating these reservations, a supplementary current
cost statement is provided , in accordance with the Hyde Guidelines, The

comparative historic and current cost data are reproduced below.

TABLE 3: CURRENT COST ADJUSTMENTS FOR B.P. 1977

. Em £m
Income after customs duties
..and.sales.taxes.. ...... P 12,258.0
Less operating costs - 9561.0
_ historic cost
-------- depreciation--- - - .- --303.7-------9,864.7

Pre-interest historic cost
..profit 2,393.3




Cont'd.

" fm " fm
Inflation adjustments: B
depreciation 203.0
..cost.of.sales . . . .0 .00 T 123,000 326.0
Pre-interest current cost .
..operating.profit. ... . UL T oL 2,067.0,

Less interest and financing cost 207:5
Add gearing.gain........ ... ... .. .. 101.0. .. ..106.5

Post interest current cost
profit. . ... ... 1,960.5

Source: B.P. Annual Report and Accounts 1977 pp. 14,28.

5. Inflation Accounting in Industry in General

A random sample of 242 companies was sent a mailed questionnaire as
part of the investigations of the Sandilands Committee (G4)22. From the
fifty per cent of companies who responded, the extent of inflation accounting
was found to be as shown in Table 4. Clearly, the evidence from the
published accounts of the companies studied above suggests that they are
little different from industry in general, as evidenced by the data in the'
Table.

The nationalised industries have been discussed in detail in the
previous chapter, but it is noteworthy that adjustments for inflation in
the management accounts are no more in evidence than is the case with the
published accounts.

With respect to quoted and smaller companies it was interesting to
test for significant differences in the degree of implementation of
inflation accounting, especially in the 1ight of recommendations that larger

23

firms should show a lead The results of these tests indicate very Tittle
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TABLE 4: “INFLATION ACCOUNTING IN INDUSTRY IN‘GENERAL

.. Maiiageienit . Accoiints . PubTisked Accounts

Annual Adjustments made
for the impact of inflation Quqteq Smaller Nation- Quoted Sm1 Nation-

alised alised
o R . Cos. , gl
............................ _.._..........‘?951...‘?9?7.....I..Rad,......°.S.._C°S Ind.

(%) (%) (out of (%) (%) (out of

. 7) 7)

(a) Fixed assets in the

balance sheet 13 14 1 11 4 -
(b) depreciation 1 14 2 7 4 1
(c) cost of stocks consumed 10 18 1 5 7 -
(d) cost of holding cash and

other monétary assets 9 14 1 3 7 -
(e) The gain to the equity on

borrowing _ 9 7 1 5 - -
Number.of companies. . . .. .....87....28....... 7 . .87 28 7

Source: Sandilands Committee Report Cmnd 6225 p.261, 287

TABLE 5: ADJUSTMENTS TO ACCOUNTS FOR INFLATION-DIFFERENCES BETWEEN QUOTED
AND SMALLER COMPANIES

Annual Adjustments Published Accounts ... .. Management .Accounts
made for the impact
of inflation on t-test Yates corrt'd t-test Yates corrt'd
Chi-Square Chi-square

(a) Fixed assets in

the balance sheet 1.0739 . 0.7577 -0.1369 0.0100
(b) Depreciation 0.5814 0.0345 -0.4274 0.0037
(c) Cost of stocks

consumed -0.4219 0.0015 -1.1396 0.5259
(d) Cost of holding

cash and other

monetary assets -0.9390 0.0907 - 0.7671 0.1689
(e) the gain to the

equity on

_.borrowing... .....1.3477' . . .0.3158........ 0.3216....0.0025 ...




Note: 1. Sig. ot 0% jewl

2. degrees of freedom for (1) t-test = N +n, - 2 =13
(i1) Yates corrected Chi-squared = 1
3. Yates corrected Chi—squared results are as computed by SPSS.

(see 125).

evidence of any differences. NonetheTess, the results are reported in

Table 5. Indeed the only significant difference at the ten per cent level refers
to the adjustment to be made for the gain to the eqtiity on borrowing. The

very low incidence of inflation accounting is strikingly in contrast to the
percentage of companies claiming to be in favour of introducing inflationary
adjustments.

The evidence from Sandﬂands24

indicates a range of favourability from
eighty two per cent of smaller companies favouring adjustment to fixed assets
in the published balance sSheet to forty two per cent of quoted companies in
favour of adjustments to the cost of holding cash and other monetary assets in
the management accounts. The dichotomy between what is favoured and what
is practiced must surely be attributable to the lack of consensus in the
accounting profession concerning the exact nature of adjustments for
inflation.?®
Further evidence, if such were needed, that relatively few firms are
making any attempt at accounting fof inflation is provided in a study by

Nguyen and Whittaker(126)

which investigated the importance of a high rate

of price 1'nf1at1'on26 in causing the amortisation funds accruing to individual
industries to fall short of their replacement needs. They found that all
industries in the study, except gas and electricity, had amortisation funds
considerably less than their replacement requirements. For nine of the
industries analysed amortisation funds were less than half of their replacement

requirements. For example vehicles, sﬁipbui1ding, mineral o011 refining, and

Iron and Steel had amortisation funds as a proportion of replacement
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requirements:of 8 per cent, 30:per éent, 34 per cent and 36 per cent respectively.
Thus many firmé-weré 1ike1y; they concluded, to face difficulties in financing
these "deficits" and the rate of growtﬁ of their investments was 1ike1y to

be seriously affected.

Part 2:'SummaryfandfConc]uéiohs

A great diversity in approaches to accounting for inflation have been
reported. The simplest way to summarise the findings of this survey is
provided below: (Table 6).

The following conclusions may be drawn.

(1) At the time of writing neither the nine major nationalised industries

nor the private firms considered, have pursued methods of accounting for

inflation very far. However, there is both explicit and implicit evidence

that this arises from the lack of unanimity in the accounting profession

about which method(s) to choose.

(2) As a result of the lack of consensus a majority of the firms and industries

studied have been prepared to make ad hoc adjustments for inflation. It is

argued here that, because these have varied between industries, inter-

industry comparisons are distorted.

(3) Consequently there has been little progress towards implementing the
propoéa]s of the 1961 White Paper, and hence small improvement

in the information available to assess the efficiency of the nationalised

industries.

(4) The limited use of other efficiency criteria in the nationalised industries

(such as those proposed in G3) 1is well documented and the practical problems

of implementing the theoretical tools are understood (for example see 121).

It is surprising, perhaps, that there has been so little pressure to introduce

inflation accounting, which is conceptually more straightforward and which

possesses greater practical applications than the other efficiency criteria.
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Table 6: Check list of approaches to inflation accounting by the

‘nationalised industries and selected private firms.

INFLATION ACCOUNTING

INDUSTRY/FIRM

Used in
Historical
Accounts

Supple-
mentary
data

Internal
Exercises

No.
Attempt

Other
ad hoc
me thods

1. Nationalised
Industries.

Brit. Airways
BGC

BSC

Brit. Rail
Elec. Cncl.
NBC

NCB

NEC

Post Office

¢ \\ SN

¢ (S AN

2. Private Firms

Aberthaw and Bristol
Channel

A.P.C.M.

Ketton Portiand
Rugby Portiand
Tunnel Holdings
I.C.I.

Shell

WA\

WS

3. Part Nationalised
/Part Private

B.P.
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(5) The reduction of declared pfofit Tevels occasioned by a measure
of compensation for inflation in accounting, be it by supplementary
depreciation or . . charging capital to revenue, may help to

protect”industries against crude use of profits figures by the Price
Commission and the Press; but it may have the effect of helping to

obscure the true rate of return being earned.

(6) There is very little difference between the attempts made by the
nationalised industries and the attempts made by the private firms
considered. Nor can these be said to differ from the position in industry
in general.

(7) The problems of comparability of the results of the nationalised
industries being complicated by ad hoc inflationary adjustments has been
alluded to above. But from the evidence presented here there appears to
be a problem arising from following the recommended Hyde Guidelines. This
is that some nationalised industries are charging supplementary depreciation
and then adding back a gearing adjustment. Those nationalised industries
without Public Dividend Capital have madé no gearing adjustment. Thus

in order for comparisons to be made on a like-with-1ike basis it appears

that profits before interest and gearing adjustments should be used.




10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

o :
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PART I1: FOOTNOTES

With the passing of the Civil Aviation Act 1971, which brought together
BEA and BOAC.

The corresponding total of shareholders' funds for 1975/6 on a CCA basis
was £596m, according to the 1976/7 accounts.

The Secretary of State continues to set a target rate of return before
interest, as required by the British Airways Board Act 1977.

The change, of course, means an increase in the average depreciation life
of S1-11 aircraft.

A note on p.14 of the 1972/3 accounts considered that no useful purpose
would be served by revaluing land and buildings.

At the end of 1975/6 financial year, reserves totalled £84m (1975/6 Accounts
p.13).

Where r = rate of return, = = profits, K = capital stock.
Ist May, 1949.

See Gas Act 1972 Section 16, p.13 for the conditions for this to occur.

See Gas Act 1972 Section 2(2) parts (c) and (h) for precise definitions.

Some storage is necessary because it is impossible to extract gas at a

fast enough rate to meet daily peak winter demands. The main method, although
there are also LNG holders and linear storage systems, is "l1ine-packing"
whereby, overnight, gas is drawn from the North Sea and stored under higher
pressure than usual in the main transmission system.

For 1976 financial year. This also included £45m relating to assets which
under the present conventions are 1ife expired.

This was arrived at by using the Retail Price Index to convert historic

cost figures by reference to the dates on which the expenditure occurred.
This had to be estimated in a number of cases.

p.2.

Because of Defence Regulation 60N which suspended publication of the accounts.
This was not revealed until publication of the 1947/8 accounts.

Note that net fixed assets are calculated net of historic cost depreciation
only.

Also, of course, there is private passenger and haulage, but these tend to
be in different market sectors.

Since 1973 Ketton has been a subsidiary of the T.W. Ward Group.

The author would 1ike to thank Dundee College of Technology Library for making
this information available to him.



20.
21.

22.

23.

24,
25.

26.

dean B

This index is published in HMSO Housing.Construction Statistics

This excludes Carrington Viyella Ltd., a company in which I.C.I. has a

large shareholding (35 p.c. in 1973) but whose accounts are not consolidated

with I.C.I.

For the method of selection and source of this sample see (16) Annex B
pp. 284-285. See also Annex F op.cit. p. 287 for a detailed analysis of
the number of firms in each industry selected; and Annex A op.cit p. 279
for the questionnaire used.

For example see F.E.P. Sandilands Inflation Accounting Cmnd 6225 1975
para. 552 pp. 166-167.

Sandilands op.cit. p. 260.

It must be borne in mind that the Sandiland's survey was carried out in
1974. The evidence in the rest of part three relates to the position at
the end of 1977. However, as the accounting profession was 1little
nearer-agreement in 1977 than it was three years earlier it was not
thought that the time-lag results in any significant discrepancies.

At the time of their study (1975) price inflation was running at an
anfiual rate of 16 per cent.




PART 3: REPLACEMENT COST RATE OF RETURN FOR THE GAS INDUSTRY
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INTRODUCTION

In previous chapters the theoretical economic and accounting
aspects of performance measﬁrement in general have been discussed,
It was concluded that for overall performance measurement a
replacement cost rate of return should be made. Different
definitions of replacement cost and the use of different price
indices to measure assets will produce different cost rates of
return.

To recapitulate, brigfly, the replacement cost rate of
return to be usad in this context is to be determined by:

(i) A revaluation of all assets of the firm (including
stocks) using specific indices for each asset.
(ii) Consequent upon (i), an adjusted depreciation allowance
using specific indices.
(iii) An adjustment to the cost of sales.
(iv) An estimate of the real gain on holding assets.
(v) An estimate of the real loss on holding net monetary assets.
(vi) An adjustment to turnover and operating costs to take
account of the fact that they accrue throughout the year.

In part two it was shown that the nationalised industries
as a whole have made little progress towards the introduction of
inflation accounting, and hence they have made little progress
towards the use of a replacement cost rate of return. It was seen
that the gas industry has made the greatest advance in this
direction.

This part, then, sets out to provide an independently



determined replacement cost rate of return for the gas industry,
using the above adjustments as a basis.

It is recognised that it would be a little dubious to compare
the replacement cost rate of return of the gas industry with its
historic cost rate of return and with, say, a replacement cost
rate of return for all manufacturing industrxy, at one point in
time, because of the possible distortion created by short term
economic factors. For example, price control in the nationalised
industries. Thus the repluocement cost.rate of return has been
calculated for Ehe period 1960/61 to 1977/78. Taking a period
of this length also provides sufficient date on the performance

of the gas industry prior to the Gas Act 1965 which instigated

the movement towards a centralised structure, culminating in the
formation of the British Gas Corporation (B.G.C.) in 1973.

The first chapter discusses the methodological problems
encountered in revaluing the assets of the British Gas Corporation
ard presents estimates of the gross replacement cost valuation of
the assets of B.G.C. In the second chapter the estimated replace-
ment cost rates of return for the period under study are presented
and discussed. This includes comparisons with the historic cost
‘rates of return earned by the industry and comparisons on a
replacement cost basis with other broad sectors of industry.

Part 3. Ch. 1

Estimations of the Gross Replacement Cost of
the Assets of B.G.C. - 1960/61 to 1977/78

Introduction

A preliminary task was the identification of broad

categories of the fixed assets owned by the gas industry. This
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helped the determination of the price indices:necessary to

- make the revaluation adjustments. Fortunately, this information

is provided in the annual reports and accounts of the industry
The following table presents a detailed breakdown of the

historic cost valuation of the fixed assets of BGC:

Table 1: Tyoe of Fixed Asset and Percentage of Total

" Fixed Assets Represented by Each Asset 1977/783

Type of Asset Asset value (£m) | % of total

(1) Freehola Land agd Buildings 114.8 4.8
(2) Long Leasshold Land and Buildings 12.3 0.5
(3) Short Leasehold Land and Buildings 6.6 0.3
Total Land and Buildings 133.7 5.6
(4) Mains : 1365.8 57.2
(5) Sexvices 261.3 11.0
(6) Gasholders and other storage 89.6 3.8
(7) Plant and Machinery 324.8 B. 6
(8) Meters 123.0 5.2
(9) Motor Vehicles and Mobile Plant 24.7 1.0
(10) Furniture,Fittings & Office Machinery 18.7 0.8
(11) Miscellaﬁeous 42,2 1.8

Total Fixed Assets* 2383.8 100.0

Source: BGC Annual Report and Accounts 1977/78 p.40.

* []
excluding assets of subsidiary companies.



It is most important to note that the data shown in
Table 1 represent the sum of investments less displacements
(i.e. gross book value) since vesting date, and do not include
prevesting assets. Prevesting assets are quite significant
but any amounts relating to these were written out in 1973.
Even before this date any data relating to prevesting assets
referred only to net book values. For purposes of revaluing
assets net book values provide insufficient information. They
represent the original investments less accumulated depreciation
provisions but for asset valuation gross book values are
required.

As the data in the accounts is deficient to the extent
that prevesting data is excluded, and complicated by displace-
ments since vesting day the original approach was to make
estimates of the numbers of buildings, mileage offmains,nﬁmber
of vehicles etc. These raw data could then be multiplied by
an "average" valuation for. each type of asset to produce a
replacement cost valuation. Aithough this approach could not
be used in the end, the methodology is revorted for reference
purposes along with the actual method used.

Methodology

l. Land and Buildings

Land and Buildings present the main problem because it is
not possible simply to adjust the net book value shown in the
accounts by the appropriate index. Ideally, without the benefit

of internal valuations by the Corporations surveyors, it would

be bast . to obtain an estimate of the numbers of the buildings



owned by the industry. This is because (i) the cost or
valuation of land and buildings for former undertakings taken
over in 1949 were written out of the records on 31.3.73, the
date of formation of B.G.C., as they could not then be
separately identified.As the Corporations accounts state some
of these assets have a substantial value, Although, in relative
termé much of this will have been overshadowed by the
construction post vesting-day of a number of administration
centres. Much of the prevesting land and buildings will have
been written off with the advent of North Sea Gas.

(ii) freehold land is not depreciated but buildings standing
thereon are depreciated and, to complicate.matters further,
over varying periods.

(iii) it is also important to know where the land and buildings
are because of significant regional variations in land and
buildings valuations.

Once the numbers of buildings had been obtained it was
then envisaged that estimates of value would be obtained by
asking a qualified surveyor to estimate the values of some
"typical" gas corporation . buildings (showrooms, offices,
etc) using a measure of size as a guide to valpe. Then indices
could be applied to produce a time-series of valuations for
the period under study.

However, this initial approach was unsuccesSful, for
reasons which will become clear below:

(i) Estimation of numbers of buildings

The initial direct approach of a mailed request (see pt.3

Appendix I for a specimen copy of the letter) to all twelve
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BGC regions for information failed partly because of the BGC
policy of not providing general information on a regional
basis,l and partly because of the high cost of producing the
data required.

It was surprising to be told during an interview with
BGC accounting management that there was no complete and
comprehensive asset register. This, ip was pointed out to
the author, was mainly due to historical reasons at the time
of nationalisat:_i;on.’2

A second approach, based on the assumption that most
commercial premises will have a telephone number, was to use
the Post Office telephone directories for Britain as a
source of BGC premises. This is not wholly aécurate because
of deficiencies in the telephone directories (e.g. because of
delay in publication premises disposed of may still appear) and
the policy of some regions that callers should telephone a
central unit and not their local showroom (see, pt.3 Appendix II
for the methodology of estimating showroom figures for these
regions).

Using telephone directories it is possible to stratify
BGC premises into the categories upon which valuations could
e estimated. (E.g. Headquarters, (national, regional, area)
showrooms, service centres, gasworks, gas terminals,
distribution offices, etc). The data assembled from the
search of the telephone directories is presented in Pt.3

Appendix III. Land and Buildings are categorised into
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twelve sub~headings broken down by Region3.

(ii) Estimating size and valuation

whilst the numbers problem could be solved, as outlined
above, there remained the problem of producing a size-
distribution of the different types of buildings to which
estimated valuations of "typical" showrooms, offices etc could
be applied. Information on physical size, e.g. floor area, is
not available publicly. It was suggested that)the rateable
values of a representative sample of premises should be obtained4
and that this would provide a good proxy for size for valuation
purposes. However, for a number of reasons this approach to
valuation of land and buildings did not provide an answer.
These are:
(1) rateable value bears no direct guide to market capital
value, which we take as the nearest estimate to replacement
cost. Rateable values are derived from annual rental values
as they occurred in the open market at the time of the
compilation of the rating lists. The gross rateable value of
a showroom, say, would be based on the estimate of the annual
rent which could have been obtained for it if offered to let,
vacant, on the assumption that the tenant would pay rates and
the landlord would bear the cost of repairs and insurance.
Problems arise because of the dearth of open market trans-
actions for certain types of property.
(ii) hereditaments occupied by the gas and electricity
authorities are excluded from rating by sections 33 and 34 of

the General Rate Act 1967, but there are certain exceptions

in sections 33(2) and 34(2), e.g. showrooms and offices not



situated on operational land. These latter are assessed in
the normal ways, which as seen in (i) above is unsatisfactory
for capital valuation purposes. As regards gas hereditaments
on operational land it is impossible, from the rating lists,
to assign a rateable value to each type of premise, because
gas hereditamenfs are entered as a total sum for each local
authority rating area.
As was pointed out to the author:
"... The "gas hereditaments" are mérely an apportionment,
for the rating area, of a global rateable value calculated
and amended from time to time, according to statutory

formulae based upon numbers of therms supplied per mile
of trunk main.

"Although the historical roots of the global total
originated in rateable values which were themselves
derived from valuations, even those were based upon the
accounts of gas undertakings and are not related to the
market value of the buildings and other assets. 1In short,
the gas hereditaments are not now (if they ever were) an
indication of property values"™ ©

Thus the use of rateable values for capital valuation had
to be discarded.

The approach used.

Recourse was then made to the information contained in
the annual reports and acéounts. Since vesting date the
accounts contain data on annual investment in land and
building, and all other assets, and also data on "investment
less displacements". Now this is important because from
1967/68 onwards displacements of land and buildings involved
in gas manufacture increased with the aavent of North Sea
Gas. As the accounts note (D10, p42 Note 1 (d).

"The unamortised residue of costs of coal-based

plant made obsoléte as a result of new sources of
gas supply and technical developments has been



taken to.displaced plant account. This account also
includes the unamortised balance of 6il-based plant
taken out of commission sooner than 'expected due to .
the introduction of natural gas. ... proceeds from the
sale of assets are applied to reduce the unamortised
balance".

Initially the intention was to write this off by 1980-81 but this
was brought forward to the end of the 1977/78 financial year as the accounts
note (D11, p.43 Note 1 ccs).

Quite clearly this action will have a marked effect on the age profile
of BGC's land and bui]dings7; In calculating the replacement cost of the
land and buildings it seems reasonable to assume; given the above note, firstly
that the older land and buildings will be displaced first, and secondly that
the land and buildings displaced will be disposed of. A note of caution is
entered here because it is likely that some of the land content will be
retained. However, given the data limitations it is not possible to assess
what this is. Hence in the following estimates this problem is ignored.

The effect,if the land content is present,will be to deflate the estimated
replacement cost. It is thought that the effect will not be significant.

Now using the data in the accounts there are two ways of calculating
the length of the age profile, both of which produce the same result. The
first is based on data gross of depreciation, the second is based on data
net of depreciation. Using data gross of depreciation and defining It = gross
investment in an asset in year t, Jt = displacements in year t (i.e. assets

taken out of use before being fully depreciated), K, = disposals in year t

t
(i.e. assets taken out of use after being fully depreciated), the age profile
(n) of the assets in use is approximated by the number of years of investment

in an asset that it takes to solve the following:

2 Te Z Te = ZJt - g’ K., T = current year
t=V

t = T-n t=V

ﬂ
i
<
<
i

vesting day



Pt

W - <)

In words, the age profile of the asset is estimated by summing
backwards the gross investments in the asset until the total

is approximately squal to the total of gross investments from
vesting day less the gross value of displacements and disposals
since vesting day. The same age profile may be obtained by
using nét data. This "gross method" has been used to revalue
each asset category of B.G.C. Thus it is necessary to bear the
above expression in mind when each asset category is discussed
subseéuently.

If we return to the case of land and buildings it is seen
that if the above procedure is followed then because of
displacements of gas making land and building since 1967/68 the age
profile becomes progréssively shorter from 1967/68 onwards. Thus
for purposes of estimation the replacement cost of land and
buildings an age profile ranging from thirteen years (1977/73)
to eighteen years (pre—l966/é7) has been used.

It is conceded that this age profile seems somewhat shorter
than may be expected. 1Indeed, BGC depreciate buildings over a
longer period than this. But given the limitations of the data
available to the author it seems impossible to make any further
refinements. For example, an inspection of the accounts readily
reveals a practice of redefining asset categories from year to
year, so that assets may be switched from one category to another.

Further, the lack of any data on investments prior to
vesting day has meant that annual investments in land and
buildings prior to 1949 have had to be estimated. For purposes

of this exercise annual investment in land and buildings prior



to 1949 was assumed to be equal in real terms to the average
of the three years 1949/50 to 1951/52. This applies here to
the period 1949/50 to 1943/44. The reasonableness of this
assertion is based on the assumptions that immediate post-war
demand did not fluctuate and that the individual gas companies
did not increase investment because of the knowledge that
nationélisation was imminent.

The choice of an index for land and buildings

Two alternative indices present themselves:
(1) The index of the average price of new dwellings - mortages
approved with Building Societies.8
(ii) The index of the cost of new construction, which measures
the average change in the cost to clients of new building and
civil engineering work in general, rather than changes in the
cost of particular types of work.9

The former index is concerned solely with private domestic
properties and thus has a narrower base. But it has the advantage
over the latter in that it includes the cost of land in new
dwellings which the latter index does not.

The choice of which index to use ﬁinges on the effect
of the land element over the period under study. Inspection of
Fig.l, which plots the two indices for the period under study reveals
the following. The pattern of the two indices are very similar,
although at different levels, up until the early 1960's when they
converge. After 1970 the average price for new dwellings index is

growing at a faster rate. This is attributable to the shift in the

relative price of land in the early 1970's during the property
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boom. Aé the land element is important in an assessment of
capital value it was decided to use the average price of new
dwellings index.

It was seen above that the estimated age profile of land
and buildings was from 13-18 years. Assuming that this
remains constant throughout the period a series of price indices
is required from 1943/44 onwards to enable the replacement cost
valuation of land and buildings.in 1960/61 to be estimated.
As the new dwellings index is not published prior to 1956 the
following solutions were employed:
(i) The missing data for 1949 to 1955 ware estimated by splicing
the new dwellings index with the new construction index.
(ii) Prior to 1949 the Building Materials index was spliced
onto the above data.ll

Thus, in general, the replacement cost valuation of land and

buildings in anyyear is estimated by:

T n = length of age profile
T = :E: 1t LIT £ = annual 1nve§tm?nt in

£=T— T land and buildings

- t LI = index for land and

buildings at end of
age profile
- LI = average-—<annual price
for land and buildings
for each year in the age
profile.
2. Mains
According to the Gas Corporation accounts, mains represent
the greatest proportion of total assets, measured at historic
cost. (£1365.8m or 57% of assets). Although the accounts give

a figure of mileage of gas mains in use 136,000 miles in

1977/78 it is difficult to arrive at an accurate replacement



cost valuation by multiplying this by, say, an index for steel
tubing or average cost data because of the great diversity in
type of pipe (diameter and material) between the National and
Regional transmission systems. Diameters range from 48" to
3", and materials can be steel or plastic. This can result in
large differences in the cost of mains pipe per mile. Plastic
piping in use tends to be smaller in diameter, although this
alone does not account - for the difference in cost. Metal
pipes have to be welded together, then each weld has to be X-
rayed for defects. As a further safety measure the metal pipe
is then filled with water and pumped up to a pressure twice
that of normal use and kept there for twenty four hours to
test the strength of the weld. Further, as the welding of the
pipes is a specialist task, labour costs are extremely high.
Hence the wide differences in average costs per mile.

However, in the absence of any internal information on
costs per mile being released by BGC it was necessary to use
the information published in the annual report and accounts
on investments in mains.

Unlike land and buildings mains have not been so affected
by displacements arising from the advent of naturallgas. Thus
a constant age profile may be used. The depreciation life used
by BGC is forty years. It seems reasonable to use this as an
approximate length of the.age profile of mains, as it is necessary
to sum the annual investments in mains for the whole period

1949/50 to 1977/78 until it equals the total of gross Investments

less displacements and disposals at the end of 1977/78 which
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suggests an age profile larger than 29 years. However,
the absence of data pre 1949/50 means that annual investment
prior to this date must be estimated.

For purposas of this exercise it is assumed that
investment in mains (and by implication services) remained
equal in real terms to the average of the three years 1949/50
to 1951/52 for the period prior to 1949/50 under study. Whilst
there would have been net investment in this period for safety
reasons and to serve extra consumers it is recognised that
the constancy assumption is a fairly strong one. However,
constraints of the data available mean that this is unavoidable.

The most suitable indices to use for adjusting the annual
investments in mains would appear to be:
(i)-Steel Tubes index which covers MLH 312 - for tﬁe period
1949/50 to 1977/78, spliced to produce a continuous seriés
with base year 1970 = 100.
(ii) Iron and Steel index, for the period 1920 to 1949,
spliced onto the steel tubes index. This is a more general
index than the Steel Tubes index, but it is the most suitable
index prior to 1949.

Given the above the replacement cost valuation of mains

.(Mt) for any year could be estimated by the following:

T_ MI, m_ = annual investment in
Mp = f; m, T mains
t=T-40 t MI, = index for mains at end

of the age profile
MI, = average annual price
t . i .
index for mains for each
year in the age profile.

It is worth mentioning, en passant, that for mains, and




services, the assumption of continuity is crucial for the
estimated replacement cost to be greater than historic cost.

In the, admittedly unlikely, event of the gas industry
ceasing to exist then the opportunity cost calculation of
mains is likely to be very close to zero. Only the Water
Authority could find any alternative use for them and it is
very unlikely that the pipes would be the same network
that they would require. In all probability the cost of
removing the mains from the ground would outweigh any scrap
value. So mains are quite literally a sunk cost. The land
under which they run does not enter the problem as BGC merely
has easements thereon, i.e. the right to use the land in
order to inspect the pipes.

3. Services

Basically, these are the pipes running from the main
in the street to the customers home, But neither the pipe
diameter nor the langth of pipe 1s standard.

There are. no complete records of the number of services
in use. Of course, there is one for every customer (almost
14 million at 1975/76 year end) but there are also a great
many services in homes that do not use gas, where perhaps
a previous tenant had gas taken out but the current tenant
nas not replaced it. The question arises as to how many
of these, if any, can be regarded as assets., Some will be
used again in future others will not, but without the benefit
of the internal research that has been carried out on customer

gains and losses it is impossible to estimate what this figure
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may be.14

Furthermore, no internal information is available on
costs of services, nor can the information on average costs,
contained in the published accounts, be considered sufficiently
reliable.15

Therefore a similar procedure was adopted to that outlined
above for mains. The age profile of services was estimated to
be fifteen years. This is less than the depreciation life
used by BGC which is twenty years. However, it may be regarded
as a reasonable depiction of the truth because the average age
of services has been lowered by the significant increase in
new customers (a ten per cent increase since 1968/69) and the
advent of natural gas which may have led to the replacement
of older services for safety reasons.

For obvious reasons the indices used for services were
the same as those used for mains. One minor problem here is
that some -of the later service pipes are plastic not steel.
However, this problem was considered to be immaterial.

If we denote the replacement cost valuation of services

by (St) then, given the above, for any year:

55 SIT> st annual investment in
= s —_— services
T t=T-15 £ \SI, SI,, = index for services at
end of the age profile
SI, = average annual price
index for services for each
year in the age profile.

4. Gasholders and other storage

With the advent of firstly L.N.G. from Algeria and

secondly North Sea Gas the methods of storage in the gas
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industry changed quite dramatically. Gas from Algeria
had to be stored in specially constructed holders mainly
at Canvey Island but also in the Regions (e.g. Partington
in N.W. Region). Much of the gas from the North Sea is
stored by "line-packing" overnight, because it is not possible
to meet daily peak demands by drawing directly from the North
Sea. "Line-packing" consists of storing gas in the main
distribution network. Some gas is still stored in gasholders,
although many have now been razed, and some is stored in a
system of densely looped pipes. Clearly then it would be
expected that the accounts should show an increase in
investment per year in storage capacity. But it is also
expected that Investment minus displacements and disposals
should be quite small as much storage equipment suitable only
for towngas is being made obsolete before the original planned
date. As already noted in the case of land and buildings these
obsolete assets are being transferred to a displaced plant
account. The data in the accounts clearly reflect this, but
it also presents something of a problem. In order to revalue
the assets an age profile is required to which our indices can
be applied. It is unclear from the accounts just what is the
age of the storage capacity being displaced. We must assume
it is the oldest storage capacity. However, another problem
ariées because changes of asset category definitions mean
that the data for Investments minus displacements do not

reflect the true picture of what has been displaced. Thus

it is not possible to arrive at the time age profile of storage



capacity. Nor is it clear that the length of the age
profile is declining over time because the above produce
contradictory effects. Thus for simplicity a constant age
profile was assumed throughout the period under study. The
length of the age profile was estimated to be nineteen years
by summation of the gross annual investments backwards from
the end of the period until the total figure for gross
Investments less Displacements and disposals at the end of
the period was reached, as with previéusly discussed assets
pre 1949 investments were assumed constant in real terms and
equal to the average of the three years 1949/50 to 1951/52.

The choice of an index presented a problem as (i) there
is no wholesale.price index for gasholders, and (ii) an index
was required to cover the period 1942/43 to 1977/78 because
of the length of the age profile. No single suitable index
covers the whole of this period in the U.K.

It was decided that the following would be the most
suitable indices:
(i) vats, tanks, cisterns and other industrial hollow-ware
(MLH 399/7) and its forerunner, industrial hollow-ware for
the period 1949/50 to 1977/78.
(ii) The wholesale industrial materials (non-food) spliced
with (i) for the period prior to 1949/50.

The latter was chosen in preference to the Iron and
Steel index, and the U.S. metal container16 index because

when plotted on a graph it proved to be the closest fit to

the vats, tanks etc. index.
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From the @dbove the replacement cost valuation of gasholders

and other storage (GT) may be estimated by solving, in general:-

T
c = :Zj EET g, = annual investment in
T _ It GI gasholders and storage
t=T-19 t -
GI,_ = index for gasholders at
T .
end of age profile

GIt = average annual price

index for gasholders
for each year in the
age profile.

5. Plant and Machinery

This category of asset has perhaps experienced the
greatest change.since the early 1960s. The advent of natural
gas has led.to the scrapping of most of the plant and machinery
used for town gas manufacture. It has also led to an increase
in equipment such as pumps and compressors for use in
distributing gas from the beach-head to the regions and within
regions, and into storage. Consequently the age profile has
been shortened. Plant and machinery of the former type was
depreciated over a period of up to twenty years, whereas the
newer equipment is mainly depreciated over five years

The age profile of plant and machinery was estimeed
in the same manner as for the assets discussed above. As
a result of the vast changes taking place in the usage of plant
ana machinery in the gas industry, as noted above, the age
profile was found to range between eight years (1974/5) and
twelve years (pre 1967/8).As the effects of investment in.

North Sea Gas begin to work themselves out, so that new

investment in plant and machinery outweighs displacements,

the age profile of this asset has begun to lengthen (to



r o
LR

eleven years in 1977/78).

Index choice was somewhat problematical for this asset
as the potentially most interesting series did not begin
until the early 1960's and late 1950's. After comparing,
on a graph, the likely candidates - viz. the wholesale
price index, Iron and Steel index, U.S. annual general
pur pose machinery (unadusted and adjusted), and the UK pumps
valves and compressor index, it was found that the following
produced the most reliable continuous series for the whole
period:

(i) UK pumps index (SIC,MLH 333/1) for 1977/78 to 1956 Q.l.

(ii)the wholesale price index spliced onto (i) for the
period prior to 1956 Ql.

Hence the replacement cost of plant (PT) and machinery in

any year may be obtained by satisfying the following:
T

PI "
p_ = ﬁ; pt (T—T) where pt

T t=T-n
PIt

annual investment in

plant and machinery

PIT = index for plant and
machinery at end of the
age profile

PI, = average annual price
index for plant and
machinery for each year
in the age profile.

n = length of age profile

6. Meters

The initial approach towards estimating the replacement
cost of meters was to attempt to estimate the number of meters
and their types. Once this information was obtained it was

intended that average prices of meters would be applied to

each category to obtain the replacement cost. 1In the end this



was not the approach used but it is reported for information
purposes. The method used is discussed subsequently.
Unfortunately the accounts of BGC do not record any
information about the numbers of meters owned; thus it was
necessary to make estimates. As was seen above (Table B £fn.l4)
the customers of BGC fall into three broad categories, domestic
industrial and commercial. In the nature of things these three
categories of customers will require very different types
of gas meter., For example the amount of gas used by an
industrial concern is likely to be very much larger than that
used by the ordinary domestic household. Thus there will be
differences in the cost of a meter depending upon the use to
which it is put.
A complicating factor is that the number of meters
will not correspond to the number of customers. The reasons
for this are:

(i) Domestic customers

The existence of multiple-households in one dwelling,
e,g. privately rented flats and bedsits. According to the
1971 census17 about 1.5 per cent of the estimated 16.45 million
dwellings in England and Wales were occupied by more than
one household.18 Now in the case of BGC the percentage of
multiple occupancy households will be lower than this because
many dwellings that are counted as having more than one
household from the point of view of the Census will be flats

where the occupiers are separate customers of the Gas

Corporation. There remains the problem of a landlord letting



his house into bedsitting-rooms and flats and having a separate
meter for each room. However, onthe evidence available19 it
appears that less than half of one per cent of meters are
located in multiple occupancy dwellings. Thus it is assumed
that the problem will not be significant. Hence the number

of domestic customers will be taken as a proxy for the number

of domestic meters.

(ii) commercial and public administration customers

This category includes things like offices, schools,
colleges and universities in addition to shops, hotels, public
houses, garages and so on. There will be multiple meters per
customer mainly in the public administration category. For
example a university will be regarded by the Gas Corporation
as being one customer, but it is likely to have a number of
meters e.g. one in each hall of residence; one in each separate
teaching building; and one in the administrative block.

From the information available to the author it appears
that a ratio of two to one commercial customer is a reasonable
estimate to use.

(iii) Industrial customers

To the extent that a firm has separate premises it will
have more than one meter. A firm may also have a secondary
or sub-meter where an interruptible load contract is in
existence. An interruptible contract is made where the gas
corporation agrees to sell gas to the firm at a reduced price,

in return for which the firm is prepared to be switched off

temporarily, at short notice, when BGC requires the gas to
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supply peak demand elsewhere. This will be the case. for
example in the middle of a cold winter. The firm will then
switch to the use of an alterative fuel, in many cases oil.

Again, on the basis of the confidential information
supplied to the author an average ratio of two meters to one
industrial customer is a reasonable estimate.

On this basis, then there are 13,365,000 domestic meters.
and 1,120,000 industrial and commercial meters (twice 560,000) .
The next problem is to estimate prices for each type of meter.20
Prices vary greatly especially industrial gas meter prices.
Prices for industrial meters range from £47 for a small 1% inch
diameter connection21 to around £900 for special meters. However,
it must be borne inmind that BGC receives a discount of
approximately one third off the above prices to private
customers. Thus the following prices were ﬁsed in the

calculations of the replacement cost of meters:

: £

Domestic - prepayment 18.67
credit 12
Industrial/ - average 120

Commercial
It will be observed that there are two types of domestic

meter, prepayment and credit. In recent years there has

been an accelerating trend towards the use of credit meters
because from the gas corporation point of view it is cheaper
to read a meter for credit than to send someone to collect
the money. Also, credit meters are more secure, i.e. there
is not the danger of losses due to theft., The tariffs of

BGC reflect this; it is advantageous to all customers, except

very small users of gas, to have a credit meter. However, a



large number of prepayment meters remain. Hence it is
necessary to estimate the split between prepayment and
credit meters. Using the information avai lable a split
of 25 per cent prepayment and 75 per cent credit meters
was estimated. Now BGC had 13,365 million domestic
customers at the end of the 1975/76 financial year. On
this basis 3,341,250 were prepayment customers and 10,023, 750
were credit customers.

Using this information the replacement cost of metexs
could be estimated. For 1975/76 the replacement cost (R7 )

6
would be given by:

R76 = P76(ACP76) + C76(ACC76) + I76 (ACI76)
where AC = average cost of
meter
P = prepayment customers
C = credit
I = industrial and

commercial.

However, whilst this approach is satisfactory for recent years
it had to be abandoned for estimating replacement cost over
the period 1960/61 to 1977/78. This is because it was
impossible to obtain a full series of meter prices for the
period as the manufacturer did not keep the information for
this length of time. It also proved impossible to obtain
information to verify that the proportions of types of
customers, and of the split between credit and prepayment
meters had remained constant.

The methodology used throughout the period was to

estimate an age profile of meters in the same manner as that



described for previous assets. The age profile was estimated
at fifteen years by this method. This compares with a
depreciation life of meters and electronic control equipment
of ten years used by-BGC.22 It is felt by the author that
a fifteen year age profile errs on the correct side as casual
empiricism would suggest that the life of the most meters is
for longer than ten years. There is also some evidence (G7,
para 4.5) that book depreciation lives are on the whole
shorter than actual depreciation lives. This asset category
has not been significantly affected by the changes necessitated
by the coming of North Sea Gas. Rather than replace the whole
meter, in order that the higher pressure natural gas could be
controlled correctly, a governorwas fitted to each meter. Hence
a constant age profile over our period is assumed.

The annual investments in meters were adjusted by the
following indices:
(i) process measuring and control instruments (MLH 354/2)

for the period 1977/78 to 1957/58.
(ii) the wholesale price index spliced onto (i) prior to

1957/58.
The latter index was used because the index for 354/2 is not
published before 1958Q1. A number of possible alternative
indices were investigated, for examples the iron and steel
index, the index for industrial hollow-ware and the US
index for metal containers (unadjusted and adjusted for

differential inflation rates). However, by inspection the

wholesale price index proved to be the best fit.



Using the above information the gross replacement cost
value of meters (RT) may be obtained, for any given year by

satisfying the following:

T (ELT) where r = annual investment
R .= < r,_ \RI t
T t=T-15 t t in meters
RIT = index for meters at
end of age profile
RIt = average annual index

for meters for each
year in the age
profile

7. Motor vehicles and mobile plant

Ideally it would be preferred if data were available
on the number of cars, vans, lorries etc. owned, together
with an age distribution. Obviously in the absence of a
comprehensive asset register, this would be impossible to
achieve. However, replacement cost valuation may be arrived
at by taking the latest available year end total of gross
investments less historic cost displacements and disposals
since vesting day and then adding back the investments made
in each year until this figure is arrived at.23 This should
range between three and five years, as these are the
current depreciation periods of cars and vans, and commercial
vehicles respectively.24 This provides an approximate age
distribution. When the exercise was carried out the age
profile was found to range from seven years (1977/78) to
eight years (pre 1970/71). This may be explained by the
fact that until recently the depreciation period for this

category was five to ten years, so that the change to a

shorter depreciation period is still working its way through.
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Given the age profile the gross replacement cost value
of mot r vehicles may be estimated in two ways. The first
method is to estimate the average cost of an item in this
category (ACVf), typically the "gasboard van", in the year
of purchase, and dividing it into the annual investment (vt)
the number of vehicles purchased (wt) each year is obtained.

The gross replacement cost valuation of motor wvehicles

and mobile plant (Vi) is then obtained by:

T

= here = £ w
VT NT(ACVT) wher NT t=T-n &

ACV_ = average cost of a van in
the current year.

However, whilst this method can be used with the availble
data.,25 it was felt that a more appropriate method would be
to take the age profile as calculated and to multiply each
Vt by the ratio of the index of motor vehicle prices at the
end of the period to the average motor vehicle price index
for’eabh year (t) in the age profile. Symbolically, the

following expression is to be solved:

T VI
vV, = '%? v (——T> - where: v_ = annual investment in
T tT-n EAVL t vehicles
n = length of age profile
VI_ = index for motor vehicles

T at end of age profile

VI, = average annual index
. t .
for motor wvehicles,
for each year in age
profile.
This second method is to be preferred because the index
takes into account more than one type of motor vehicle, which

is more representative of the real state of affairs. Moreover,

purely from a pragmatic viewpoint, the data is more readily



available. It proved almost impossible to obtain prices for
one van throughout the whole period since records are not
kept for that length of time, nor was the model in existence
throughout the period.

The indices used forx adjustiﬁg the annual investment-
data were:
(i) wholesale price index for motor vehicles (covering MLH
classes 380 to 385) for 1977/78 to 1960/61.
(kk) the general wholesale price index, non-food manufacturing,
for pre 1960/61.
The index for motor vehicles using MLH 381 was thought to be
most appropriate but this index was not published prior to
1963. Other indices were investigated, for example the UK
Iron and Steel index, and US motor vehicle index (adjusted
for different general inflation rates). By inspection on a
graph the general wholesale price index was seen to approximate

best to the index for MLH 380-385.

8. Furniture, fittings and office machinery

Since no method of estimating numbers of "typical"
furniture, fittings and office machinery could be readily
identified the approach used was as described in previous
sections of this chapter, such that the following' equation

is solved to yield the gross replacement cost of furniture

etc (FT) :
T FI where: £ = annual investment
F. = < £ FI1 t in furniture.
T t=T-n t t

n = length of age profile
FIT index for furniture

etc. at end of
age profile
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fIt = average annual index
for motor vehicles
for each year in
age profile
The age profile of furniture and fittings was found to range
from eight years (1977/78) to eleven years (prior to 1968/69).
This compares to a depreciation life of five years used by
BGC. The difference is accounted for by a reduction in the
depreciation life from ten years which is still working its
way through existing furniture and fittings.
The indices used were:
(i) Wholesale price index for metal furniture, office and
works equipment (MLH 399/1) for 1977/78 to 1957/58.
(ii) wholesale price index for domestic furniture, spliced
into (i), for 1957/58 to 1952 Ql.
(iii) the US Commercial Furniture series adjusted for different
levels of general inflation for 1952 Q1 to 1949/50.
As with all other assets, where the age profile extended
back beyond 1949/50,26 annual investments were estimated by

assuming that they were equal, in real terms, to the average

of the annual investments in the years 1949/50 to 1951/52.

9. Miscellaneous

The very nature of this category makes it difficult to
arrive at anything more than a'very rough estimate of its
replacement cost. éhe data as presented in the accounts
indicate that there has been much change in the definition

of miscelleneous since vesting day.

The age profile was thus estimated by summing backwards




until the annual investments equalled the total of investments
less displacements, for each year in the period 1977/78 to
1960/61. The age profils was found to range from sixteen
years (1977/78) to nine years (1974/5).

Since this asset is heterogeneous it is possible only
to use a general index to make adjustments. The index thus
chosen was the index of wholesale prices: all manufacturing
industry manufactured products: home sales, not seasonally
adjusted.

By solving the following equation the estimated

replacement cost valuation (ZT) is obtained:

% , 21,
ZT = t=T-n zt EE where 2z

t

annual investment

in miscellaneous

in year t.

ZI_ = price index for

miscellaneous at

end of age profile

ZI, = annual average index
for each year in the
age profile

n = length of age profile

t

summary and Counclusions

In summary, it is seen that the methodology used was
the same for each asset. For any year in the period an age
profile was estimated by summing back the gross annual
investments in each asset until the sum equalled the total
of investments less displacements and disposals since vesting
day at that year end. Each annual investment was then
adjusted to obtain the estimated replacement cost valuation.
This was achieved by multiplying the annual investment by

the ratio of the year's end index to the average annual index
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for each year in the age profile,

That this method is not perfect is readily admitted.

But data deficiencies prasvented the use of any altermtive
method. Ewven where data were available so that alternative
methods could be used, for example in the case of motor
vehicles, there were stronger arguments in favour of using
price indices. Price indices provide a broader base than
the average cost of a "typical" asset. Secondly, there

is at least some evidence that price indices are better
guides to estimmting replacement cost than current suppliers
price lists ( 3, pp 249-50). Two further arguments are
adduced in.favour of the methodology used here. It provides
a consistent approach for each asset and it provides a
suitable basis for the calculations of annual depreciation
provisions, which are used to sestimate net book values. These
are discussed in the next chapter.

A final point concerning the methodology used by the
author relates to the problem of whether this methodology
éstimates exactly, underestimates or over-estimates the
actual replacement cost of the assets of BGC. It is felt
that. in total replacement cost will be slightly over-estimated
because of the weighting introduced by using a long age profile
for mains, which is by £far the largest asset category.

At the beginning of this chapter a table showing the
historic cost gross book values of the assets of BGC was
presented. The following table reproduces the information
shown there and presents the estimated gross replacement

cost of the assets of BGC for 1977/78. The results for the



Type of Asset

Historic Cost

Replacement Cost

Replacement Cost
as a proportion

£m % £m % of Historic cost
Land and 133.7 5.6 339.9 4.0 2.5
Building
Mains 1365.8 57.2 5770.2 67.8 4.2
Services 261.3 11.0 888.9 lo.4
GasHolders and 89.6 3.8 249.8 2.9 .
other Storage
Plant and 324.8 13.6 763.0 9.0 2.4
Machinery
Meters 123.0 5.2 301.7 3.5 2.5
Motor Vehicles 24.7 1.0 ' 54.9 0.6 2.2
Furniture, 18.7 0.8 32.7 0.4 l.8
Fittings etc.
Miscellaneous 42,2 1.8 117.1 1.4 2.8
Total 2383.8 100.0 8518.2 100.0 3.6
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period 1960/61 to 1977/78 are presented in Part 3 Appendix
Iv table 1(a).

Clearly, gross historic cost book values understate
replacement cost gross book values. Historic cost gross
book values are only about one guarter the size of replacement
cost gross book values. Whilst for most assets replacement
cost is about two to three times greater than historic cost
for mains and services it is 4.2 and 3.4 times as great,
respectively. As these two assets together account for
two thirds of historic cost valuation it is they who are
mainly responsible for the excess of replacement cost over
historic cost being as large as it is. To some extent this
difference is accounted for by the longer age profile
used in calculating the replacemept cost of mains, but as
the age profile for services was shorter than the historic
cost depreciation life the difference must be attributable
‘to the increase in the relative price of the steel content
of steel tubes.

In part 2 of this thesis, the attempts of BGC at inflation
accounting were outlined. It was pointed out there that,
whereas BGC have introduced a supplementary depreciation
charge they have published no data on the replacement cost
of the assets to which this depreciation rel ates. However,
estimates of réplacement cost were made available to the
author on the understanding of confidentiality. On the whole

it appears that the estimates presented here are within about

ten per cent of the estimates made by BGC.
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Part 3. Ch, 2

Estimates of the Replacement Cost Rates of

Return of BGC - 1960/61 to 1977/78

Introduction

In the previous chapter estimates of gross replacement
cost of the fixed assets of BGC were presented. This
chapter presents the results of adjusting the profit and
asset data of BGC for inflation along the lines laid

out in part 1.

Adjustments to Historic Cost Data

A. Asset VvValuation

l. Fixed Assets

Fixed assets were revalued using specific indices.
The methodology was outlined in the previous chapter. The
same approach was used to value fixed assets using the
- general, i.e. retail price, index (see Pt.3 Appendix. IV
Table 1(b) for the results).

To arrive at net book value the following approach
was used. Firstly annual replacement cost depreciation
was caléulated. This is also necessary for calculating
pre-interest income. For any year in the period 1960/61
to 1977/78 each estimated replacement cost of the annual
investment for each year in the age profile was divided
by the length of the age profile. The totals of each

of these provide the annual depreciation provision for

each asset. Symbolically, the general expression for
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annual depreciation provision for any asset (DT) is given

by:-
T x T
_ 3 . & D x =
DT = ron n t=T—n dt where: xt = replacement cost

of each annual
investment in the
age profile

n = 1en%th of age
profile

a. = X
n

Having obtained d_ and DT the net book value (NBV) of any

t
asset in any year can be found by the following. It was

argued in part two that the net book value is not the replace-
ment -cost. gross book value less the sum of the annual
replacement cost depreciation provisions, since earlier
provisions serve to provide for the replacement cost of

the asset at what it is estimated to be in the ealier years

not at the end of its life. Rather the NBV is estimated by
subtracting from each annual investment's replacement cost the
current depreciation provision multiplied by the number of
years of that investment's life that have expired. Thus

with an eight year age profile the latest investment has
subtracted from it one years' depreciation and the investment
made eight years ago has eight years depreciation subtracted.27

Thus, symbolically, the NBV of each annual investment in the

age profile (bt) is given by:

bt = X - (dt a) where a = no. of years in the
age profile that have
expired. '

The NBV for each asset in any year (BT) is thus given by:



The annual rglacement cost depreciation estimates, using
specific indices are presented in Part 3, Appendix IV

Table 2, and the replacement cost NBV's using both specific
and general indices are given in Part 3, Appendix IV Tables
3(a) and (3(b).

An additional adjustment was made to the estimated Net
Book Values for the years 1975/76 to 1977/78.28 In 1975/76
BGC began to charge the cost of replacing certain categories
of assets directly to revenue. For purposes of this exercise
it was decided thgt this charge rightly belonged to annual
investment. It was treated separately because it is not clear
precisely to which assets this amount relates. The results
of the adjustment are shown alongside the NBV of fixed assets
in Table 1.

2. Other Assets and Liabilities

(i) Stocks were revalued using the general wholesale price
index, as this category includes gas, appliances and other
stores.

(ii) all other assets and liabilities are regarded as being
monetary and thus are entered at the same amounts as shown
in the historic cost accounts. This includes "Displaced
Plant" account which contains the historic cost, less
depreciation provisions, of assets made obsolete by the

advent of natural gas. As such the replacement cost

valuation is of no interest.



The total net assets, broken down by type, are shown

for the period 1960/51 to 1977/78 in Table 1.

B. Profit valuation

(1) Turnover and operating costs

These were adjusted by the retail price index (1970 =100)
such that recognition was made of the fact that turnover
accrues and costs are incurred throughout the year. Thus
in order that all turnover and costs are measured in year-end
£s' the totals at the end of the yar were multiplied by the
ratio of the year end index to the average index for the
year.

It was aésumed that deferred charges and displaced
plant were deducted at the year end.

(1ii) Replacement cost depreciation

See section A above for method of calculation.

(iii) Cost of Sales adjustment

See part 1 Appendix IV part I for the methodology.

(iv) Adjustment for maintenance of real value of net
monetary assets

Net monetary assets, are, basically, net trade assets.
These were adjusted, using the retail price index, by the
averaging method, as for stocks etc, to convert to year-
end £s'. This provides the amount to which net monetary
assets would have to xise to maintain their real value. The
difference between this and historic cost is the necessary

adjustment to maintain real value.
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Table 1: Replacement Cost Net Assets of BSC £m
1977/78 1976/77 {1975/76 1974/75 1973/74 1972/73 1971/72 1970/71 1969/70
1. Fixed Assets replacement cost NBV 4839.9 4356.8 3457.4 3159.7 2034.5 1791.7 1685.4 1638.6 1472.6
2. Capital expenditure charged to
revenue by BGC - replacement cost NBV. 203.1 110.6 49.5 - - - - - -
3. Deferred charges: conversion to : .
natural gas - 148.3 273.3 295.9 293.2 256.5 248.0 173.9 76.3
4. Displaced plant - 82.3 137.6 143.2 122.0 90.6 64.0 25.0 16.2
5. Investments 33.7 65.5 57.6 32.8 21.6 22.8 20.8 20:6 18.1
6. Hire purchase and deferred pay- : o
ment accounts 73.7 65.4 59.3 51.3 52.9 54.3 54.3 49.2 51.3
. 7. Balance of Compensation & balance
of discount on British Gas Stock .- - - - - - 4.8 6.0 6.8
Current assets & liabilities '
8. Stock replacement cost 120.3 135.5 112.6 97.4 79.3 80.4 78.0 91.3 90.5
9. Monetary assets¥ 591.0 520.4 451.5 377.8 314.8 239.0 248.4 244.0° 208.8
Less:

10. Monetary liabilities* (347.0) (278.8) (266.4) (229.4) (177.7) (148.5) (148.6) (165.0) (150.1)
11. Net bank overdraft* 21.4 (5.0) (6.6) (5.1) (6.3) (6.1) (5.9) (7.4) (8.3)
Total after hank overdraft 5536.1 5201.0 4324.8 3923.6 2734.3 2380.6 2249.2 2076.2 1782.2
Add back bank overdraft (21.4) 5.0 6.6 5.1 6.3 6.1 5.9 7.4 8.3
Total net assets 5514.7 5206.0 4331.4 3928.7 2740.6 2386.7 2255.1 2083.6 1790.5

Notes:

Fixed Assets of former undertakings, shown in Gas Council accountspre 1973, disappear here as they are included within
the replacement cost estimates.

E includes debtors, accrued revenue, prepayments, money market investments, government compensation receivable; excludes cash.

*. includes current liahilities and provisions, and other temporary deposits: excludes bank overdrafts.

+ BGC Jdistinguish "Bank loans and overdrafts" and "Bank overdrafts", the former is treated as a capital liability, the latter

as a current liability.

Here they are all treated as capital liabilities.
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Table 1 (contd): Replacement Cost Net Assets of BGC £m
1968/69 1967/68 1966/67 1965/66 1964/65 1963/64 1962/63 1961/62 1960/61

1. Fixed Assets replacement cost NBV 1194.3 1067.7 848.0 685.8 609.2 568.9 518.3 504.9 499.4
2. Capital expenditure charged to

revenue by BGC - replacement cost - - - - - - - - -
3. Deferred charges 30.6 6.4 0.9 - - - - - -
4. Displaced Plant 7.7 1.3 1.5 . 1. 1.2 ’ -
5. Investments 16.1 7.4 4.6 4.9 4, 5.0 5.5 5.8 5.5
6. Hire purchase and deferred payment '

accounts 51.4 50.1 52.2 58.2 56.9 50.¢ 46.7 45.2 46.0
7. Balance of compgnsétion & balance

of discount on British Gas Stock 8.6 8.7 9.3 9.5 11.3 14.6 15.1 17.9 18.5
Current assets & liabilities
8. Stocks replacement cost 87.5 92.2 8l.8 65.1 63.8 58.4 51.0 53.8 54.2
9. Monetary assets 194.4 165.1 144.1 133.8 123.6 115.9 110.1° 96.9 85.5
Less: : N . v
10. Monetary liabilifies (159.5) (152.4) (117.3) (l04.0) (83.5) (78.8) (76.5) (65.0) (60.0)
11. Net bank overdraft (6.3) (8.4) (4.1) - (4.1) (4.1) (4.1) (2.8) (0.5)
Total after bank overdraft 1424.8 | 1238.1 1021.0 854.8 783.5 731.9 663.3 655.9 648.6
Add back bank overdraft 6.3 8.4 4.1 - 4.1 4.1 4.1 2.8 0.5
Total net assets 1431.1 1246.5 1025.1 854.8 787.6 736.0 671.4 658.7 649.1
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Table 2: Pre-interest replacement cost profit of BGC

e

£m
, 1977/18 1976/77 1975/76 1974/75 1973/74 1972/73 1971/72 1970/71 1969/70
S
Turnover - adjusted for inflation 2694.1 2128.3 1731.4 1335.7 1033.0 947.8 811.6 718.3 678.7
Less:
Operating costs - " " " 1653.5 1286.5 1147.5 934.9 714.2 632.6 564.4 522.2 505.7
Deferred charges - (unadjusted) 155.7 148.3 87.0 73.9 44.6 32.8 16.9 11.3 5.7
Displaced plant - ( " ) 83.2 80.6 48.7 38.2 30.0 13.4 - - -
Pre-interest, pre-depreciation trading
surplus 801.7 612.9 448.2 288.7 244.2 269.0 230.3 184.8 167.3
Deduct:
Replacement cost depreciation+ 367.1 322.1 274.3 262.3 203.8° 176.6 161.6 140.5 124.9
Cost of sales adjustment 14.1 20.6 15.4 19.3 11.1 4.9 4.2 7.0 4.7
Adjustment for maintenance of real value
of net monetary assets 10.5 18.6 17.7 14.2 7.4 4.3 3.6 - 3.3 1.4
Add: 410.0 251.6 140.8 (7.1) 21.9 83.2 60.9 34.0 36.3
Real holding gain on assets* 1234.7 1008.7 604.4 943.6 222.2 67.3 78.5 80.4 106.2
Real holding gain on stocks 1.8 1.6 (1.5) 2.1 1.4 . (1.3) . (0.8) (0.3) 0.1
1646.5 1261.9 743.7 938.6 245.5 . 149.2 138.6 114.1 142.6

Pre~interest replacement cost profit

k4 includes interest receivable.

+ includes an apportionment of "capital expenditure charged to revenue" 1975/76 to 1977/78.

* includes holding gain on "capital expenditure charged to revenue" 1975/76 to 1977/78.
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Pre-interest replacement cost profit of BGC

Table 2 (cont) : E£m
1968/69 1 68 1966/67 | 1965/66 1964/65 1963/64 | 1962/63 1961/62 1960/61
Turnover® - adjusted for inflation 663.9 600.0 565.0 574.1 538.9 500.1 486.0 448.9 420.7
Less: .
Operating costs - " " " 514.7 509.1 479.1 489.2 459.1 435.1 423.1 388.7 364.7
Deferred charges - (unadjusted) 2.2 0.5 - - - - - - -
Displaced plant - ( " ) - - - - - - - - -
Pre-interest, pre-depreciation trading
surplus 147.0 90.4 85.9 84.9 79.8 65.0 62.9 60.2 56.0
Deduct:
Replacement cost depreciation# 105.7 94.8 79.7 68.7 62.6 59.2 55.5 54.7 53.3
Cost of sales adjustment _ 2.1 3.0 1.2 1.5 2.1 1.1 v 0.5 0.8 1.5
Adjustment for maintenance of real value
of net monetary assets 1.1 0.2 0.5 0.6 0.9 0.2 0.5 0.7 0.3
38.1 (7.6) 4.5 14.1 14.2 4.5 6.4 4.0 1.1
Add:
Real holding gain on assets* (28.5) 22.9 1l6.0 1l0.5 18.2 32.0 24.8 32.0 43.5
Real -holding gain on stocks (1.6) 0.1 (0.8) (0.6) (0.3) 0.2 (0.5) (0.8) (0.1)
Pre-interest replacement cost profif 8.0 15.4 19.7 24.0 32.1 36.7 30.7 35.2 44.5

E 3 includes interest receivable.

+ includes an apportionment of "capital expenditure charged to revenue" 1975/76 to 1977/78.

* includes holding gain on'"capital expenditure charged to revenue' 1975/76 to 1977/78.
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(v) Reai holding gains

These are calculated by taking the difference between
NBV on a specific index basis and NBV using a general index.
For fixed assets these are presented in detail in Part 3,
Appendix IV Table 3(c).

After all these adjustments had been carried out pre
interest replacement cost profit was estimated. The
results are presented in Table 2.

Digression

Before considering the replacement cost rate of return
a digression is made to compare the replacement cost
depreciation provisions calculated here with those used by

BGC. The comparative data are shown in Table 3.

Table 3: Comparison of Replacement Cost Depreciation
Provisions
1977/78 1976/77
" £m £m £m £m

MY DATA 351.6 313.9
BGC1 Historic 196.0 176 .4
Supplementary 145.4 102.6
BGC Total 341.4 279.0
MY ERROR +3.0% + 12.5%

Notes: 1. Source: D12, p.38.



Comparison can only be made for two years as BGC have
only provided supplementary depreciation provisions for this
number of years. Consequently, it is not clear whether the
1977/78 data represent a sustained convergence of the two
approaches. It is known that the BGC approach was different
for 1976/77 than the approach used by the present author,
and that the method used by BGC was likely to lead to an
underestimate rather than the reverse., For example not all
assets were revalued. Nor did BGC have a complete asset
register in 1976/77 on which to base revaluations. It is
suggested that the convergence in 1977/78 is due to improvements
.made by BGC in these areas of their methodology. The method
used by the present author may lead to overestimates
particularly with respect to mains where a long age profile
was used.

In sum the two approaches.may reasonably be said to

produce results which are not too dissimilar.

Replacement Cost Rate of Return on Net Assets

In Table 4 the results of the exercise for the full
pg;iod 1960/61 to 1977/78 are presented. It should be
noted that the data on historic cost rates of return have
been adjusted to fit the definitions of profit and capital
laid out in part one of this thesis.

The trends of the historic cost series and the replacement
cost series (excluding holding gains) appear similiar, but
with the former about four per cent per annum higher, until

1973/74. After this date the two series diverge, a very
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Table 4: Pre-interest Rates of Return of BGC - (bank
overdraft included in assets)
RATE OF RETURN* N
* % * %%k
YEAR Historic cost Replacement Cost
inc.holding exc.holding

gains gains

% . % %

1960/61 4,2 6.9 0.2
1961/62 4.4 5.3 0.6
1962/63 4.6 4.6 1.0
1963/64 4.4 5.0 0.6
1964/65 5.4 4.1 1.8
1965/66 5.5 2.8 1.6
1966/67 4.6 1.9 0.4
1967/68 3.8 1.2 - 0.6
1968/69 6.5 0.6 2.7
1969/70 6.5 8.0 2.0
1970/71 6.1 5.5 1.6
1971/72 , 7.1 6.1 2.7
1972/73 7.7 6.3 3.5
1973/74 5.5 9.0 0.8
1974/75 5.5 23.9 - 0.2
1975/76 lo.8 17.2 3.3
1976/77 15.6 24,2 4.8
1977/78 24,1 29.9 7.4

* as defined in pt.l.

** Average net assets as the denominator. See Part 3 Appendix IV
Table 4 for details.

***The method of calculation of replacement cost takes into
account that assets are acquired throughout the year,
thus there is no need to take the average.
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clear demonstration of the overestimation inherent in
historic cost data in times of rapid inflation.

When the replacement cost series, including hol&ing
gains, is considered a different picture emerges. This
series appears to be very erratic, as might be expected
since this reflects changes in relative prices.

It is interesting to note that this series rises
above the historic cost rate of return series after 1972/73.
From Part 3, Appendix IV Table 3(c) it is apparent that this
is due to the real unrealised holding gains being obtained
on mains and services after this date. This is a reflection
of the change in the rela tive prices of steel, and hence
of steel products.

Replacement Cost Rate of Return for BGC compared with that

for industry in general

A number of institutions have produced estimates of the
replacement cost rate of return on capital for industry
in general. Four of the most readily accessible series of
estimates are reproduced in Part 3, Appendix IV Table 6.
The Monopolies Commission series and the NEDO series are
estimates for large, quoted, U.K. Manufacturing companies.
The Trade and Industry and Bank of England series are for
industrial and commercial companies.

In choosing the most suitable series to compare with
the BGC series the Monopolies Commission and the NEDO

series may be readily disposed of. As BGC is not a manufactur-

ing concern it seems unrealistic to compare its performance



with that of manufacturing companies.29 The series for
industrial and commercial companies is to be preferred.

Both the industrial and commercial companies series
considered used the same data base,30 but different
adjustments are made to the data. As Part 3, Appendix IV
Graphs 1 and 2 show,both series follow almost exactly the
same trend for most of the period. The only years of
divergence are 1968 to 1971. The choice between the two
must be somewhat arbitrary, but it was decided to use
tﬁa Trade and Industry series on the grounds that it was
slightly more complete and demonstrated a slightly smoother
trend.

Before direct comparisons could be made, however, it
was necessary to make adjustments, so that the BGC and the
Trade and Industry series were constructed on comparable
bases. This entailed the deduction of the net bank overdraft
from net assets in the BGC historic cost and replacement
cost series; and the adjustment of the BGC income data to
reflect only replacement cost depreciation and the effects
of stock appreciatioﬁ. The adjusted data are presented
in Table 5 (for details see Part 3, Appendix IV Tables 5,6)

The BGC and Trade and Industry series are compared
in Figure 2.

The comments on Figure 2 fall into two areas:

(i) the recovery of BGC since 1974/75, using thé historic

cost yardstick, is striking., It is not matched by a recovery

in the general historic cost index. That the historic cost
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Table 5: Pre~interest rates of return of BGC - (excluding
bank overdraft; dinflation adjustments limited to
depreciation, cost of sales and replacement cost
fixed asset valuation).

Year Historic Cost* Replacement Cost
Rate of Return Rate of Return
with stock Without stock
adjustment adjustment

% % %
1960/61 4.2 0.1 0.3
1961/62 4.4 0.5 0.6
1962/63 4.6 0.9 1.0
1963/64 4.4 0.6 0.7
1964/65 5.5 1.7 2.0
1965/66 5.5 1.5 1.7
1966/67 4.6 0.4 0.5
1967/68 3.8 -0.7 -0.5
1968/69 6.5 2.4 2.6
1969/70 6.5 1.9 2.2
1970/71 6.1 1.4 1.8
1971/72 7.1 2.5 2.7
1972/73 7.7 3.1 3.3
1973/74 5.5 0.5 0.9
1974/75 5.5 -0.7 -0.2
1975/76 10.9 2.5 2.8
1976/77 15.6 4.0 4.4
1977/78 24.2 6.8 7.1

* average net assets

Source: See Part 3, Appendix 1V, Tables 4,5 for details.






rate of return of BGC has so imp;oved is attributable,
basically to the expansion in demand for gas since the
1973 fuel crisis, the relaxation of price controls in the
nationalised industries and the increa ses in gas prices
sanctioned, against the industrys advice, in April 1977 as
part of the efforts by the Chancellor of the Exchequer to
reduce the public sector borrowing requirement.

It should be borne in mind that the pre-interest
historic cost rates of return as published by BGC since
1975/76 are 8.6 per cent (1975/76), 9 per cent (1976/77),
and 14.2 per cent (1977/78). These are to be compared
with the historic cost rates of return for these years
shown in Table 5. Since 1975/76 BGC have deflated their -
historic cost rate of return by charging capital to
revenue, and by charging supplementary depreciation (since
1976/77) . The data in Table 5 have these deductions added
back so that the rates of return are comparable for the
whole period.3l'

(ii) The real rate of return on capital in the gas industry

is almost as high as that for industrial and commercial
companies if deductions are not made from profit for stock
appreciation.When stock appreciation is deducted the real

rate of return of BGC exceeds that for industrial and commercial
companies for the last two financial years in the period.
Clearly, stocks are fairly negligible in the context of

BGC when compared with industry in general.

The findings presented here would suggest that in the



last two years the real rate of return of BGC has not
been below that earned by the private sector, which is

the claim of BGC in justifying its profit levels (D12,p8).
On the contrary, it has exceeded the real rate of retufn
in industry generally.

Summary and Conclusions

The method of adjusting the gress asset replacement
cost data presented in part 3 chapter 1 has been outlined
here. By subtracting replacement cost depreciation net
replacement cost book values were obtained. Adjustments
were also made in respect of the replacement cost of certain
assets charged to revenue by BGC but which, using the
definition of assets outlined in part 1 chapter 1, should
be added to capital stock. Stocks were revalued using the
general price index whilst other assets were regarded as
monetary and were left unadjusted.

The adjustments to profit were also made according
to the model set out in part 1 chapters one and two.

It was shown that, despite the problems of obtaining
data to make the adjustments for inflation, the depreciation
provisions produced here compare reasonably well with those
provided by BGC over the two years for which comparisons
can be made. But it is possible that the method used here
overestimates slightly, particularly in the case of mains

where a long age profile was used.

Two series of replacement cost rates of return have



been produced. The £first, using the model developed here,
enabled comparisons to be made with the historic cost
rates of return earned by BGC. The series excluding real
holding gains follows a similar trend to the historic cost
series but at a level of about four per cent per annum lower,
until 1973/74 when the two series diverge. This reflects
the increased burden of providing for the replacement of
assets. The series including holding gains behaves more
erratically since relative prices may be expected to move
in favour of or against the gas industry over time. Much
of the excess of this series over even the historic cost
series after 1972/73 is attributable to the massive real
holding gains on mains and services.

The second series confined its adjustments to revaluing
capital at replacement cost, and adjusting income for
replacement cost depreciation and for the increased cost of
sales. These adjustments are those suggested by the Hyde
Guidelines. A number of replacement cost series for industry
in géneral exist. It was decided that the series produced
in Trade and Industry was the most suitable for comparisons
with BGC. The main points to emerge from the comparison of
BGC with industry in general are, firstly, that using historic
cost data BGC has recovered relative to general industry
after 1974/75. 1Indeed, after 1976/77 the historic cost rate
of return of BGC exceeds that for general industry. Secondly,

the replacement cost rate of return of BGC is below that of

industry in general for most of the period but exceeds it in

L}



the last two financial years if stock appreciation is
deducted. This is a finding contrary to the view expressed

by BGC (D12, p.8) that its profit levels have been below

those for private industry.
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Part 3 Footnotes

It is important to remember that since the formation

of BGC in 1973 no regional accounts are published. This
has meant a great reduction in the published information
available to the public.

Prevesting day, lst May 1949, gas, electricity and
water often were controlled by local authorities under
the general heading of public utilities. These were
usually based on the same site. On nationalisation it
was considered too complex a task to identify each
separately for .accounting purposes. Thus a lump sum
was entered into the accounts for each region. The
problem is complicated as some of these assets will
have been disposed of by now.

Although Post Office telephone directornyareas do not
conform to BGC regional boundaries, each gas entry in
the telephone directory is clearly labelled with the
region it belongs to.

The Rating valuation Lists are open to public inspection
at all local authority rating offices, and information
may also be obtained by telephone. For economy reasons
the representative sample would consist of the rateable
values of BGC premises in the Northern Region. If a
similar size distribution for all regions is assumed
then regional indices could be applied to produce a
national figure.

See Lawrance D.M., Rees, W.H., and Brittan wWw. (80)
for a comprehensive description of rating valuation
methods.

I am indebted to Mr. G.B. Brook, District valuer and
valuation: Officer for Durham, for this and other
information on rateable values.

It will also sharply affect the net profits declared
by BGC. This is considered in detail below.

Source, Economic Trends Auqust 1974 (p.20) and other
issues.

Source Price Index numbers for Current Cost Accounting
p.4, various issues.

We may estimate the trend of the new dwellings index
before 1956 by regressing the quarterly average price

of new dwellings index (APNDI) as the dependent variable,
on the quarterly new construction index (CNCI) the

independent variable to estimate the equation:



(APNDI)t = a + b(CNCI)t + Et where t is a time subscript
and ‘Et is an error term.

Using 1956 to 1976 data the equation was estimated as:
(APNDI)t = -41.67736 + 1.38632 (CNCI)t

n = 81

2
R = 0.92482
S.e.= 17.15167

The estimated observations are plotted in Fig. 1, but
the following compares the estimated observations with
the spliced observations.

Table A

estimated - spliced
(1970=100) (1970=100)

1955 Q1 51.0 41.9
1954 Q1 45.7 39.4
1953 Q1 45.7 39.4
1952 Q1 48.4 40.7
1951 Q1 41.5 37.6
1950 Q1 - 30.4 32.6
1949 Q1 29.0 31.9

Clearly, the spliced series provides a smoother trend.
It also avoids the "bump" between 1956 and 1955 where
the estimated series joins the APNDI actual series.

It is assumed from this that for other instances, vwhere

indices have to be joined because observations do not
stretch back far enough, that a more accurate estimate
is obtained by use of the splicing technique rather than
regression estimates.

11. Source Monthly Digest of Statistics 1946 to 1949.

12. The average index is used to take account of the continuous
nature of investments, and is found by:

end year index + beginning year index
2
13. An alternative approach is to use data on mileage of
mains in use and annual investment in mains (in terms
. of cost and new mileage laid).

The average cost per mile of new main (ACMt) will equal
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the additional cost of new mains laid in a particular
year (CM,) divided by the number of miles of new mains
laid (NMt) in any year, i.e.

ACM, = W

Using data from the 1977/78 accounts (D12, pp 40,64)
the above becomes:

£95.2_
ACM,g = 1685 miles

= £56.500 per mile

Total mileage in use at the end of 1977/78 financial yexr
was 136,000 miles. Thus the replacement cost of mains
at the end of 1977/78 (M78) is

M78 = 136,000 x £56,500 = £7,684 m
However, this method was rejected as it was considered
that the overall average cost was a poor proxy for
average cost of different types and sizes of mains.
This is confirmed when it is considered that using
the above calculation for 1975/76 data produces a
replacement cost estimate of £13,185m. . Clearly, the
replacement cost of an asset is not going to fall by
over forty per cent over two years especially when it
is realised that an extra 3,000 miles of main were in
use at the end of 1977/78.

The number of services may be estimated by taking the
number of consumers, which is published in the annual
report. These are shown below for 1977/78

Table B

BGC customers at the end of the
1977/78 financial year

Type No. (000)
Domestic 13,963
Industrial 70
Commercial 483

and Public
admin.
Total 14,516

Source: BGC Annual Report and Accounts 1977/78 p.64
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16.

The annual report and accounts provides data on the
number of new services laid, and annual investment in
services, so that using the data outlined in footnote
14, above, the average cost and replacement cost of
services may ‘be estimated in the same way as for mains.

Let ACS_ = average cost of the new service pipe in

year t;~ €S, = additional cost of new services laid
in year ¢t; and NSt = no., of new services laid in
year t.
e Acst Sft
NS
t

Using data from the 1977/78 accounts (D12, pp 40, 64) the

above becomes

£25.5m
= o = .2 i L ]
ACS78 322, 000 £79 per service
The Estimated Total number of services in use at end
of 1977/78 was 14 .516m, thus the replacement cost

valuation of services (S78) is estimated at:

S78_= £79.2 x 14.516m = £1149.67m.
However, this method was rejected for the same reasons
given for not using the method outlined in footnote 13,
above, i.e. an unweighted average is biased Dbecause it
does not take proper account of differences in type and
size of service. Also, this method appears to give
inconsistent results, when compared with those for
mains over the twoyears from 1975/76 to 1977/78.
Whereas the replacement cost of mains was estimated
to fall by over forty per cent, that of services was
estimated to rise by over sixty per cent (from about
£702m) . Clearly as these two assets are closely
related it would be expected that changes in valuation
would move in the same direction.

U.S. indices were considered here and in the cases of
one or two other assets on the grounds that where
certain commodities are traded in world markets the
trend of the indices in different countries should be
approximately the same. It should also be the case
that if the US index is adjusted to take account of
the differing rates of general inflation between US
and UK the fit should improve. This adjustment was
made but it provided no better fit. The adjustment
was made as follows. If the specific US index = x,
general US index = G__, general UK index = G and
UK specific index = y, then y = x. UK/GUS This
holds as long as there is a constant

relationship between the general UK and US indices.
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22,

23.

24,

25,

26.

27.
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By inspection this was found not to be the case and

to some extent accounts for the relatively poor fit
of the adjusted US index. '

0.P.C.S. 1971 Census Housing Statistics Report Part 1L/
IIX, England and Wales, Table 9 p.1l78.

For Scotland 0.4 per cent of the 1.72 million dwellings
are multiple occupancy. See: General Register Office
Edinburgh 1971 Census Housing Report Table 9, p. 1ll6.

Undertakings of confidentiality prohibit the publishing
of the exact figures.

It is worth bearing in mind that for prac¢tical purposes the
Gas Corporation owns all the meters in existence, according
to one of the main manufacturers (UGI(meters) Ltd) who

are contracted to the Gas Industry. A few meters are bought
privately but these may be ignored for asset valuation
purposes.

This and all other meter prices were supplied by UGI (Meters)
Ltd, 170 Rowan Road, SWl6 and refer to prices at the end

of the 1975/76 financial year, exclusive of connecting
pipes, V.A.T., or Department of Energy stamping fee.

Sze D12 , p.43, notel(v)
As with all asscts whose replacement cost is estimated
by this method it is assumed that none of the assets

purchased within the age profile will have been disposed
of.

Sz2e D12 p.43 note 1(V)

For example the gross replacement cost for 1975/76 was

eestimated, the following table summarising the relevant

data.
See page 60, Table C

Thus v__ = 37074. 1316.75 = £48.8m. Note that this is
gross replacement cost. As all cars are not new net
replacement cost is estimated - see below

This applies to all assets except motor vehicles and
plant and machinery where the age profiles were short.

Note that for purposes of the calculations made here
depreciation has been calculated in whole years
provisions only. The effect of this is to understate,
slightly, the NBV.



Year Cost of Vvan Annual investment No. of Vehicles Average annual
- hew in vehicles purchased motor vehicle
price index
£ £m 1970=100 3
1969/70 506 3.1 6126 92.0
1970/71 523 3.2 6119 10l1.6
1971/72 599.33 4.0 6674 111.1
1972/73 641.67 3.6 5610 118.6
1973/74 733.67 2.1 2862 129.4
1974/75 922,33 4.7 5096 163.5
1975/76 1316.75 6.0 4557 202.6
Total 26.7 37074
Notes: 1. Derived from average price of a six cwt. Ford van in each based
on information supplied by Marketing Dept. of Ford Motor Co.

2. Source: BGC and Gas Council annual reports and accounts for the
period. Note also that the sum of seven years investments
slightly exceeds the gross book value for motor vehicles at end
of 1975/76 (£25m).

3. Source: Trade and Industry, Board of Trade Journal (pre 1971),

and C.S.0. Price Index Numbers for Current Cost Accounts of 1976.
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28. The relevant replaccment cost data for capital expenditure
charged to revenue was calculated as follows:

Table D: Capital Expenditure charged to Revenue

75/76 76/77 77/78

£m £m £m £m £m
Historic Cost 48.1 ' 103.7 192.7
Replacement 52.0 62.3 70.1

Cost (specific) 60.6 122.9 68.2

94.2 232.5

(general) 52.7 6l1.5 67.1
59.9 121.4 65.3
92.8 225,.2

real holding (0.7) 1.5 7.3
gain
depreciation 3.5 4.2 4.7
(speecific) 4.0 8.2 4.5
6.3 15.5
NBV 49.5 110.6 203.1

A depreciation life of fifteen years was assumed, this being
a rough average for all assets.

29. We may adduce other reasons for rejecting the Monopolies
Commission and NEDO series. Neither series covers the
whole of the period under study. The Monopolies Commission
series only makes adjustments for stock appreciation,
retrospectively, post-1964.

30. See notes to Part 3, Appendix IV Table 6 for details.

31. It may also be noted that BGC depressed their profits
data for the financial years 1975/76 to 1977/78 by
increasing the charge against revenue for costs of
conversion to natural gas and plant mode obsolete by
the advent of natural gas. These deductions were not
added back.
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SUMMARY AND CONCLUSIONS

SUMMARY

As stated at the outset the aim of this thesis has
been to develop an optimal yardstick for measuring
performance in the nationalised industries. We take as
a base the arguments in the White Papers (G2,G3,G6) that the
nationalised industries should, as far as possible, be
run on commercial lines with the government left to solve
the social welfare problems.

Accordingly, the possible methods of measuring
performance have been surveyed and appraised. One of the
main points to emerge from this discussion was that no single
yardstick can describe everything that we may wish to know
about the firm. We require different tools for different
jobs - for measuring producivity, liquidity and profitability.
But, it was argued that we should strive to use one yardstick
as a preliminary indicator of the health of the industry. The
yardstick chosen was a rate of return on capital employed.

However, its definition and use are hot without problems.
The conceptual problems of capital and income ﬁaluation were
examined in some detail. It was seen that the objective at
hand would determine what should be included in capital
and income valuation. As the objective here is the measurement
of the overall performance of the firm all resou?ces available
to the firm should be taken into account. Thus, for example,

loans, inclusive of bank overdrafts, should be included in
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capital. Income should be assessed before the ded;ction
of loan interest since it is the existence of the loan which
enabled the firm to perform in the way that it did. Interest
payments were regarded as payments to the suppliers of
capital, not as a cost. In other words an entity view of
the firm was taken. In addition income was assessed after
charging the cost of replacing the assets of the firm, i.e.
after depreciation. |

The point was also made that comparisons of performance
over time would be distorted if firms charged capital items
against profit. This practice reduces profits in the current
year since it deducts the full cost in one year of items
which last longer than one year.

Three possible methods of capital valuation were
discussed - net realisaﬁle value, present value and
replacement cost. The assumptions were made, which are
consistent with standard accounting practice, that the firm
would remain in business for the foreseeable future and that
the firm was not declining or in a declining industry. Hence,
it was argued that the opportunity cost of the assets was
best measured by their capital value not their net realisable
value. It was further argued that replacement cost provides
the best approximation to capital value. 1In the case of
income measurement it was contended, using a Hicksian definition
of income, that the maintenance of capital should be inter-

preted as meaning the maintenance of the real level of the
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income stream to the firm. Thus we are concerned with
maintaining the purchasing power of the assets of the
entity, rather than maintaining its physical assets.
The above definitions were arrived at under the

assumption of a world with no general inflation but with

shifts in relative prices (i.e. specific inflation). In times

of general inflation the firm must make further adjustments

if it is to abide by our definitions of income and capital
used above. For examples, it must provide for the increased
cost of replacing assets and stocks. These adjustments alter
the information produced by our yardstick and hence the inter-
pretation we place on its meaning.

Thus it was necessary to survey the inflation accounting
debate and to assess which adjus tments would be most appropriate
for the task of measuring performance. It was concluded from
the arguments presented that the proposals made by the Hyde
Committee seem to be all that are likely to be implemented
by the accounting profession in general, because of the
necessity to appease conflicting interests. But, from the
point of view of measuring performance in the nationalised
industries ﬁhey were not sufficient adjustménts £o the rate
of return on capital employed.

Taking an entity view it was suggested that the following
adjustments should be made:

(i) capital - Revalue at replacement cost using specific
indices. '
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(ii) Income - (a) depreciation should be based on the
replacement cost of the assets of the firm.
No provisions should be made for back-log
depreciation.

(b) a further deduction should be made from
income for the increased cost of replacing
stocks.,

(c) an adjustment should be made for maintaining
the real value of net trade monetary assets.

(d) the gearing gain was irrelevant from an
entity viewpoint, but the real gain, i.e.
the difference between the specific-index
valuation amd the general-index valuation

of non-monetary assets should be added back
to income.

(e) turnover, other income and operating
costs should be revalued to the value of the
monetary unit at the year end.

Thus we have our yardstick model, Before it is possible
to use this model it is necessary to analyse the methods of
inflation accounting which have been introduced into the
accounts of the nationalised industries, since we wish to
know what efforts have been made already to provide more
meaningful data for performance measurement. The results
of this survey were presented in part 2 chapter 1. The
second chapter in part 2 presented a survey of inflation
accounting in selected comparable private firms and industries.
This was necessary, since if significant differences are observed
in the methods of inflation accounting employed by the public
and private industries comparisons of performance will be

distorted.

The following conclusions were drawn from the discussion

in part 2: (i) the introduction of inflation accounting had
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not progressed very far in either the nationalised industries

or the private firms studied, principally because of the lack

of uncertainty in the accounting profession; (ii) inter-
industry comparisons have been distorted because of the
heterogeneity of ad hoc methods introduced; (iii) therelhas
been little improvement in the information available to measure
performance; (iv) the introduction of inflation accounting

in the nationalised industries would be more feasible than

some of the criteria laid down in governmentd White Papers

(G2, G3); (v) the reduction of declared profit levels by the

use of inflation accounting may help to protect the industries
against the crude use of profits figures by the Price Commission
and the Press; but it may help to obscure the true rate of
return being earned; (vi) there is little difference between
the attempts at inflation accounting made by private and
nationalised industries; (vii) the nationalised industries,

in implementing the recommendations of the Hyde Guidelines,
should declare profit before interest and without a gearing
adjustment, since an entity view should be taken.

Thus the evidence presented in part 2 seems to reinforce
strongly the argument that the correct information is not
being provided to decision makers and commentators. Moreover,
it could be said that there is a certain lack of understanding,
on the parts of decision makers and commentators, of the
information presented to them.

Having examined the measures already introduced the

ground was clear to use the model developed in part 1.
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The gas industry was taken as a case study since it
has undergone a vast transformation in the last twenty
years; it has progressed farthest of all the nationalised
industries in the introduction of inflation accounting,
encountering much criticism inthe process with respect to its
motives and the data it has used.

The period 1960/61 to 1977/78 was chosen to reflect the
effects of the transformations that the industry has undergone
in terms of changing fuel sources and the change to a
centralised administrative structure. The period chosen also
encompasses the effects of restraints on pricing in the mid-
1970's.

The methodological problems encountered in estimating a
replacement cost rate of return series for the gas industry
in this period have been discussed in detail. These problems
centre on the sources of data. Since it was not possible
to obtain unpublished material on costs, values, and numbers
of buildings, cars and other assets data published in the
annual reports and @ccounts of the industry were used.

This necessarily reduces the degree of accuracy which may be
placed on our data. Nevertheless, estimating the age profiles
of assets using this data and then calculating replacement
cost depreciation provisions still provides a reasonable
comparison with the provisions made by B.G.C. The reduction
in the difference between the estimates made by BGC and our

own, from a difference of 12.5 per cent in 1976/77 to 3 per

cent in 1977/78, may be attributable to refinements made
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by BGC. Principally, these refinements are in respect of
the use of a more up to date asset register. Alternatively
it is conceded that it may equally be due. to chance. 1In any
case, the estimates provided by our model can be said to
correlate reasonably well with those produced by BGC as
a certain member of BGC financial accounting departmenf
commented "a million pounds either way makes little
difference",

Two basic series of replacement cost data were produced.
The first, using the model developed here, enabled comparisons
to be made with the historic cost rates of return earned by
BGC. The replacement cost series was presented with and
without an adjustment for real holding gains on assets. The
series including real holding gains behaved in an erratic
fashion - which may be expected as relative prices may move
in favour of or against the gas industry. The effects of
changes in the relative prices of land and, latterly, steel
were clearly demonstrated. The series excluding real holding
gains was observed to move in a similar trend to the historic
cost index, but at an appreciably lower level. This, clearly,
reflects the increased burden of providing for the replacement
of assets.

The second series confined its adjustments to those
suggested by the Hyde Guidélines, i.e. capital was revalued
at replacement cost and income was adjusted for replacement

cost depreciation and the increased cost of sales., This

enabled comparisons to be made with data produced for industry
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in general. It is interesting to compare the replacement
cost series for both BGC and general industry since if
resources in the public sector do not earn a comparable
rate of return to that earned by resources in the private
sector this may be indicative of a misallocation of resources .
Comparisons with sectors of manufacturing industry were
rejected since BGC is not a manufacturing concern. Nor is it
a servicé industry in the same sense as, say, the retail
trade. It has retail outlets but these deal with a minor
proportion of its business. Hence it was felt that industry
in general provided the most suitable comparison.

The main points to emerge from the comparison with
replacement cost rates of return earned in the private sector
was that the replacement cost rate of return for BGC is below
that for industry in general throughout the period, except
for the last three years. Since 1974/75 a recovery is observed
in the BGC series whereas the general industry series declines.
This is attributable to the relaxation of price controls in .
the nationalised industries, and to the effects of stock
.appreciation. The greater effect of the latter on general
industry than on BGC is clearly shown in part 3 chapter 2
figure two. As BGC draws its gas direct from the North Sea
(except gas required to meet peak loads) its stocks are
low relative to the volume of its sales. This is patently:
at variance with the position in general industry.

If the historic cost data had been presented in the

way BGC present it in their accounts the recovery of
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BGC's performance since 1975/76 would have been greatly
reduced. However, for purposes of comparisons any ad hoc

deductions made by BGC have been added back.

General Conclusions

It is felt that the following conclusions should be
stressed:
(1) the evidence from part two of this thesis strongly
suggests that the accounting profession should reach a
consensus on a standard code of accounting for inflation,
otherwise intra and inter firmﬁggi;arisons will become
increasingly distorted. The government has put forward
a discussion document relafing to improvements in company
reports (G6). and whilst it is agreed that many of the
proposals contained therein are meritable they are surely
secondary to the fundamental need for companies to introduce
a coherent system of inflation accounting.
(ii) on the evidence presented here both the replacement
cost series produced, our model and the Hyde Guidelines,
provide a better measure of performance than historic cost
data.
(iii) the model developed here should be preferred to that
outlined by Hyde since it provides a more comprehensive
set of adjustments for inflation.
(iv) the argument that a model such as that advanced here
is too complex to implement in practice surely holds little
water. If reasonable results can be produced given the

limited resources available to the author, then large
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firms with large accounting departments should be able to

do likewise. In ang case once the groundwork has been done
for earlier years the task is a relatively simple one in
succeeding years..

(v) it is hoped that the example presented here will be
followed by the introduction of inflation adjusted Rate of
Return data in the natiomlised industries as a whole. But,
as already pointed out this may have to await a consensus

of opinion in the accounting profession.

(vi) the replacement cost rate of return series presented
here will, it is hoped, indicate to decision makers and
commentators the real position, with respect to performance,
in the gas industry. Hopefully, it may serve to remove some
of the accusations that excessive profits are being earned
by the gas industry. It is only within the very recent past
that the gas industry has caught up with industry in general.
But the evidence presented in part two lends weight to the
argument that BGC is attempting to obscure the true historic
cost position.

(vii) the fact that a replacement cost series has been
produced indicates that the model outlined here can be used
in practice in the nationalised industries. As such it may
be preferred to some other efficiency criteria such as
marginal cost pricing and investment appraisal techniques for
assessing overall performance.

(viii) the results outlined here go some way towards

satisfying the recommendations of the 1961 White Paper (G2,



p.7 para. 19(b)) that the nationalised industries should
make replacement cost depreciation provisions. It also
provides information to aid decision makers in setting
inflation adjusted financial targets for the gas industry.
Inflation adjusted financial targets were suggested recently

in Cmnd 7131(G7, paras. 69~75)

(ix) but, it is stressed that the data presented here can be
only one tool, albeit we believe the main one, in a range of
tools necessary to measure the performance of the firm as a

whole. This range of tools should include many of the

performance measures discussed in Part 1. ch.l.
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Part 1: APPENDIX I

AN OUTLINE OF GOVERNMENTAL GUIDELINES ON PERFORMANCE

MEASUREMENTS AND EFFICIENCY CRITERIA IN THE NATIONALISED

INDUSTRIES __1948/1978

In the immediate post-war period there did not appear
to be much serious concern with obtaining optimum performance
in these industries. As the Select Committee on Nationalised
Industries (S.C.N.I) recalled the initial financial obligation
imposed upon the Nationalised industries was merely:

"The duty of raising revenues that would, taking

one year with another, be not less than sufficient

to meet all items properly chargeable to revenue

including depreciation, the redemption of capital
and the provision of reserves".

Clearly, this provided little information that would lead
to an optimum allocation 0f resources in the nationalised
industries.

However, it was not until 1961 that ministerial powers
' of control were reviewed.2 The main proposals of the White
Paper may be summarised as follows:

(i) Revenue Account

(a) surpluses should cover deficits over a five-year period
after charging interest and depreciation on a historic cost
basis.

(b) there should be provision for the amount necessary to
cover the excess of replacem;nt cost depreciation over historic

cost depreciation.
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(c) there should be allocations to general reserves in

order to cover capital development costs and such contingencies
as premature obsolescence,

(d) each industry should earn a target rate of return on
capital investments or, depending on the industfy, a target
level of internal funding.

(ii) Capital Account

(a) discussions will be held with regard to each industry's
plans for the next five years.

.(b) the government will fix an upper limit of capital
expenditure for the next two years in each industry.

(c) the government will approve proposed borrowings on

the basis of annual estimates. |

(d) the government is to be informed of the extent of
investment on new projects with a low rate of retu;n.
Variations in the required rate of return between industries
were allowed and were meant to take into account the differing
"social obligations" amongst the industries.

However, these proposals were criticised, mainly because
of the claimed shortcomings of setting a target rate of return.
This, it was argued, may make management take a short term
view in order to achieve the set objective. This might not
necessarily be best for the industry in the long run. It could
lead to a reduction in investment because that would depress
the short term rate of return. At the time the recommendations

of the White Paper with respect to depreciation allowances
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based on replacement cost seemed to be ignored, possibly
because in 1961 the rate of inflation was not as high as
it is now.

The 1967 White Paper3 sought to overcome séme of the
shortcomings of the 1961 Paper. The major proposals were:
(i) the introduction of a Test Discount Rate (T.D.R) as
a criterion of investmentf. This was originally set at
8 per cent but was subsequently revised to take account
of the change in corporation tax. The T.D.R. was to be
consistent with, "the average rate of return in real terms
looked for on low-risk projects in the private sector in
recent years".4
(ii) in an attempt to avoid cross-subsidisation and misallocation
of resources the White Paper suggested pricing at short run
marginal costs (SRMC) where there was spare capacity. In the
long run to ensure continuous supply the industries were to
price at long run marginal cost (LRMé)

(iii) whilst recognising the difficulty of reconciling the
prescribed rate of return on new marginal investment and
marginal cost pricing with an overall, or average, rate of
" return on assets it was proposed that ex post financial
objectives would continue to be set. These would be set at
different levels for different indus tries, to reflect their
differing market conditions.

(iv) provision was made for compensation to be paid to the
industries in the case of losses incurred by the industries

being forced by the government to act against their: own



interests. In addition to the above the recommendations
of the 1961 White Paper with respect to replacement cost
depreciation werelreiterated.

By the introduction of ex ante in addition to ex
post guidelines the 1967 paper went much further than the
previous legislation. But it needs to be borne in mind
that only a very small amount of investment in the nationalised
industries is subject to full investment appraisal using the
test discount rate.5 Much investment is determined by prior
strategic decisions, e.g. in British Gas the decision to
purchase the output of the North Sea gas fields, meant large
investments in a national gas distribution grid, but this
cannot be disaggregated for appraisal because it is part of
a total system,

Problems have been encountered which have prevented
thé introduction of marginal cost pricing to any great
extent.6 A detailed discussion of marginal cost pricing
is outside the scope of this thesis, but see part 1,
Appendix II for an annotated bibliography. Here it will be
noted that economic theory implies a contraction or expansion
of the industry and its services until Price = LRMC in each
of its markets, but given the other obligations of the
nationalised industries this is not possible.” An example,
is the case of BGC which has an obligation to éupply all

its existing customers.



A recent study by NEDO (120) has criticised the guide-
lines in the 1967 Paper as being too simplistic and has
pointed to the problem of lack of continuity, which has
meant there is no effective system for measuring performance
and.that there is no framework for setting out the Long Run
Objectives and strategies of the Nationalised Industries.
The study suggests that financial and economic objectives
should be laid down for each industry individually. To this
end it proposes that for each Nationalised Industry there
should be a Policy Council to set the objectives and
strategies and performance criteria, a separate corporation
board to manage the industry within this framework, and
that there should be more rational financing arrangements
taking account of the environment of each industry.

These proposals suggest an important move away from
the so-called "Morrisonian arms length" approach (see 152).

The NEDO study has been criticised for failing to
define the role of the natiom lised industries (152) and for
failing to provide and consider much new or hitherto
unpublished information (164). Pryke (146) has also pointed
to instances of misleading information, e.g. overstatement
of the rise in gas output in the decade 1964/5 to 1974/5;
and inconsistencies such as its conclusions on the relative
labour intensiveness of the nationalised industries.

At least one commentator (152) thought that some

of the NEDO proposals should be tried, but expressed doubts
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as to whether sponsoring departments were willing to forego
some of their powers and whether trade unions and the
corporations themselves would cooperate. However, the
government!s proposals rejected many of the suggestions of
the NEDO report as it was considered they would slow down
the decision process. Instead it was suggested7 that the
existing general powers of sponsoring departments should be
extended and be made more specific, after consultations with
the industry concerned. At the general level it was
proposed that in future the'sponsoring minister could appoint
civil servants to the Board of an industry.8 Also plans
for tripartite discussions of forward planning, for cooperation
with suppliers, for consultations on five year plans and for
a three year period wefe laid down.

More specifically the following financial and economic

framework was out-lined:

1
l. Investment Appraisal

(i) As the TDR system  had proved useful only for

small individual projects a required rate of return (RRR) was
to be set, which was to be earned on new investment as a
whole, This opportunity cost of capital to be earned on new
investment over its ﬁorking life was set at 5 per cent in real
terms before tax. This takes into account the pre-tax |
rates of return earned in private companies and likely trends
therein. Consideration of social time preference is also

made, but as the Paper itself admits11 this is - difficult



to measure.

(ii) The general TDR will no longer be specified for
investment appraisal. Instead specific rates will be

set for each industry which take into account the sectoral
and social objectives set for an industry.

. .1
2. Pricing Policy 2

(1) It was recognised that in many cases LRMC could not
be used as prices were market determined. 1In Price-making
industries the government should determine the overall
financial target and thus the general level of prices in
the light of the géneral policy objectives.

(ii) To avoid arbitrary cross-subsidisation of groups of
consumers the structure of prices should be related to the
structure of costs e.g. with respect to peak and off- peak
pricing.

. . 13
3. Financial Targets

(1) Each profitable industry will be set a percentage rate

of return to be earned pre-interest on net assets. Alternatively
a rate of return on turnover may be used where the industry

is labour rather than capital intensive,

(ii) Self-financing ratio targets were rejected as the Paper
points out, and as has been pointed out elsewhere (e.g. 68)
self-financing ratios reflect changes in the level of

investment as much as changes in the level of profitability.
(iii) financial targets were to be put on an inflation

adjusted basis, dependent on the present accounting practices



of the industry in question and the timing and nature of the
general move to inflation accounting.

(iv) The level of each financial target was to take account
of. the expected return from effective, cost conscious
management of existing and new assets; market prospects;
the scope for improved productivity and efficiency; the
opportunity cost of capital; the implications of the Public
Sector Borrowing Requirement; counter-inflation policy;

and social and sectoral objectives.

4. 9222514

(i) In addition to the above there will be industry
performance indicators such as: labour productivity and
standards of service.

(ii) cash limits will be imposed on loans, public dividend
capital and grants. Provision was made for these to be
exceeded in certain cases,

(iii) Public Dividend Capital will be made available only
to those industries which are fully viable and especially
subject to cyclical fluctuations. The paying of interest
on these loans will be used as a discipline on the industries
in the absence of a stock market stimulus.

(iv) Loans provisions will be changed so that the nationalised
industries can include medium term loans in a capital debt
structure which at present consists mainly of temporary and

long term debt.



(v) Interest payable on loans for long term capital
projects where returns will not accrue for a number of
years will be capitalised and written off during the
assets' lives rather than being charged to revenue.

The above proposals have been dwelt upon at length
because it is felt that they represent a culmination of
the previously diverse approaches, and that they represent'
a more realistic and comprehensive approach than hitherto
seen. How the proposals will work in practice, however,

remains to be seen.



Part I Appendix I: Footnotes

lo.

11.

12,

13.

14.

Para. 165 Commons Select Committee on Nationalised
Industries, lst Select Committee Report 1968

Treasury, The Financial and Economic Obligations of
the Nationalised Industries,Cmnd 1337, April 1961

H.M.S .o.

Treasury, Nationalised Industries:; A Review of Economic
and Financial Objectives, Cmnd. 3437 Nov. 1967. H.M.S.O.

op.cit. para. 10.

Four case studies commissioned for NEDO (see 115 Appendix D)
" indicated that DCTF investment appraisal using the TDR
was being used to some extent in cases of divisible
Investment in B.S.C., British Rail, Post Office and
B.G.C.

For example see (118) Appendix D.

Treasury, The Nationalised Industries, Cmnd. 7131, 1978
p.ll. para. 20.

op.cit. paras 26-30
op.cit. paras 40-46
op.cit. paras 58-65.
op.cit. Appendix I.
op.cit. paras 66-68
op.cit. paras 69-75

op.cit. paras 76-92.
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Part 1l: Appendix IT

An Qutline of the Main Issues involved in the

Practical Application of Marginal

)
(]

Cost Pricing

and Investment Appraisal.

Introduction

A detailed discussion of the efficacy of Marginal cost
pricing and investment appraisal is beyond the scope of this
thesis. However, from the importance placed upon these

techniques in successive White Papers on government guidelines

for performance in the nationalised industries it is
necessary to consider, briefly, the main issues involved
in their practical application.

1. Marginal Cost Pricing

The usual argument for marginal cost pricing is that
under conditions of market imperfection, énd‘assuming profit
maximisation, a misallocation of resources occurs, from the
viewpoint of society. This may be clearly illustrated by

taking the elementary comparative-static text-book diagram:

Me Fig. 1 Marginal Cost and
Prcfit Mawximisation
Eqguilibria

\\\ MC = marginal cost

AR average revenue
MR = marginal revenue

AR

Qp N ' Q
MA

Under profit maximisation price is 0pp and output is OQp




However, there is some additional output which can be produced,

at a price no less than marginal cost, but at less than Opp,

i.e. OQm - OQP. The resultant price is OPm which leads to

profits of less than the maximum level, but which may use
resources previously engaged in a lower valued alternative
use and which makes the good available to anyone prepared to
pay P = MC = AR.

If the time dimension is introduced, with associated
capacity utilisation and scale considerations, then the
familiar result of P = SRMC = LRMC can be derived under
assumptions of perfect knowledge, a new firm, no technical
change, constant factor prices, and perfectly divisible
plant (see Webb, 194, pp 15-21).

However a number of problems arise when marginal cost
pricing using Paretian welfare assumptions is introduced in
practice: |
(1) In decreasing cost industries marginal cost pricing will
lead to financial deficits being earned. (See Webb op.cit.)

One solution to this is the use of multi-part tariffs where the
running charge is related to marginal cost and the fixed charge
(to be paid out of consumer surplus) is at a level designed to
cover accounting costs. But this infringes the Pareto conditions
because some consumers who value the marginal unit of

consumption above its marginal cost could not consume the

good as they have no consumer surplus out of which to meet

the fixed charge. The solution to this problem, that of

perfectly discriminatory pricing, is faced with problems of
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insufficient information relating to individuals' demand

curves and prohibitive costs of administration. We return

to other problems related to the absence of Pareto optimality

below:

(ii) In practice plant may not be perfectly divisible. Thus

pricing at SRMC will encounter capacity constraints as

output is expanded. Boiteux (122, p.70) and Williamson (203,

pp 68-69) have shown that whilst it may be socially optimal to

increase capacity, since there is a welfare gain, financial

losses may be earned as p = SRMC # LRMC. Turvey (180) has

taken the analysis a stage further by introducing the problem

of a multi-plant industry with plants of different ages and

vintages. Usually incremental capital will be more efficient

than its predecessor. If so, LRMC pricing must be based on

the total costs of the marginal unit (i.e. on SRMC of the

marginal unit subject to total costs of that unit being

recovered)., In this case the more inefficient units will

make a loss and it can lead to an overall loss for the firm.
Webb (193, pp 93-5) suggests instances where

indivisibilities may not present a problem for example ex ante

the investment decision, the length of the time period and

fhe use of credit arrangements. But these go only a little

way to solving the problems of indivisibilities. Indivisibil-

ities will also present problems when peak-load pricing is

considered.

(iii) In practice the demand curve is unlikely to be of the

form portrayed by elementary analysis. For example irregularities



in demand occur for gas and electricity at breakfast and
evening meal times.

At its simplest the peak-load may be considered for a
period of aday with equal length off-peak and peak period and
with only one plant of fixed capacity operating at full or less
than full capacity depending on the time of day. Beiteux
(Op.cit. p. 73 et.seq) has shown that if the two demands
are close together or plant cost is high it is optimal to
depress the peak. Williamson (203) carries the argument a
stage further by considering unequal length of off-peak
and peak periods. Williamson shows that peak load price
will always exceed, LRMC, and off-peak load price less than
LRMC, assuming divisible plant. Also it is only when the
off-peak load fails to use plant to capacity when priced
at SRMC that the peak load bears the whole burden of capacity
costs. The firm will earn net revenue of zero in this
analysis. Williamson goes on to show (op.cit. pp 80-81)
that if indivisibilities are introduced the firm need not
necessarily earn zero profits because with indivisibilities
the peak load price is not necessarily greater than LRMC.

Whilst the above impart some of the complexities of
reality to basic marginal cost pricing a number of reservations
remain. For example Turvey (183) has alluded to the following,
multi-plant firm with plants of different ages and vintages;
capacity cost may not be a simple function of peak demand (e.g.
hydroelectric power); available capacity may be less than

installed capacity because of maintenance thus the capacity
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constraint is reached sooner than expected; interdependence
of demand curves over the cycle, the load curve is likely to
be continuous rather than two-level in practice; from the
point of view of administration of tariffs and comprehensibility
of them by consumers there is a limit to the number of tariffs
that may be used in practice; the development of off-peak
consumption resulting from higher peak charges may require
subsidiary changes (e.g. night tariffs in electricity required
the development of storage appliances); system interdependence
may exist, with the result that the incremental system costs
following the construction of new capacity will not be the
sum of its capital and running costs; peak load pricing will
have different effects depending on whether the peak-load
is firm or shifting; and peak load pricing may affect the
distribution of income. Turvey (182,186) and Boiteux (op.cit
p.107) have shown that if the firm is faced with an investment
decision the system interdependence problems may be soived
by considering marginal operating costs, which can be equated
with marginal expansion costs. They show that at the margin
the present value of the output of a new plant,.with each
unit of output 'valued at marginal system operating cost equals
the present value of its capital and operating costs. If an
increase in peak load is considered, with system interdependence,
it can be shown (Turvey, 182) that the marginal system cost of
the increase in peak-hour consumption will be the cost of
the new plant less the present value of the saving in total

off-peak running costs. Problems remain in the estimation of
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incremental capital costs. But as Turvey (182) points out
these may be directly determined only by simulating the
running of the system over a number of years. If the peak
is shifting peak load pricing may be advantageous since
depressing the peak may reduce the amount of capacity
required (Boiteux op.cit. pp 81-82). The question of
maintenance effects on available capacity has been recently
studied, for example by Crew and Kleindorfer (26) who suggest
conditions for optimal reliability levels. A number of
writers have considered the problem of the uncertainty of
forecasting peak loads; foremost amongst whom have been
Brown and Johnson (18,19) and Turvey (185). Brown and Johnson
show under the assumption of physical rather than price
rationing that with uncertainty the appropriate price to
charge is that price which clears the market when demand is
at its lowest peak position. They also show that under certain
conditions peak and off-peak prices should be equal. Turvey (185)
has questioned, as being unrealistic, their assumption of
physical rationing; preferring prices as rationing devices.

Peak load pricing has been used in practice, for example
the'tarif vert'of EDF,/:zg 'white meter' tariff of the Electricity
Boards. Tzoannos (188) has shown how seasonal tariffs can be
used in the gas industry in Britain, whilst Levy-Lambert (91)
has described examples in the French public sector. The
welfare effects of peak load pricing and multi-part tariffs

have been outlined in (i) above.

It must also be noted that, in effect, peak load pricing



deals with multiple products. For example, electricity

units sold at different times of the day are different
products, since the consumer wants electricity at 5p.m. for
cooking, he can't substitute cheaper units of electricity

at 3p.m.

(iv) The foregoing argument about marginal cost pricing

is based mainly on the assumption that P = MC in the rest

of the economy, as Rees (148) has pointed out this
requirement is not met in practice because of various
imperfections. Lipsey and Lancaster (93) showed that under
non-pareto optimal conditions the determination of output
based on marginal cost pricing could result in a less than
optimal allocation of resources Mishan (108) has demonstrated
that it is necessary to consider to what extent competing
sectors depart from optimality and whether the competing
sectors are substitutes or complements. More operational
appreaches by Davis and wWhinston (31,32) and Turvey (186,

pp 22-27) take a piecemeal approach arguing that it is
permissible to disregard ignorance abogt optimality elsewhere
and to include only that which is known if it is important.
Turvey's analysis provides pricing rules for the case where
the final product of a single product industry in the public
sector is closely related to a similar final product produced
by the private sector. But there are problems with this
analysis. Firstly, it requires information on the relationship

between prices and marginal costs in the private sector, which

may not be available. Secondly, industries in the public
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sector are usually multi-product, which complicates the
resulting price structure. Thirdly, with information le vels
being so imperfect it is not possible to tell if this is
better than average pricing or not. Fourthly, as pointed
out by Ruggles (156) and other writers, pricing proportional
to marginal costs, which under certain conditions Turvey's
solution may require, has disadvantageous welfare implications,
such as altering the trade-off between work and leisure. But
Turvey's method ﬁay provide a practicable solution in a
second best world, where the optimum conditions are not met
in general;

The effect on optimality of the introduction of financial
targets has been studied by a number of writers. 1In the
case of an absolute profit constraint Baumol and Bradford (8)
haw shown that this will lead to a deviation of prices from
marginal cost throughout the economy, the precise nature of
the deviation depending upon the nature of price changes,
differences between marginal revenue and marginal cost and
changes in output levels. However, they do provide a
"quasi-optimal" solution, i.e. the maximisation of the level
of satisfaction of any one individual, given the utility level
of each other individual. For quasi-optimality, and for
minimisation of departures from marginal cost pricing because
of an absolute profit constraint, they show that the relative
quantities of outputs should be kept unchanged from their

optimal marginal cost pricing propositions. In the case of

a return on capital constraint Gravelle ( 49,50) has shown
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that optimal prices will be equal to actual marginal costs
but will differ from first best prices since actual costs
are greater than minimum costs due to the effect of the
financial constraint on the input mix. Gravelle concludes
that if financial targets serve as some form of "tax" the
rate of return target is inferior to the absolute profit
constraint since it leads to inefficient means of production,
more complex pricing rules and requires more information.
However, this analysis igno;es (a) the problem of setting
correctly the absolute profit levels which, if it is to mean
anything in terms of efficiency must be related to the
industry's capital stock, (b) ex ante it may not be possible
to set the financial constraint to cover costs (although
imperfect information may produce this result under any
pricing formula), (c) it may be impossible to obtain the
required information on elastisities of demand etc.

(v) Time lags in constructing new plant may mean that by the
time it comes into production the demand conditions for the
products of the industry may have changed. The extent to
which this presents a problem will depend on how accurately
forecasting has developed within a particular industry.

(vi) Turvey (186, p.69) has shown that the introduction of
time into the analysis requires a reassessment of the pricing.
rule producing a different set ofmarginal costs. Notions of
a planned time stream of outputs, of discount rates and

expected future capital and running costs must be taken into

account. The existence of time introduces ambiguities to the
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terms short runand long run, since as the time in the future

when new plant will be introduced approaches the amount of the

new capacity ceases to be variable. Planned investment decisions
become realised. This distinction must be made between the
"short temm pricing rule" and the "long run investment rule".
Turvey (op.cit) shows that the following guides are necessary .
In each period price is whichever is the greater of (a) the
running cost of that capacity which is partly utilised or (b)
the level required to restrict demand to capacity. The amount
of new capacity coming into operation in any period, if
positive, is such as to make the expected discounted sum of cost
savings from having the extra unit of capacity of vintage v

in period t equal to the present worth now of the capital cost
of the unit of new capacity which becomes operational in

t = V. Planned discounted price equals planned discounted
marginal cost in all future periods except where new capacity

is to come into operation in an amount which is now irrevocably
determined.

Conclusions on marginal cost pricing

The main issues involved in marginal cost pricing have
been outlined above. It has been seen that a comprehensive
set of tools exist for the use of marginal cost pricing.

In practice the introduction of marginal cost pricing
under Pareto optimality assumptions has been shown to be
virtually impossible. Basically such assumptions as

perfectly divisible plant, perfect foresight, and prices

equal to marginal costs throughout the economy are too



restrictive to allow practical appliactions. Other problems
also arise such as the accounting losses resulting from
pricing at long run marginal cost in decreasing cost industries.
This would be inconsistent with a government imposed financial
cons traint. If departures from Pareto optimality are assumed
then marginal cost pricing in practice is possible, for
example peak loading price and multi-part tariffs. Questions
arise regarding the inequity of preventing some from consuming
the good because, although they value the goodiat the price
charged for the marginal unit, they have no consumer surplus
out of which to pay the fixed charge.

However, a number of other problems remain which cast
doubt on the efficacy of marginal cost pricing in practice:
(i) the problem of forecasting marginal costs based on output
streams at current prices, because of uncertainty and/ox
inflation. (Bates and Fraser op.cit. p.71)

(ii) LRMC pricing does not determine the proper rate of
adjustment of actual prices to changes in costs. In making
such changes account may also have to be taken of the effect
on the industry's surplus (Tivey, 180)

(iii) time lags may occur in the adjustment of demand to
changes in price, and actual change in demand may be different
from expected (Bates and Fraser op.cit. p. 65)

(iv) in practice the price/quanity relationship may not be
constant even for one product in one market. For example,

Johnson (67) has described the existence of three such

relationships in the industrial market for gas (load retention,



new businesé and changeover). This price may not be determined
by marginal cost but by a "building brick" approach where,
in the case of the price of industrial gas, price depends

on such factors as the market price of the competing fuel,
the operating costs of competing fuel, the installed cost of
a competing fuel burner, installed competing fuel storage
cost, installed cost of a gas burner, changeover inertia and
gas preﬁium over other fuels.

(v) Marginal cost pricing, may lead to underpricing since
whilst allowance may be made for replacement of capital it
may be difficult to allow for such costs as developing new
gas fiélds and gas making processes.

2. Investment Criteria

The principles of investment appraisal are well described
in Henderson (58).

In making its decision whether to invest or not the
firm wants to be fairly certain that the returns on that
investment will cover the initial outlay. Capital projects
may be viewed as a series of cash flows, and the company
.must look at those cash flows that are incremental to the
acceptance of a proposed project. The DCF rate of return
on an investment is that discount rate required to equate the
present value of its stream of future cash flows with the
pfesent value of the capital outlay. To assess the validity
of a project in the nationalised industries, in the following

equation set Vv = 0, and compare r with the test discount rate

(T.D.R.) .
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where v = present value

K = capital outlay in year o
B.,B .Brf net benefits in each year to some final year n

r = rate of return required on the investment project.
However, the extent to which this type of exercise may be
carried out in practice will be constrained by the following:

(i) the determination of the rate of discount

The question arises as to whether or not the TDR is
the optimal proxy for opportunity cost. The possible
alternatives such as, thelrate at which the government can
borrow on long dated securities, the social time preference
(STP) rate, the social opportunity cost (SOC) rate or the
private market incremental rate of return are discussed
well in Webb (193, Ch.4) and Henderson (op.cit.) The main
problem reduces to that of reconciling the rate at which
society discounts the‘future (the STP) with the rate which
discounts the use to which the resources employed in a
project would otherwise have been put (the SOC). One way
of achieving this is to adjust the money costs of a project
to produce a "shadow-price" which reflects S.0.C. (see
Henderson op.cit. p. 133, and Reed 147 ch.2) The shadow
price acts as a rationing constraint to reflect the

opportunity cost of capital., But it is imperfect since

lags in project implementation may change shadow prices.
Also true opportunity cost is measured by the future effect

not by what is currently displaced. It may be impossible



to achieve STP=-S0C, if there is capital rationing since
there is likely to be excess demand thus the equilibrium
condition is not satisfied (see Turvey 186).

(ii) strategic and tactical decisions and interdependence
of investments

As noted by NEDO (120) and reiterated by Cmnd 7131
(G5) the TDR'system had proved useful only for small
individual projects. It was of little use for strategic
decisions or where there was interdependence of investments.
For example the decision by BGC to exploit North Sea Gas
resulted in many other decisions relating to distribution
networks, storage facilities etc. The problem of inter-
dependency is related to the problem of finding the
optimal plant mix. By utilising information on load curves
and plant load factors and by taking a programming approach,
so that the investment problem is to minimise the costs of
the output programmes Bates and Fraser (7, ch.6) have
demonstrated the marginal optimality conditions of investment .
decisions. The model is also developed to take account
of differing plant lives and technical progress (7, pp. l02-
104).

If we consider investment in north sea oil and gas,
this will be affected by the optimal depletion rate of
these resources., Prescriptions for the optimal depletion
of exhaustible natural resources are varied and usually
rely on fairly restrictive assumptions, for examples
Dasgupta and Heal (30) assume a constant level of population

through time, whilst Weinstein and Zeckhauser(195) assume
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perfect competition and a perfect capital market. In essence
the optimal depletion rate will be set by society's time
preference rate. As the references cited in (i) above,
show this is almost impossible o determine in practice. The
effects on the rate of depletion of the differing relationships
of the STP to the market rate of interest, of changes in the
STP, of uncertainties in the size of the natural resource,

of unéertainties regarding future demand, of the
conservationist lobby, etc. are discussed well in Robinson
and Morgan (151). They also suggest a possible solution. This
involves improving the signalling of the market; producing
better long term forecasts of demands, supplies, prices etc.
so that it may be determined how North Sea supplies would fit
into the energy market on the assumption of free depletion.
Intervention would only occur if free depletion is identified
to have substantial problems. A Commission could be set up to
deal with this, and would suggest various policy objectives

and solutions.

(iii) capital rationing

Introducing a limited budget means that not all projects
satisfying the TDR will be implemented. Capital rationing
may ignore the interdependence of projects thus preventing
economies of scale in distribution and transmission from being
achieved. It may also mean less capital intensive investment
and the incurring of additional future costs to secur savings

in the short run. Capital rationing may only be imposed for

a single period, but this raises problems with funds that

have already been committed. Bates and Fraser (op.cit. p.80)
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argue that, in appraising a project, if parts of a programme

are firm commitments and a switch to another project would
incur costs these costs should be subtracted from the programme.
If a new programme can be introduced but with costs of
transition then costs should be added to the stream. They

also provide a suggeétion of how the TDR may be used to
minimise costs subject to the capital rationing constraint
(ibid)

(iv) Uncertainty

If we take the case of the gas industry, uncertainty
may affect the investment decision in five ways - uncertainties
in demand, supply, demand and supply combined, interruptible
loads and technical changes. Bates and Fraser (op.cit)
describe how the effects of these may be simulated by using
information from load duration curves, degree days and
estimates of the probability of supply failure. In this
way whereas the existence of uncertainty means that future
cash flqws and costs of expansion cannot be determined with
accuracy it is possible to estimate the extent to which plant
or store size may need to be changed. Linear programming
may be used to estimate optimum demand patterns and main
transmission systems over time and hence provide information
on the investments needed to satisfy these problems (see for
example P. Masse and R. Gibrat, 122 Ch. 1l1).

Conclusions on investment criteria

The main aim of using investment criteria is to take

account of the opportunity cost of funds being invested. In



this necessarily brief outline of the main issues it has not
been possible to discuss in detail the problems of estimating
the social opbortnnity cost rate of return. However, it

should be clear that the task is complicated by the existence
of competing rates of return amd of other real world conditions
such as taxation and inflation. But as Webb (ibid)shows

these problems may, to some extent, be overcome. But it is

the existence of other factors such as project interdependency,
strategic decisions, capital rationing and uncertainty that
restricts the use of investment criteria, so much so that
whereas the Select Committee on Nationalised Industries had
hoped that by the use of marginal cost pricing and investment
appraisal techniques optimisation in the nationalised industries
could be achieved, in practice this has been possible in only

a limited number of circumstances.

In recognition of this, alternative methods of investment
appraisal and marginal cost pricing have been suggested in
cmnd 7131 (G5). More importantly it is recognised therein
that the use of ex ante measures alone is not sufficient
to ensure efficiency in‘the nationalised industries. The
complexities of the real world mean actual events turn out

differently than expected.
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Part 1: Appendix III

outline of Inflation Accounting Proposals

The first set of proposals put forward by the Institute
of Chartered Accountants (I.C.A.) was concerned with
removing the distorting effects of general changes in the
purchasing power of money and were published in 1974. (64).

The main proposals were:

(a) companies will continue to keep their records and
present their basic annual accounts in historical pounds
i.e. in terms of the value of the pound at the time of each
transaction or revaluation.

(b) in addition all listed companies should present to
their shareholders a supplementary statgment in terms of

the value of the pound at the end of the period to which

the accounts relate. This statement was to contain separate
figures for depreciation and the loss or_gain on net monetary
items because of inflation.

(c) the conversion of figures in the basic accounts to thése
in the supplementary statement should be by means of a
general index of the purchasing power of the pound, which
from 1962 onwards was to be the Retail Price Index based

on 1974= 100.

(d) there was to be a note to the supplementary statement

explaining the basis on which.it has been prepared with

comments on the significance of the figures.
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(e) in all supplementary statements except the first all
corresponding amounts sho&n for the preceding year should

be changed from the pounds of current purchasing power
(c.P.P) at last year to pounds of CPP at this year. This
entails adjustments to the data shown for turnover and
operating costs in addition to adjustments to depreciation
provisions and cost of sales.

(£) distinction should be made between monetary and non-
monetary items, If a company had a net monetary liability
rather than a net monetary asset then it was to show a gain
in purchasing power in its supplementary CPP statement. This
is a real gain to the equity shareholders in terms of
purchasing power but because it may be accompanied by a
reduction in liquidity or excessively high gearing it should
be shown as a separate figure. SSAP7 pointed out that the
argument that it should not be shown as profit because it
might not be possible to distribute it without raising
additional finance cqnfused the measurement of profitability
with the-measurement of liquidity. Further, even without
inflation all a company's profit may not be distributable
without raising additional financé, perhaps for example
because it has invested in non-liquid assets. It is

also inconsistent to exclude the gain on monetary items
when profit has been debited with the cost of borrowing
and with additional depreciation consequent upon the
converted cost of fixed assets.

with respect to the adjusting of non-monetary items



for inflation the test of lower of historic cost and Net
Realisable value (NRV) was to be applied to stocks and
adjustment made to the figures if necessary. Also, Fixed
Assets may need to be further adjusted in the light of a
review of value to the business, the adequacy of the
depreciation charge needed to be considered; and whether
it was necessary to include in the supplementary statement
an allowance for corporation tax, chargeable if a gain was
made on the sale of assets.

Thus in these proposals the ICA was setting out to
take account purely of inflationary effects and to
ensure that fhe earning power of the company was preserved
intact.

In rejecting current cost accounting (C.C.A.) the
ICA did recognise its potential as a valuable management
tool (op.cit. Appendix I, p.12) rather than its being
predominantly shareholder orientated. This was because
replacement cost (CCA) accounting does not isolate and
record general effects of changes in purchasing power,but
looks at specific, or relative, price changes and thus aims
to show the extent to which the firm is maintaining its
physical assets rather than the amount of purchasing power
originally invested in the assets. It was suggested that
firms who wished could include, in an additional and
separate supplementary statement, replacement cost information.

But on the whole replacement cost (CCA) was rejected because '

of subjectivity with respect to choosing of indices,
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complexity of calculation; because changes in replacement
cost may not be due to inflation; and because changes in
technology, for example, may make replacement cost valuation
meaningless unless it is calculated for the whole of a
particular industry.
These proposals gained fairly widespread support, with
.many companies publishing comparable CPP accounts in their
annual reports, (see part 2 for a discussion of these).
However, the government decided that further discussion

was necessary and set up a committee to look at the problem.
This committee reported in 1975 (G4) and the ICA produced its
draft proposals based on this Report about one year later. (65)
The main proposals of ED18 were:

(a) deprec¢iation to be calculated on the value to the business
of the aséets concerned in terms. of replacement cost and not
on their historical cost and will thus give a more realistic
measure of the cost of resources used. In most cases the
depreciation will be calculated on the replacement cost of
assets

(b) cost of sales will be calculated in most cases on the
cost of replacing the goods sold and not on their original
cost.

(c) there will be a new statement in the annual accounts -
the Appropriation Account - in which there will be brought
together the current cost profit, the revaluation surpluses,

the amount which the directors consider should be retained

within the business having regard to théir assessment of its



needs, and dividends.

(d) the balance sheet will show current values for most
assets and will no longer show their historical cost.

(e) a statement on the change in the amount attributable

to ordinary shareholders - the equity interest - after
allowing for the change in the value of money. This will
clearly show how the company has performed in relation to
the rate of inflation and will also show its losses or gains
from the holding of monetary items.

So in essence this CCA system in arriving at profit
charges income for stocks consumed and fixed assets used
based on current replacement cost rather than outdated historic
costs. Further, it also provides a distinction between the
profits earned from the operations of the business and the
money gains resulting from changes in the value of a company's
assets,

Despite claims that the proposals of ED18 had received
wide suﬁport from both sides of Parliament, industry and
the Ccity, (78), a majority of the members of the English
I.C.A. voted against making any system of CCA mandatory,
mainly on the grounds of complexity and making too great
a leap forward.

A subsequent set of proposals, produced by a group
chaired by Mr. W. Hyde simplified the Morpeth proposals -
embodied in ED18, with three main recommendations (63) :-

(a) supplementary depreciation charge
(b) an adjustment for the increased cost of sales thus

showing the time cost of consumption during the period.
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and (c) a gearing adjustment which allows companies with
net monetary liabilities to reduce (a) and (b) by the extent
to which net debt forms part of the company's total capital.

There seems to be a certain amount of agreement concerning
the first two proposals but the third is considered to have
theoretical shortcomings (92). These points.will be
discussed fully in Ch.2,

Although the above presents the three attempts at
setting up an accounting standard the wide diversity in the
proposals.suggesﬁs very strongly that there is little agreement
on the underlying theoretical aspects of inflation accounting
both from the accountant's viewpoint and the economist's,
Moreover, even if there was agreement amongst the theoreticians
it is possible, that any proposéls which are theoretically

consistent may be rejected on grounds of practicelity.



Part 1l: Appendix IV

(I) The calculation of the stock adjustment

(i) Revise opening and closing stock to average current
cost for the year.

(a) opening stock. opening stock x average index for the year
beginning of year index

(b) closing stock closing stock x average index for the year
index at end of year

(ii) Take difference between adjusted closing stock and
adjusted opening stock.
(iii) Subtract this from difference between unadjusted closing

and opening stock. This produces the cost of sales adjustment.

(II) The calculation of the-depreciation adjustment

If an asset is purchased and has a life of n years
then each annual replacement cost depreciation provision,
assuming a straight-line method of depreciation, is

1l x R.C.t and if scrapped at the end of n years depreciation
n
in the final year is 1 . RCt - scrap proceeds. If from cene

n

year to the next the estimated replacement cost increases

then the depreciation provision will be 1 . RC
n

In practice it is likely that the firm will be

t+1

continually acquiring each type of asset. The annual
depreciation charge for each asset is calculated on the

same basis as above, only now the process as a whole becomes

more complex. Note, though, that it is not necessary to



calculate "backlog" depreciation. But it is essential to
have an age profile for each asset. Depreciation provisions

are outlined in more detail in part 3.

(III) Calculation of real gain on holding non-monetary assets

A firm has one asset which yields income

Let Yo = income in year o

Ko = capital value in year o, which produces yo'
Ig = general price index
I, = asset specific price index

Y, = income in year 1l

Kl = capital value in year 1, producing Yy

Hc = real holding gain on capital

r = rate of return on asset

k0 =Y, - (1) if it yields Y, in perpetuity;
r

If general prices rise by Ig and specific prices rise by Is

then at the end of year,

K, =KI - (2)

Yy - (3)

The new value of Ko required to maintain the real purchasing

ong =

power of the asset is given by:

. n y
kK, =21 - (4)
r
n
- K —= - 5
Now K, 5 H (5)
substituting (4)
1
Kl -y = Hc - (6)
r
From (3) K, - = H - (7
‘ 3) K, Yolg o ().

r
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Usi 1) K. - KI =H - (8
sing (1) 1 ol g o (8)

Finally from (2) K (I -I ) =H - (9)
os g c

That is the real holding gain is the difference between
the value of K.o on a specific index basis and its value

using a general index.

(IV) Calculation of gain (loss) on holding monetary

liabilities (assets)

It is assumed that money is only affected by the
general index (Ig). Therefore defining monetary liabilities
by L and following the same approach as above the holding
gain on monetary liabilities is given by:

H = -L° (1-Ig)

L

and on monetary assets

HA = Lo (I-Ig).



Part 3: Appendix I: Specimen of Letter sent to all Gas Reqions

UniverSity Of Durham Department of Economics

23/26 OId Elvet, Durham, DH1 3HY, England
Telephone: Durham 64466 {STD code 0385)

Mr. M. Wright Ext. 628

17th February, 1977,

Dear Sir,

I am at present engaged upon research for an M.A. (Economics) Thesis.
The subject of my research is the performance of the Gas Industry, the
intention being to compare performance over the period before the forma-
tion of the British Gas Corporation, and afterwards, up to the end of the
1975/76 financial year. I am hoping to use a replacement cost valuation
of assets in order to obtain replacement cost rates of return on capital
and replacement cost rates of return on investments over this period.

It is in this context that I am writing to ask for your assistance,

My request for assistance concerns the problem of valuation of land
and buildings. I note from the accounts that land and buildings acquired
before 1949 were written out of the records on 31lst March 1973, I under-
stand, also, that detailed information on land and buildings purchased by
Area Boards (subsequently Regions) since vesting data, is held by the
Region concerned.

In order to obtain a complete replacement cost figure of land and
buildings I need to have some idea of the value or volume of land and
buildings (that is in terms of acres of land or numbers of buildings).

Further, as buildings are depreciated for periods of up to fifty
years, it is thus difficult to assess from the accounts exactly what land
and buildings the Corporation possess and thus impossible to make a replace-
ment cost valuation., Would it be possible then to provide me with inform-
ation on how much land and buildings your region possesses?

I hope that this is not too much of an imposition on your time, and
that you will appreciate that in the light of recent discussions on the
use of replacement cost accountancy and the performance of the Nationalised
Industries what I am attempting to do is to contribute to improving the
guidelines for measuring the performance of the Public Sector.

May I also assure you that any information you are able to give will
be treated as confidential and will not be disclosed. Thank you.

Yours sincerely,
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Estimat ion of Showroom Numbers

Inspection of the telephone directories revealed incomplete
information on showroom numbers for two regions, Wales and
Southern.

Intuitively the number of showrooms in a region will be
mainly dependent upon some function of the population, density
of population, and number 6f gas customers,

In practice it seems that taking a figure of population
per square mile for density hides great variations in population
density, especially true of regions such as Scotland. Taking
area in thousands of square miles seems to perform better as
a proxy for density.

A number of equations were fitted using the above reasoning.

The following semi-log function appeared to perform best:

s =a + blA + b2 log P where s = No. of showrooms
A = Area in thousands of
square miles
P = Population

Using the available data the estimated equation was

s = = 496,28939 + 0.0008A + 67.9253; log P
(-3.4394) (1.4704) (3.976) t values in parentheses
2 ] *
R = 0.72382 F ratio = 9.173 se, 13.53967
*significant at 5% level ‘d.f. = 7 n= 10

The actual and predicted results for the regions where data

were available are shown below.



TABLE A

PREDICTED AND ACTUAL SHOWROOM NUMBERS

Region SA SP Error % Error
Scottish 110 109 + 1 0.9
Northern 48 53 -5 10.4
North West 126 106 +20 15.9
North East 70 56 +i4 20.0
East Midlands 78 91 -13 16.7
West Midlands 70 88 -18 25.7
Eastern 76 79 - 3 3.9
North Thames 80 89 - 9 11.3
South East 102 95 +7 6.9
South West 75 68 +7 9.3
Total 834 + 1 -

835
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Table A: Land and Buildings of BGC in 1975

TYPE
REGION NATIONAL/ AREA CUSTOMER SHOW- GAS~ | NATURAL |COMPRESSOR | HOLDER. }|DISTRICT .| L.N.G. | TRANSPORT|  MISC.
REGIONAL H.Q. SERVICE ROOMS WORKS | GAS STATIONS STATIONS|DISTRIBUTION| STORES |{ DEPTS.
H.Q. - CENTRES TERMINALS OFFICES
1 2 3 ) 4 5 _ 6 3 7 8
1. B.G.C. 2 10 - - - - - - - - - Z 5
2. Scottish 1 6 -7 110 20 1 - L - 1 1 1 16
3. Northern . . 1 4 . ' 1 48 6 - 1 - - - - -
4. North West | 2 8 6 126 - - - 9 6 1 2 5
5. North East ' 1 5 - 71 2 1 - 3 . 8 - - 4
6. East Midlands 1 5 5 78 ' - 1 2 5 3 -1 2 ) 5
| 7. West Midlands 1 5 5 70 2 - 2 1 - - 1 2
;
8. WALES 1 4 - 48 6 - - - 1 - - 3
1
9. EASTERN . 2 6 2 76 1 2 3 1 - - 2 ]2
10. North Thames 4 6 7 80 1 : 1 - "3 . - 2 - -
11l. South East -1 n.a.g_ '129 102 1 - - - . - - - 5
12, Southern 1 6 1 . 64 _ 1 - : - - - . - - -
‘ 13, South West 2 11 2 75 1 - - 1 4 - | 3 6
| ' ' '
Total 20 - 66 48 948 41 6 8 23 23 5 11 44




1. Number of H.Q. exceeds no. of regions because of
split sites.

2. May also exceed number of Areas due to split sites
3. Where these can be separated from Area H.Q. s.
4., Obtained from 1975/76 accounts.

5. Completed ones. Another 16 are planned or under
construction.

6. As distinct from gas works, which will also have
gasholders on the same site.

7. Often located on gas holder sites., Efforts have
been made to avoid double-counting here. by cross-
checking addresses.

8. Includes Research Stations, Training Centres,
Industrial/Commercial Centres, Liquid Gas Centres,
Central stores etc.

9. On the information from the Telephone Directories
Area H.Q. could not be separated from Customer Service

Centres which are probably on the same site.

10. It is known that these are both leasehold.

Source: Post Office Telephone Directories covering
the twelve British Gas Regions for 1975.



Part 3 Appendix IV . Table 1(a): Replacement Cost of Assets of BGC - Gross Book Value - Specific Indices

1

FINANCIAL YEAR

ASSET - -

{ .

! 1977/8{1976/7{1975/6|1974/5 |1973/4 {1972/3]1971/2|1970/1 {1969/70]1968/9 |1967/8| 1966/7| 1965/6 |1964/5|1963/4|1962/3 |1961/2]|1960/1

! - _

: l. Land and 339.9{ 316.6{ 307.0] 286.9) 294.5| 287.3| 194.9| 168.4 | 150.5 152.8] 142.6} 138.4| 127.6| 117.5| 106.5 97.0f 92.9 87.8

! Buildings . )

! ‘ . '

5 2. . Mains 5770.2{5061.213859.6|3514.5(2072.7{1644.0/1512.8|1361.4 [1208.6 | 894.1] 784.1| 60l.2| 583.7| 547.3| 528.4]| 499.6| 488.2| 472.0
3. Services 888.9| 793.7( 620.4| 596.7| 353.1| 270.4f 239.3} 210.1| 188.9 142.7| 126.9} 107.9 91.6| 80.4 71.9 64.2 58.9 53.0

4. Gasholders & | 249.8) 226.3| 185,5| 180.4} 131.3} 110.1} 103.7 93.5 86.2 74.6 68.7 63.6 63.4 65.9 66.5 64.9 65.6 66.3
other storage

5. Plant and 763.0]| 637.7| 642.9] 671.7] 638.5| 668.7| 656.8) 684.3 | 613.4 554.8) 543.6| 434.0| 348.0} 303.9| 285.6] 265.1] 262.3} 263.0
! Machinery . ' . . )
6. Meters .1 301.7| 262.9| 235.,5| 196.2| 144.9| 130.3| 120.7| le9.2 95.0 88.9 83.8 80.5 83.7 82.2 83.2 83.6 85.3 87.7

7. Motor vehicled 54.9 50.8 44.8 39.5 30.5 27.6 25,2 25.6 22.0 19.7 18.0 16.7 15.8 15.3 14 .3 13.0| -11.7 10.7
and mobile :
plant

{ | 8. Furniture, _
| _ fittings,officel 32.7| 33.0| 31,9 30.6}.27.1 23.5 21.8 18.7 15.0 11.8 9.3 7.8 6.3 5.8 4.8 4.6 4.6 4.7
machinery

9. Miscellaneous | 117.1 88.1 65.1 42.6 33.5 27.4 24.3 20.3 16.1 12.4 9.2 6.5 4.5 3.5 3.2 2,9 2.7 2.5

TOTAL 8518.2{7501.915992.7{5559.1 [3726.1 |3189,3|2899,.5 |2691.5 |2395,7 {1951.8|1786.211456.6[1324.6 [1221.811164.41094.9 |1072.2{1047.7
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k11

Table 1b, Replacement Cost of Assets of BGC - quss Book Value - General Index

£m
FINANCIAL YEAR
« -
ASSET 1977/8|1976/7{1975/6 |1974/5 197374l 1972/3 107172 1970/1}1969/70 1968/9 {1967/8{1966,/7 |1965/6 |1964/5 |1963/4 |1962/3 |1961/2 {1960/3
L. Land and 308.4 { 299,2 262,1} 214.9 | 183.6 ] 168.5 (153.9| 143.7 | 130.4 131,.3) 117.8] 112.4{ 103.4 96.8 90.0 86.3 82.8 79.1
Buildings -
2.Mains b919.6 [3528,0 | 2934.112245.2 P757.6 h541.0 1568.%1223.1 l030.0 872.8| 718.8{ 599.8| 525.6] 476.5| 434.2| 402.2} 378.5{ 355.4
3.5ervices 621.2 | 567.3 485,9! 400.3 | 314,.9 | 267.7 |230.3 | 201.9 | 174.1 152.9] 130.14 111.8 96.9 83.9 72.0 61,1 57.-1 50.7
4,Gasholders| 221.8 | 207.0 170.7} 153.2 { 128.6 { 116.9 {104.0 95.1 84.7 79.5 69.1 61.6 58.5 57.3 56.4 57.5 57.8 57.0
and other
storage
S.Plant and { 723.9 { 633.8 628.2| 570.7 { 621.1{674.7 {644.,1} 651.0 | 594.0 557.9| 527.9] 419.6| 333.4! 297.7{ 281.3| 272.5| 269.1{ 258.7
machinery
6.Meters 301.1 | 280.9 245.4 207.3 | 167.4 | 146.3 1130.1 114.2 {102.8 95,3 87.7 86,2 87.1]- 85.8 84.1 85.7 86.1 84.8
7+Motor 46,0 45,5 42,9 36.1 29,9 28.3 25.2 25.6 22.7 21,0 18.6 17.4 16.3 15.6 14.4 13.2 12,2 10,9
vehicles
and
mobile
plant
8. Furniture 32.0 _33.2 32.6 28,6 26.6 25.2 22.5| 18.7| t14.6 12.6 9;6 8.0 6.6 5.§ 4.9 4,9 4.9 5.1
fittings, ) ' : -
office R . .
machinery
9, Miscell-
103.9 86.9 66.0 41.5 34.4 29.3| 25.4 21.0f 16.7. 13,0 9.4 6.8 4.7 3.7 3.4 3.1 2,9 2.6
aneaus N
Total 6277.9{5681.8 | 4867.9 3897.8| 3267 .1] 2997.9 2703.8.2494.3 2170.0} 1936.3'1689.0| 1423.6|1232.5|1123.2]1040.7] 989.5| 951.7| 904.3

T T
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PART 3 APPENDIX IV

Table 2 BGC - Annual Replacement Cost Depreciation - Special Indices
E Lm
FINANCIAL YEAR
Asset - .
1977/8.1976/7 |1975/61 1974/5} 1973/4|1972/3} 1971/2|1970/1{ 1969/70{1968/9|1967/8|1966/7| 1965/6| 1964/5 | 1963/4 [1962/3{1961/2| 1960/
1. Land and 26.1| 244 21.5} 22.1} 21.0| 19.2} 13.0| 11.2] 10.0 9.0 8.4 7.7 7.1 6.5 5.9 5.4 5.2| 4.9
buildings
2. Mains 144.3|126.5 [ 96.5] 88.3| 51.8] 41.1| 37.8| 34.0{ 30.2 22,41 19.6| 16.6) 14.6| 13.7] 13.2 | 12.5}12.2 | 11.8
3. Services 59,3 | 52,9 | 41,4| 39.8| 23.5} 18.0| 16.0| 14.0| 12.6 9.5 8.5 7.2 6.1 5.4 4.8 4.31 4.1 3.5
4, Gasholders| 13,2 ] 11.9 9.8 9,5 6.9 5,8 5.5 4,9 4,5 3.9 3.6 3.3 3.3 3.5 3.5 3.4 3.5 3.5
and other . h
storage .
5, Plant and | 69.4| 63.8 | 71.4| 75.4| 79,8 | 74.3] 73.0] 62.2] 55.8 50.4| 35.3| 36.2| 29.0[ -25.3| 23,8 | 22.1 21,9 | 21.9
machinery . '
6. Meters 20.1| 17.5 | 15.7] 13.1 9.7 8.7 8.1 7.3 6.3 5.9 | 5.6 5.4 5.6 5.5 5.5 5.6 5.7 5.8
7. Motor 7.8 7.3 6.4 5.6 4,4 3.9 3.6 3.2 2.7 2.5 2.2 2.1 2.0 1.9 1.8 1.6 1.5 1.3
Vehicles .
and mobile
plant ' :
8. Furniture,| 4.1 4,1 4.0 3.8 3,0 2.6 2.2 1.9 1.5 1.1 0.8 0.7 0.6 0.5 0.4 0.4 0.4| 0.4
fittings, .
office
machinery
9. Miscellan-} 7.3 5.5 4.1 4.7 3.7 3.0 2.4 1.8 1.3 1.0 0.8 0.5 0.4 0.3 0.3 0.2 0.2| 0.2
eous ’
Total 351.6 {313.9 |270.8 | 262.3 | 203.8 | 176.6 | 161.6 | 140.5| 124.9 | 105.7 | 94.8 79.7| 68.7| 62.6| 59.2 | 55.5 54.7{ 53.3




foed §1

Part 3 Appendix IV .Table 3(a) Reélacement cost of Assets of BGC - Net Book Value - Specific Indices

I

FINANCIAL YEAR
ASSET -~ = :
- 1977/8{1976/7| 1975/6|1974/5(1973/4|1972/3{ 1971/2| 1970/1| 1969/7d 1968/9|1967/8|1966/7 |1965/6|1964/5| 1963/4 |1962/3|1961/2 |1960/1

l. Land and

Buildings 114.9) 114.7} 115.5{ 1l4.0| 124.4| 136.5 96.8 85.8 76.2 80.1 72.1 68.2 60.6 54.7 48.6 43.3 41.1 39.2

i 2, Mains 3718;4 3324.9 2569.7|2349.1|1383,3|1110.3} 1034.2} 935.6] 819.8 587.9| 490.3| 388.5] 325.0| 297.7 281.5 257.7| 249.7| 243.8
i 3. Services 377.9| 362.5| 305.0] 313.8| 191.7] 150.0| 135.4| 120.7|{ 109.7 83.3 73.7 62.1 52.7 46.5 42.1 37.6 34.8 31.5
4. casholders & 123.7f 1lle6.1 95.4 96.3 70.4 58.5 54 .4 49.1 43.8 37.2 32.8 26.8 25.3 ?6.3 27.0 26.9 27.9 28.6

cther storage

5. Plant and 272.0| 232.2| 183.9| 135.6| 144.2| 224.0| 258.1[ 351.6| 343.2 | 337.0| 340.61 251.5| 175.0| 139.5| 125.8| 110.4| 108.8| 112.4

% machinery
. : N
6. Meters 133.8| 125.3| 121.2| 108.1} 81.6| 74.0] 68.1| 59.2| 49.0| 43.2| 38.0| 34.4| 33.8] 32.6] 33.1| 32.9| 33.7| 35.5
7. Motor vehicles 19.5| 18.9| -18.1| 15.3} 11.9| 12.1} 11.s| 11.9] 1lo.4 9.3 8.3 7.6 7.3 7.0 6.8] . 6.0 5.7 5.2
& Mobile plant _
8. Furniture, ) :
fittings,office| 11.9| 10.5 9.8{ 1o.7| 11.9| 11.7| 12.3] 11.3 9,2 7.5 5.5| 4.5 3.4 3.1 2.4 2.1 1.9 2.0
machinery ) . .
9. Miscellaneous 67.81 s51.7| 38.8| 16.8| 15.1| 14.6| 14.6{ 13.4] 11.3 8.8 6.4| 4.4 2.7 1.8 1.6 1.4 1.3 1.2

TOTAL 4839.9 [4356.8/3457.4 [3159.7[2034.5 [1791.7|1685.4 |1638.6|1472.6 | 1194.3 |1067.7| 848.0 | 685.8| 609.2| 568.9 | 518.3! 504.9 | 499.4
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Table 3(b): Replacement Cost of Assets of BGC - Net

Book Value - Geﬂeral Index

£m
" .
FINANCIAL YEAR
ASSET ,
1977/81976/7| 1975/6 |1974/5|1973/4 [1972/3 D971/2 [1970/1 {1969/70] 1968/9 [1967/8 L966/7 |1965/6 |1964/5 [1963/4 [1962/3 |1961/2 |1960/1

1. Land and 114.1{ 119.0| l0%.0| 93.9| s88.7| se6.8| 82.1| 78.8| 70.7 72.2| 62.2 | 58.1| 50.7| 46.3| 42.4| 40.1| .38.7{ 37.7

Buildings . : : :
2. Mains 2630.2(2410.0| 2030.6 l1543.4|1211.2 |1078.3 | 973.8 | 879.5| 734.7 | 608.8| 480.1 |384.6!| 327.6| 289.6 | 259.9| 234.0| 219.0] 205.9
3. Services 281.1} 271.4] 247.2) 215.4} 171.7] 148.2] 129.7 | 115.2] 100.1 88.3| 75.1| 64.1]| 55.8| 48.9| 42.7] 38.1} 34.5| 30.7
4. Gasholders and 110.4}| 107.0] 92.8| 82.0| 68.6| 62.0| 54.8] 50.2| 43.1 40.0| 33.5| 26.5| 24.0] 23.7{ 23.9| 25.1| 26.2| 26.5

other storage
5. Plant and '

raghinery 261.0| 233.2| 183.1{129.8{ 141.0| 227.5| 255.5] 337.2{ 334.6 | 341.2] 334.1 |245.8] 169.1( 137.3 | 123.8] 112.4] 110.4| 110.1
6. Meters 130.0} 130.4| 123.0] 111.2| 91.9| 81.3( 71.8| 60.7| 52.1 45.4| 39.1| 36.0| 34.5| 33.7| 33.4| 34.1} 34.9| 35.6
7. Motor vehicles 17.01 17.3] 17.7| 14.2{ 11.7} 12.4} 11.5} 11.7| 10.7 9.8 8.5 7.8 7.4 6.4 6.8 6.1 5.9 5.2

and mobile plant .
8. Furniture, .

fittings,0ffice 9.8/ 10.6] 10.0| 0.0] 12.3| 13.1| 12.6]| 11.2 8.8 7.9 5.6 4.6 3.5 3.2 2.4 2.2 2.0 2.0

‘machinary : '
9 Miscellaneous 58.91 50.7] 38.9] 16.2] 15.2} 14.8] 15.1| 13.7} 11l.6 9.2 6.6 4.5 2.7 1.9 1.6 1.4 1.3 1.2

TOTAL 3612.513349.6| 2852.3 {2216.1|1812.311724.4 [1606.9 |1558.2|1366.4 1222.8 |1044.8 [ 832.0| 675.3| 591.0 | 536.9] 493.5] 472.9| 455.9
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Part 3 Table 3(c): BGC Gains on Holding Assets £m
FINANCIAL YEAR
ASSET . ,
1977/8(1976/7 [1975/6 1974/5 1973/4 {1972/3 [1971/2 [1970/1 [1969/70 |1968/9 {1967/8 {1966/7 [L965/6 {1964/5 [1963/4 1962/3 1961/2 [1960/1
1. Land and . | "
iy as 0.8 -(4.3) 6.5 20.1 35,7 49.7 14.7 7.0 5.5 7.9 9.9 lo.1 2.9 8.4 6.2 3.2 2.4 1.5
Buildings _ :
2. Mains lo88.2| 914.9| 539.1 | 805.7 | 172.3| 32,0| 60.4 | 55.7{ 85.1 (20.9) A 10.2 3.9 (2.6) 8.1} 21.6| 23.7 |.30.7| 36.9
3. Services 96.8 91.1| 57.8 98.4 20.0 1.8 5.7 5.5 2.6 (5.0) (1.4) (2.0)] (3.1)] (2.4)f (0.6)f (0.5) 0.3 0.8
4. Gasholders & j
other storage 13.3 2.1 2,6 14.3 1.8 (3.5) (o.f) (1.1) 0.7 (2.8) (0.7) 0.3 1.3 2.6 3.1 1.8 1.7 2.1
5. Plant and 11.0| (1.0) o0.8| s.8| 3.2] (3.5 2.6| 14.4| 8.6 | (4.2)) 6.5| 5.7| s5.9| 2.2{ 2.0 (2.0 (1.6) 2.3
machinery
6. Meters 3.8 (5.1)] (1.8)] (3.1)] (10.3) (7.3) (3.7)] (1l.5) (3.1} (2.2)) (1.1) (1l.6) (0.7} (1.1) (0.3)] (1l.2){ (1.2} (0.1)
7. Motor vehicle 2.5 1.6| 0.4 1.1 0.2] (0.3) - 0.2 (0.3)| (0.5) (0.2)] (0.2)) (0.1l)] 0.6 - (0.1)| (0.2) -
& mobile plant] : .
8. Furniture, .
fittings,office 2.1 (0.1)] (0.2) 0.7 (0.4)] (1.4) (0.3) 0.1l 0.4 (0.4)} (0.1)}] (0.1l) (0.l) (0.l) - (0.1){ (0.1) -
machinery )
9. Miscellaneous 8.9 1.0 (0.1) 0.6 {(0.1) '(0.2) (0.5)] (0.3) (0.3) (0.4) (0.2)] (0.1) - (0.1) - - - - -
TOTAL 227.4|1007.2 | 605.1 | 943.6| 222.2| 67.3| 78.5| 80.4] 106.2 (28.5) 22.9 16.0| 10.5 18.é 32.0| 24.8| 32.0( 43.5
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Part 3 Appendix IV Table 4: - Historic'cost Rate of Return data

1977/8 [1976/7 [L975/6 h974/5 L973/4 DN972/3 1971/2 p970/1 1969770 1968/9 [1967/8 {1966/7°[1965/6 1964/5 |1963/4 |1962/3 |1961/2{1960/1

Turnover 2582.,0 (19762 [L580.4 [1219.2 ( 979.5 [ 904.8 | 783,.2 | 689.4 | 662.4 644 .5 | 590.2 | 555.5 | 562.6 | 527.6| 496.8| 478.5| 438.6| 416.3

 |Less: ,
é operating costs 1585.1 [1194.,5 1047.4 | 853.3 | 677..2 | 603.9 | 544,.7 | 501.2 | 493.5 499.7 | 500.8 | 471.0 | 479.4 | 449.5| 432.2| 416.6| 379.8| 360.9
é deferred charges' ©155.7 | 148.3 87.0 73.9 44 .6 32.8} 1l6.9 11.3 5.7 2.2 0.5 - - - - - - o=

displaced plant 83.2 80.6 48.7 38.2 30.0 1l.6 13.4 - - - - - - - - - - -

pre depreciation

i trading surplus 758.0 | 552.8 | 397.3 | 253.8 | 227.7 | 254.7 | 221.6 176.9 | 163.2 142.6| 88.9| 84.5| 83.2 78.1 64.6 61.9 58.8 55.4
|

Deduct : )
historic cost "l 196.0( 176.4 | 147.3 | 135.2 | 113.3 | 96.7| 82.6| 68.7| 60.8 52.6| 45.1} 40.1| 36.9} 35.54 32,7! 30.8| 30.0| 28.8

i depn
=

pre interest
hlst?rlc cost 562.0
profit

376.4 | 250.0| 118.6| 114.4 | 158.0 | 139.0| 108.2| 102.4 90.0| 43.8| 44.4| 46.3 42.6| 31.9] 31.1 28.8 26.6

Assets .
¢ |1.Fixed Assets NBV[1591.8 |1586.6 {1556.3 |1433.3 |[1412.1 }1465.0 |1480.1 |1448.9)1346.9 | 1250.4 |]1100.9 | 879.4 | 711.8] 635.3 | 589.9| 536.2} 511.9| 500.6
. |2.cap.expend. - )

charged to 192.7| 103.7 48.1 - - - - - - - - - - - - - - -
revenue .
3.deferred charges - 148.3 | 273.3 | 295.9| 293.2 | 256.5 | 248.0] 173.9 76.3 30.6 6.4 0.9 - - - - - -
4 .,displaced plant - 82,3 137.6| 143.2| 122.0 90.6 64.0 25.0 16.2 7.7 1.3 1.5 1.5 1.5 1.1 1.2 0.2 -
5.Investments 33.7 65.5 57.6 32.8 21.6 22.8 20.8 20.6 18.1 16.1 7.4 4.6 4.9 4.8 5.0 5.5 5.8 5.5
6.Hire purchasepgtct 73.7 65.4 59.3 51.3 52.9 54.3 54.3 49,2 51.3 51.4 50.1 52,2 58.2 56.9| 50.9 46.7 45.2 46.0
7 .0thers - - - - - - 4.8 6.0 6.8 8.6 8.7 9.3 9.5 11.3 14.6 15.1 17.9 18.5
Current Assets .
Stocks . 113.6| 124.3| 104.1 87.0 73.9 78.0 76.1 87.9 88.2 86.5 20.7 8l.1 64.3 63.7 57.8 50.7 53.4 53.6
, |Net monetary assets| 244.0| 241.6f 185.1} 148.4 | 137.1 90.5 99.8 79.0 58,7 34.9 12.7 26.8 29.8 40.1 37.1 33.6 30.9 25.5
| [Less: : - .
: [Net Bank overdraft 21.4 (5.0) (6.6) (5.1) (6.3) (6.15 (5.9 (7.4 (843) (6.3 (8.4 (4.1 - (4.1) (4.1) (4.1) (2.8 (0.5)

Total after O/D 2228.112412.712414.812186.8{2106.5 {2051.6 |2€42.0{1883.1}1654.2| 1479.9(12€9.8{1051.7| 880.0| 808.5| 752.3 1 684.9| 662.5| 649.2

Total before O/D 2249.5({2417.7{2421.4|2191.9|2112.8 2057.7 [2047.9|1890.5|1662.5}:1486.,2|1278.2|1055.8} 880.,0| 81l2.6] 756.4 | 689.0 | 665.3| 649.7

e : Source: 'D7- D12, D52 supplementary statements
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Part 3 Appendix IV - Table 5: Replacement Cost Rate of Refurn ~ replacement cost depreciation and cost of

sales adjustments to profits and replacement cost assst wvaluation only. £m

1977/811976/7[1975/6|1974/5{1973/4 {1972/3}1971/2 |1970/1 1969/7$ 1968/9|1967/8 |1966/7 {1965/6 [1964/5 [1962/4 |1962/3|1961/2|1960/1

Turnover i 2582.011976.211580.4{1219.2| 979.5] 904.8| 783.2| 689.4] 662.4 644.5| 590.2| 555.5 | 562.6 | 527.6 | 496.8 | 478.5| 438.6} 416.3
Less: : e : | .

operating costs 1585.1]1194.5{1047.4| 853.3| 677.2| 603,9| 544.7| 501.2| 493.5 499.7}) 500.8( 471.0 | 479.4 | 449.5 | 432.2 | 416.6} 379.8] 360.9
deferred chargés 155.7} 148.3 87.0 73.9 44 .6 32.8 16.9 11.3 5.7 2.2 0.5 i - - - - - -
displaced plant’ 83.2 80.6 48.7 38.2 30.0 13.4 - - - - - - - - - - -l -
pre int, pre dep. .

758.0| 552.8| 397.3| 253.8} 227.7| 254.7| 221.6| 176.9| 163.2| 142.6 88.9 84.5- 83.2 78.1 64.6 61.9 58.8 55.4

surplus
Deduct: ” |
Repl.cost depn. 367.1| 322.1| 274.3| 262.3| 203.8] 176.6} 161.6| 140.5| 124.9| 105.7 94.8 79.7 68.7 62.6 59.2 55.5 54.7 53.3.
Cost of sales adj. 14.1 20.6 15.4 19.3 11.1 4,9 4,2 7.0 4.7 2.1 3.0 1.2 1.5 2.1 l.1 0.5 0.8 1.3

Fre interest
repl.cost profit
hssets*

after o/d 5536.1 [5201.0{4324.83923.6(2734.3|2380.6{2249.2|2076.2|1782.2|1424.8 {1238.1[1021.0 | 854.8 | 783.5 | 731.9 | 663.3| 655.9| 648.6

376.8| 210.1| 107.6] (27.8) 12.8] .73.2 55.8 29.4 33.6 34.8 (8.9) 3.6 13.0 13.4 4.3 5.9 3.3 0.8

before o/d 5514.7 [5206.0{4331.4 |3928.7|2740.6 2386,72255.112083.6(1790.5}1431.1 [1246.5|1025.1 | 854.8 | 787.6 | 736.0 | 671.4| 658.7| 649.1

. lafter o/d but -
i |stock at historic 5529.4 |5189.84316.3 |3913.2 |2728.9]2378.2|2247.3 |2072,.8|1779.9(1423.8 [1236.6|1020.3 | 854.0} 782.4 | 731.3 | 633.0| 655.5| 648.0
cost

before o/d but .
stock at historic 5508.0 (5194 .8 14322.9(3918.3 }|2735.2 {2384 .3 |2253.2 |2080.2{1788.2|1430.1 |1245.0(1024.4 |854.0 | 786.5 | 735.4 | 671.1| 658.3 | 648.5
cost :

* see Part 3 Ch. 2 Table-l for details,




PART 3 APPENDIX IV

Table 6 3

o b

Estimated Replacement Cost Rates of Return for

Industry in ‘eneral - by various institutions

(%)_ NEDO study (2) TRADE AND INDUSTR§3) Bank of ENGLAND Q.de
Monoplies L :
Commission{ - .
Year “"Method 4" |Historic |Replacement|Adj.Rept{flistoriq Rept] Adj.ReptfHistoric Rept|Adj Rep
(calendar)| Mean Cost Cost Cost Cost Costj Cost Cost Cost |Cost
% % % "% % . % % % % %

1960 13.1 n.a n.a n.a 18,8 {13, 13.2 19.0 |13.7 | 13.4
1961 11.1 n.a n.a n.a 16.4 [11.9| 11.4 16.5 |12,0 | 11.5
1962 9.5 n.a n.a n.a 14.9 10.8 10.4 15.0 10.9 10.5
1963 10.2 n.a n.a n.a 16.0 11.8 11.3 16.1 11.8 11.4
1964 11.4 n.a n.a n.a 16.7 12.5 11.7 16.8 12.6 11.8
1965 10.7 12.7 11.3 10.2 16.0 11.9 | .11.2 16.0 12,0 11.2
1966 9.2 11.3 9.5 8.7 14.3 10.6 9.8 14.3 10.7 9.8-
1967. 9.4 11,2 9.7 9.5 13.5 10.3 10.0 13.6 10.3 9.8'
1968 - 11.0 12,5 10.8 - 8.6 14.7 11.0 9.9 14.7 11,2 10.0
1969 n.a 11.9 9.9 8.9 14.8 11.0 9.7 13.8 9.9 8.8
1970 n.a 11.0 8.6 7.0 14.1  {10.1 8.3 13.5 9.1 7.8
1971 6.2 12.0 8.9 7.4 14.6 10.0 8.5 14,3 8.9 8.3
1972 8.7 13.5 n.a 8.8 15.5 10.2 8.5 15.9 9.3 8,8
1973 10.3 15.4 n.a 6.0 17.6 10.8 ‘7.4 18,2 10,1 7.8
1974 5.8 n.a n.a n.a 17.3 | 9.6 | 4.3 17.9° |9.3.| 4.6
1975 5.7 n.a n.a n.a 14.6 | 6.8 | 3.2 15.1 |n.a | 3.5
1976 n.a n.a n.a n.a 16.3 7.@ 3.3 16.8 n.a 3.5
1977 n.a n.a n.a n.a n.a n.a n.a n.a n.a n.a
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Table 6 Notes

(1)

(2)

(3)

(4)

Source: Monopolies Commission Reports (D6l to D64)
and Rowley (D60). See D61 Appendix 4 p.ll9 for
explanation of derivation. Data relates to large
quoted UK manufacturing companies, and was based on
Economic trends data originally and DOI Business
Monistor M3 latterly.

Historic Cost data derived from DOI Business Monitor
M3. Replacement Cost data found by adjusting historic
cost data by conversion factor derived from Monopolies
Commission data (see NEDO (D53) pp. 81-3 for details).
Data covers large quoted UK manufacturing companies.,

Source: Trade and Industry (D56 to D58) and Economic
Trends (D59). Data derived from National Income and
Expenditure "Blue Book" and Central Statistical Office,
and relates to all industrial and commercial companies
(see D57, p 112 for details of definition).

Source: Bank of England Quarterly Bulletin (D54,D55)
Data derived from National Income and Expenditure

"Blue Book" and Central Statistical Office, and relates
to all industrial and commercial companies (see D54,
p.45-6 for details)

Definitions

1.

Monopolies Commission "Method 4" mean - as defined by
Rowley (D60, pp. 46=7) Replacement cost basis, but ‘
excludes adjustment for stock appreciation until post--1971

Historic Cost Rate of Return:

(i) NEDO - profits are pre-interest, pre-tax, assets
are total assets less current liabilities plus short-
term borrowing.

(ii) Trade and Industry, Bank of England.

Profits are gross trading profits plus rxent received
less capital consumption at historic cost. Assets are
fixed assets (exc. land) at histaric cost plus book
value of stocks.

Replacement Cost Rate of Return.
As for historic cost but depreciation and fixed
asset valuation based on replacement cost.

Adjusted Replacement Cost Rate of Return,
As for replacement cost but profit further adjusted
for stock appreciation.
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