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The impact of constructive operating lease
capitalisation on key accounting ratios
Vivien Beattie, Keith Edwards and Alan Goodacre*

Abstract—Current UK lease accounting regulation does not require operating leases to be capitalised in the accounts
of lessees, although this is hkely to change with the publication of FRS 5. This study conducts a prospective analysis
of the effects of such a change. The potential magnitude of the impact of lease capitalisation upon individual users'
decisions, market valuations, company cash flows, and managers' behaviour can be indicated by the effect on key
accounting ratios, which are employed in decision-making and in financial contracts. The capitalised value of
operating leases is estimated using a method similar to that suggested by Imhoff. Lipe and Wright (1991). adapted
for the UK accounting and tax environment, and developed to incorporate company-specific assumptions. Results
for 1994 for a random sample of 300 listed UK companies show that, on average, the unrecorded long-term liability
represented 39% of reported long-term debt, while the unrecorded asset represented 6% of total assets. Capitalisation
had a significant impact (at the 1% level) on six of the nine selected ratios (profit margin, return on assets, asset
turnover, and three measures of gearing). Moreover, the Spearman rank correlation between each ratio before and
after capitalisation revealed that the ranking of companies changed markedly for gearing measures in particular.
There were significant inter-industry variations, with the services sector experiencing the greatest impact. An analysis
of the impact of capitalisation over the five-year period from 1990 to 1994 showed that capitalisation had the
greatest impact during the trough of the recession. Results were shown to be robust with respect to key assumptions
of the capitalisation method. These findings contribute to the assessment of the economic consequences of a policy
change requiring operating lease capitalisation. Significant changes in the magnitude of key accounting ratios and
a major shift in company performance rankings suggest that interested parties' decisions and company cash flows
are likely to be afTected.

1. Introduction

The use of leasing as a form of asset financing has
been growing worldwide during the past twenty
years. In the UK, leasing represented 15.8% of the
total investment in equipment by 1994 (Finance
and Leasing Association, 1994). Although pub-
lished information does not permit the calculation
of a comprehensive lease ratio (capitalised value of
leased assets to total assets), a crude indication of
the overall significance of leasing across asset cate-
gories can be obtained from the ratio of the annual
lease payment commitment to total assets. An
analysis of data extracted from the Extel Company
Analysis database for the population of UK listed
companies (n = 2,288) shows this 'annual' lease
ratio to be 0.76% in 1994. Moreover, the figures
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for operating and finance leases are 0.74% and
0.04%, respectively, indicating that the annual op-
erating lease commitments are 18 times that of fi-
nance leases.

Prior to 1984. UK leasing growth could be at-
tributed to two main factors. First, the availability
of 100% first year allowances meant that lessees
with insufficient profits to utilise this allowance
through asset purchase could instead lease the as-
set and pay rentals which reflected the tax saving
made by the lessor. Second, the off-balance sheet
nature of lease transactions was attractive since
gearing levels are not adversely affected. The Fi-
nance Act 1984 provided for the gradual removal
of first year allowances, and SSAP 21 required the
capitalisation of finance leases by lessees from
1987. Despite these events, leasing in the UK has
not declined, the level remaining approximately
constant since 1984 (Finance and Leasing Associa-
tion, various years). In particular, this may be due
to the design of lease contracts which avoid being
classified as finance leases. However, there are
clearly also other significant advantages (of both a
general and a company-specific nature) from
leasing.

The US was the first country to adopt a lease
accounting standard, SFAS 13 (FASB, 1976).
Prior to this, most lease payments were simply
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charged to the profit and loss account as incurred.
Leases were classified into two types, those which
transfer to the lessee substantially all the risks and
rewards of ownership (known as capital or finance
leases) and those which do not (known as oper-
ating leases). SFAS 13 required capital leases to be
capitalised, i.e. a liability is created in the lessee's
balance sheet reflecting the lessee's future obliga-
tions under the lease, and a corresponding asset is
created reflecting the lessee's rights in the asset.
The concepts and definitions of lease accounting
introduced by SFAS 13 were substantially adopted
by many countries (including the UK, Canada,
Australia, and New Zealand) and the IASC, al-
though the US standard is the most prescriptive.
In the UK, the growth in leasing from the mid-
1970s and the collapse of Courtline were contribu-
tory factors in the move towards lease regulation.
SSAP 21 Accounting for leases and hire purchase
contracts was introduced in 1984 and its full lessee
provisions were effective from 1987 (ASC, 1984).

Standard-setters in the UK, US, Australia, and
New Zealand, together with the IASC, have re-
cently published a discussion paper: Accounting for
leases: a new approach, which proposes that all
leases be capitalised (McGregor, 1996). It is likely
that a new UK lease accounting standard will soon
be introduced based upon this proposal, since this
would resolve the current conflict which exists be-
tween SSAP 21 and FRS 5 Reporting the substance
of transactions (ASB, 1994). FRS 5 (para. 4) de-
fines liabihties as 'an entity's obligations to trans-
fer economic benefits as a result of past transac-
tions or events', from which it appears to follow
that all ongoing lease contracts give rise to liabil-
ities and should, therefore, be reflected in the bal-
ance sheet. In recognition of this conflict, FRS 5
states that the standard that contains the more
specific provisions relating to a transaction should
be applied; in the case of leases, this is in general
SSAP 21.

Given the economic significance of leasing, a
change in lease regulation which requires the cap-
italisation of operating leases is likely to have a
significant impact on the accounting numbers of
many companies. This could impact, in turn, upon
a wide variety of individual users' decisions (e.g.
credit rating, loan assessment, risk evaluation), ag-
gregate investor decisions (i.e. share prices), com-
pany cash flows (via contracts based on account-
ing numbers which apply 'rolling' GAAP), and
managers' behaviour (i.e. financing decisions and
earnings management). See, for example, Taylor
and Turiey (1985), Garrod (1989), Citron (1992),
and Breton and Taffler (1995) for relevant UK
studies. The impact of such a regulatory change
on the accounting numbers is captured effectively
by observing the change in key accounting ratios.
Financial analysis textbooks in both the UK and
the US indicate that ratios are used widely by in-

vestment analysts and loan officers as decision
tools (Foster, 1986; Bouwman et al., 1987; Cohen
et al, 1987; Holmes and Sugden, 1995; and Rees,
1995). Moreover, a UK questionnaire survey has
shown that 70% of analysts use financial ratios
extensively in forecasting earnings (Arnold and
Moizer, 1984), while a US survey found that gear-
ing was crucial to loan officers' lending decisions
(Gibson, 1983).

Thus, the principal objective of this paper is to
provide evidence which will assist in assessing the
economic consequences of a change in the regu-
lation of lease accounting, by estimating the im-
pact on key accounting ratios of the requirement
to capitalise all non-cancellable operating leases by
lessee companies. This paper, therefore, represents
policy-relevant, ex ante research in support of the
standard-setting process of the type advocated by
Schipper (1994). To achieve this objective, a
comprehensive database of operating lease
information is created from published corporate
annual reports, and operating leases are capitali-
sed using an amended version of the method pro-
posed by Imhoff, Lipe and Wright (1991) (here-
after ILW).

The remainder of this paper is structured as fol-
lows. Section two provides a summary of the ac-
counting regulation salient to leases, reviews the
existing evidence concerning the impact of lease
capitalisation on accounting ratios, and the ILW
capitalisation procedure. The third section de-
scribes the methods used. Results are presented
and discussed in section four. The final section
summarises and concludes the paper.

2. Literature review

2.1. Lease regulation
In general, the trend in lease accounting regu-

lation has been from the footnote disclosure of ob-
ligations to the capitalisation of these obligations
(and the related asset) in the balance sheet. A
summary of the regulatory pronouncements in the
UK and elsewhere which have affected lease ac-
counting in the UK is given in Figure 1. This fig-
ure shows that the classification rules for finance
leases are more stringent under SFAS 13 than
SSAP 21. It is therefore to be expected that, ceteris
paribus, operating leases will represent a larger
proportion of leases in the UK than in the US,
since preparers of accounts may prefer leases to be
classified as operating due to the more favourable
effect on gearing ratios, in particular. Any further
regulatory change requiring the capitalisation of
operating leases will, consequently, have a greater
impact upon the accounting numbers and key ac-
counting ratios in the UK.

A recent analysis of UK financial reporting
practice with respect to leases shows that consider-
able variation exists, particularly in disclosure lev-



AUTUMN 1998 235

Figure 1
Chronology and content of regulatory pronouncements affecting lease accounting in the UK

US

ASR 147 (SEC, 1973)

Required footnote disclosures in iO-K reports.

Opinion 13 (APB, 1973)
Suggested the disclosure of the present value of gross minimum rental commitments.

SFAS 13 (FASB, 1976)
Effective for leases entered into on or after I January 1977. Capital lease defined as one under which any of
the following four conditions is met:
• the present value at the beginning of the lease term of the payments not representing executory costs paid

by the lessor equals or exceeds 90% of the fair value of the leased asset;
• the lease transfers ownership of the asset to the lessee by the end of the lease term;
• the lease contains a bargain purchase price (i.e., an option to buy);
• the lease is equal to 75% or more of the estimated economic life of the leased asset.
Leases which do not satisfy any of these conditions are classed as operating leases.
Required the capitalisation of capital leases by lessee with operating lease payments reported as a profit and
loss account charge, and disclosure of total minimum future payments under operating leases with remaining
terms of more than one year (reported separately for each of the next five years and combined thereafter),

UK

ED29(ASC, 1981)
Proposed the capitalisation of finance leases by lessors.

SSAP 21 (ASC, 1984)
Effective for lessors for accounting periods beginning on or after 1 July 1984; full provisions effective for
lessees for accounting periods beginning on or after 1 July 1987, with disclosure requirements effective for
accounting periods beginning on or after I July 1984. Finance lease defined as one which in substance passes
over to the lessee substantially all the risks and rewards of ownership. A present value test is provided to aid
classification: a lease is presumed to be a finance lease if the present value at the beginning of the lease term
of the minimum tease payments, discounted at the interest rate implicit in the lease, amounts to substantially
all (normally 90% or more) of the fair value of the leased asset (the '90% test').
Other leases are classed as operating leases.
Required the capitalisation of finance leases by lessees, with operating lease payments charged to the profit
and loss account on a straight line basis over the lease term (analysed between hire of plant and machinery
and other operating leases). Also required the disclosure of next year's minimum future payments under
operating leases, analysed according to the period in which the annual commitment expires (those expiring
next year, within the second to fifth year inclusive, and over five years from the balance sheet date), further
analysed between land and buildings and other operating leases.

TR664(ICAEW, 1987)
Encourages the consideration of aspects of the lease other than the 90% test in classifying leases.

FRS 5 (ASB, 1994)
Requires the consideration of all aspects of transactions in determining the appropriate accounting treatment,
and so would appear to require recognition of assets and liabilities to the extent that risks and rewards have
been transferred. The apparent conflict between SSAP 21 and FRS 5 is resolved by an explanation that the
standard containing the more specific provisions should be applied and that, in general, these are contained in
SSAP 21.

International

IAS 17 (IASC, 1982)
Effective for accounting periods beginning on or after 1 January 1984. This standard is general in approach
and its disclosure requirements are less detailed than for either SFAS 13 or SSAP 21. Compliance with SSAP
21 ensures compliance with IAS 17 in ail material respects.
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els (Loveday, 1995). First, some companies charge
operating lease rentals to the profit and loss ac-
count as incurred, contrary to SSAP 21, while oth-
ers do not state the basis used. Second, the oper-
ating lease rental asset categories stipulated by
SSAP 21 are not always followed. Third, many
companies do not disclose either the method used
to allocate finance lease rentals between capital
and interest or the basis on which leased assets are
depreciated. Finally, in response to FRS 5, five
FTSE 100 companies have chosen to reclassify op-
erating leases as finance leases (Company Report-
ing. 1995).

2.2. The impact of lease capitalisation on
accounting ratios

The first published study of the impact of lease
capitahsation on accounting ratios was conducted
by Nelson (1963). who examined the effect of lease
capitalisation on the debt-equity ratio of eleven
US companies. He found a significant change in
the rankings of the companies after capitalisation
compared to before capitalisation. Fifteen ratios
were calculated for each company, and in 56% of
cases a change in rank of two or more places oc-
curred. Ashton (1985) extended Nelson's study in
a UK context, recognising that the impact of lease
capitalisation will affect five accounting numbers:
interest charges, depreciation, fixed assets,
accumulated depreciation, and debt. The resulting
impact on key ratios will depend upon the
relationship between the capital element in the
lease rentals (which rises over time) and the de-
preciation charged on the leased asset. This de-
pends, in turn, upon the asset's estimated life, the
primary lease term, and the method of
depreciation.

Ashton identified two scenarios. First, where the
primary lease term is sufficiently shorter than the
estimated life of the asset, he argued that depre-
ciation would generally be less than the capital re-
payment element of the lease rentals, and so re-
ported profits and capital employed would initially
rise. However, this will only occur if depreciation
is based on the estimated life of the asset. If, as
SSAP 21 requires for finance leases, it is based on
the shorter of the asset life and the lease period,
then depreciation will generally exceed the capital
repayment element of the lease rentals, and re-
ported profits will initially fall. This also applies
for Ashton's second scenario, where the primary
lease term equals the asset life (1985: 233-234).

Ashton (1985) estimated the effect o^ finance
lease capitalisation on six ratios for 23 companies.
He found only the individual reported results for
the gearing ratio to be affected significantly. All
Spearman rank correlations between pre- and
post-capitalisation ratios were greater than or
equal to 0.90, from which he concluded that inter-

firm comparisons of performance would not be af-
fected significantly by capitalisation. He cautioned,
however, that his sample was small and potentially
unrepresentative.

More recently, in a pioneering study, ILW
(1991) developed a method for the constructive
capitalisation of operating leases, used to estimate
the impact of operating lease capitalisation on two
ratios (return on assets and debt to equity) for 14
US companies (seven matched industry pairs, se-
lected to represent high and low operating lease
use). They find material differences in the ratios
for both 'high' and 'low' lessees, concluding that
operating lease capitalisation can materially affect
inter-firm comparisons of key financial statement
ratios. (Subsequent to the completion of this
study. ILW published a paper which explored the
income effects (Imhoff, Lipe and Wright. 1997).)

The key features of these three studies, each of
which is based on a small, non-random sample, are
summarised in Table 1. The impact of operating
lease capitalisation does appear to alter key ratios
significantly in the US, although the impact on
ranking was not explored explicitly. The impact of
operating lease capitalisation has, to date, not
been explored in the UK setting.

2.3. ILW capitalisation procedure
The basis of the procedure developed by ILW

(1991) for the US reporting environment is the
schedule of minimum total future operating lease
payments disclosed by US companies in a note to
the financial statements. The total commitment is
analysed by time period (amounts payable in each
of the next five years and after five years). In this
paper, ILW focus on the balance sheet effects of
operating lease capitalisation, assuming that the
income statement effects are negligible.

The accuracy of the procedure is limited by the
availability of public domain data. Thus, based
upon a detailed examination of only one company
(McDonalds Corporation), ILW develop the fol-
lowing six uniform assumptions for general
application. Estimation of the present value of the
unrecorded lease liability depends critically upon
assumptions regarding the appropriate interest
rate and the average remaining life of leases where
this life exceeds five years. First, ILW assume that
the appropriate interest rate is 10% for each com-
pany. This is conservative, since the historical in-
terest rate on McDonalds' secured long-term debt,
based on the 1988 debt footnote is 9%. Second,
ILW assume that the average remaining hfe of the
operating leases is 15 years since, in McDonalds
case, this figure produces a smoothly decreasing
schedule of minimum future cash flows as at 1988,
which is the typical pattern. Third, the assumption
of year-end cash flows provides a further built-in
conservative bias.
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Table 1
Summary

Study

Nelson
(1963)

Ashton
(1985)

Imhoff,
Lipe and
Wright
(1991)

of empirical studies of the impact

Country Sample size and
type

US 11 companies

UK 23 companies from
300 in the Survey
of Published
Accounts 1983/84
which gave
sufficient
information to
isolate effect of
finance lease
capitalisation

US Seven pairs of
companies from
different industries.
matched on size
but with different
operating lease use

of lease capitalisation

Ratios examined

15 ratios, including
debt/equity

Return on
shareholders' funds;
return on capital
employed; profit
margin; asset
turnover; interest
cover; gearing

Return on assets
(ROA); debt/equity
(D/E)

on accounting ratios

Findings

Some ratios quite
substantially affected.
producing markedly
different company
rankings

Difference between
pre- and post-
capitalisation ratios
significantly different
for only gearing
(significance level not
reported); Spearman
rank correlation
between prc- and post-
capitalisation ratios
lowest for gearing at
0.90, which is still
'high'

Average decrease in
ROA;
- 'high' lessees 34%
- 'low" lessees 10%
Average increase in D/
E:
- 'high' lessees 191%
- 'low' lessees 47%

Conclusions

Inter-firm
comparisons of
some ratios
inaccurate and
misleading without
lease capitalisation

Inter-firm
comparisons of
performance not
significantly
affected by finance
lease capitalisation

Operating lease
capitalisation can
materially affect
inter-firm
comparisons of key
financial ratios

Estimation of the present value of the unre-
corded lease asset requires further assumptions to
be made regarding the weighted average total lease
life and the depreciation method that would be
used. Figure 2 demonstrates that the relationship
between asset value and lease liability depends on
the proportion of the lease which has expired. The
model assumes that (i) straight line depreciation is
used for all assets, (ii) the capitalised asset and the
capitalised liability both equal 100% of the present
value of the future lease payments at the beginning
of the lease, and (iii) the capitalised asset and the
capitalised liability both equal zero at the end of
the lease. ILW also implicitly assume a standard,
simple, lease payment profile with no initial costs,
nor reverse premiums, and no contingent rental
payments.

The ratio of asset to liability (asset proportion)
can be expressed as;

PV^ RL
T L

(1)

where:
PV^ = present value of unrecorded asset,
PVL = present value of unrecorded liability,
RL = remaining lease life,
TL = total lease life, and
PVAF ,̂_ „ = present value annuity factor for £1

at r% for n years.
ILW calculate the asset proportion for 105 dif-

ferent combinations of the three variables: total
lease life (years) = 10. 15, 20, 25, and 30; interest
rate = 8%, 10% and 12%; and total lease life ex-
pired (%) = 20, 30, 40, 50, 60, 70, and 80. They
show that the asset proportion lies between 60%
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Figure 2
Relation between the unrecorded operating lease asset and unrecorded operating lease liahility

PV of Operating
lease asset at

inoqptian PV, PVL: book \due of the
unicoGidBd debt on the
qxxating lease aset: the
unpaid pnnt^al aa the
debt

PVAi'netbookvaliK'ofthe
unreocidBd opoating lease
aset: cost less accunulatod
straigh-line depredatiaa

time

Start of lease

Source: Based on Figure 1 in Imhoff. Lipe and Wright (1991: 57)

Bid of lease
or Old of

asserts life

and 80% in 51 (49%) cases. Based on this, their
fourth assumption is that an appropriate approx-
imation for the asset proportion is 70%.

The income statement effect of operating lease
capitalisation is shown in Figure 3, which com-
pares the annual profit and loss charge under both
accounting treatments over the lease/asset life. In
the early stages of a lease's life, the profit and loss
account charge under capitalisation (i.e., depreci-
ation plus interest) exceeds the charge under non-
capitalisation (i.e., lease rental, OLR). The differ-
ence gradually declines, then reverses. ILW assume
that a stable lease portfolio exists (i.e., on average,
50% of lease life remains) and that this average
remaining age approximates to the point of indif-
ference between the impact of capitalisation and
non-capitalisation on the profit and loss account.
This justifies ILW's fifth assumption that the effect
on the current period's net income is zero; it is also
consistent with the 70% asset/liability relationship.

The difference between asset value and liability
reflects the accumulated effect of the profit reduc-
tions in the early years of leases and equates to a
reduction in equity. However, the reduction in

profit also implies a reduced tax charge'. ILW cap-
ture the tax consequences of capitalisation in their
sixth assumption: that the combined effective tax
rate is 40% which approximates to McDonalds'
actual effective tax rate in 1988 of 38.3%. The ex-
cess of the unrecorded lease liability over the un-
recorded lease asset is taxed at this rate to reflect
the effect on (deferred) tax.

3. Methods
3.1. Sample selection

A large, randomly selected sample of 300 listed
industrial and commercial companies was selected
for analysis. Financial companies were excluded as
our analysis of the Extel Company Analysis da-
tabase showed this sector to employ minimal leas-
ing. In addition, many financial companies are
likely to be substantial lessors; the impact of re-

' The lax paymenl will not be aflected as the tax rules cur-
rently allow full deductibility of operating lease rentals, but the
charge will be adjusted by a transfer from deferred tax in
accordance with the accruals/matching principle.
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Figure 3
Effect of capitalisation on profit

£180
Depreciation + interest

£160 + ^

£140 +
loss

charge £120 -

£0
10 11 12 13 14 15

Year

Source: Based on Figure 2 in Imhoff, Lipe and Wright (1991: 59)

Illustration is based on an asset value of £I.O(K) leased over 15 years with an implicit interest of 10% per
annum. This gives an annual operating lease rental expense (OLR) of £131.47. If the asset is capitalised, the
straight-line depreciation charge will be £66.67 per annum. In year 1, the interest element of the OLR will be
£100. Thus, if capitalised, the operating profit (EBIT) will increase by £64.80 (+£13I.47-£66.67) but profit
before tax will fall by £35.20 (+£I3I.47-£66.67-£100). If the effective tax rate was 30%, say, then the tax
charge will be £10.56 lower (30% of 35.20) and the profit after tax will reduce by £24.64 (-£35.20+£10.56).

It is assumed that (i) the primary lease period is less than or equal to the useful life of the asset, and (ii)
straight-line depreciation is based on the shorter of the primary lease period and the useful life (consistent
with the SSAP 21 required treatment for finance leased assets).

porting changes on lessors is outside the scope of
the present study. The UKQI list current in 1995
(the year in which the sampling was undertaken)
was used as the initial sampling frame. This
Datastream hsting of approximately 1,300 com-
panies contains all the tJK industrial and com-
mercial companies for which Datastream has ac-
counting information. A particular method-
ological problem in studies concerning perform-
ance is 'survivorship bias', which refers to the use
of samples which are biased towards long-surviv-
ing companies (see. for example. Brown et al.,
[1992], for a review of this problem).

To overcome this problem, the 1995 UKQI list
was augmented by a group of approximately 250
'dead' companies (failed, taken over, or gone pri-
vate), identified from a comparison of the Times
1.000 1981/82 top UK companies (no historic
UKQI list being available) with the 1995 UKQI
hst. T'he year 1981 was selected for comparison
purposes because it is the year in which ED 29 was
published, and some of our analysis therefore
covers the 14 year period 1981 to 1994. The final
sample of 300 companies comprised 53 'dead'
companies, 122 'new' companies, and 125 com-
panies which had existed from 1981 to 1994.
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3.2. Data collection and sample representativeness
checks

Information to enable key pre-operating lease
capitalisation ratios and the effective tax rate of
each company to be calculated was extracted from
Datastream. Eleven profit and loss and balance
sheet items and industry group membership were
collected (see Table 2, panel A). Leasing data to
support the operating lease capitalisation pro-
cedure is contained in the notes to the accounts
(not available in Datastream); this was extracted
manually from company microfiches. The detailed
information collected is shown in Table 2, panel
B.

At this point, sample representativeness checks
were performed, based on total assets (item 392)
and share capital and reserves (item 307). This
showed that the company size distribution and in-
dustry sector distribution of the sample approxi-
mated closely to that of the population, indicating
that the sample adequately represented the
population.^

3.3. Modification of ILW capitalisation procedure
The ILW procedure was adapted to take into

account the different operating lease disclosure re-
quirements in the UK. In addition, to assess the

^ The mean total assets for the sample is 115% of the popu-
lation mean total assets, while the mean share capital and re-
serves for the sample is 127% of the population share capital
and reserves. The size distribution of the sample companies was
also positively skewed (coefficient. = 8.3), consistent with ob-
served population skewness.

appropriateness of ILW's assumptions for the UK
environment, we first undertook a preliminary
analysis regarding operating lease lives. This failed
to produce reasonable and consistent results, due
to the considerable variation in leasing patterns
within our sample companies. The pattern of op-
erating lease commitments over the period 1985
through 1994 was analysed for a small sub-sample
of companies. This identified some companies with
commitments predominantly in the ' > five years'
category, some predominantly spread over the two
' < five years' categories, and some spread over all
three expiry categories. Thus, some companies
take on only short- to medium-term leases, some
mainly long-term leases, and some the whole range
of lease durations.

ILW's assumption of uniform total and remain-
ing lease lives is unable to capture such diversity.
In particular, calculation of the impact of capital-
isation on the profit and loss account (not investi-
gated by ILW) would be severely distorted. For
example, imagine a company which takes on only
medium-term leases of, say, five years. In a steady-
state, the average remaining life for the company's
leases would be approximately three years. ILW
suggested a uniform assumption of 15-year re-
maining lease life. If this were applied to such a
company, the depreciation charge in the P&L ac-
count upon capitalisation of the operating leases
would be one-fifteenth of the asset value (assuming
straight-line method) rather than one-third and
would give a large understatement of the effect on
operating and pre-tax profit.

Table 2
Data collected for each year from 1981 to 1994 inclusive for 300 sample companies

Panel A: Datastream

Item description

Sales
Total interest charges
Pre-tax profit — adjusted
Total tax charge — adjusted
Total share capital and reserves
Borrowings due within one year
Total loan capital
Total capital employed
Total cash and cash equivalents
Total current liabilities
Total assets
Industry group

Panel B: Company microfiche
Profit and loss account charge for operating lease rental, split
and other, where given.
Note to the accounts giving operating lease commitments due
and lease expiry category.

Datastream code

104
153
157
172
307
309
321
322
375
389
392
Level 3

into plant and equipment, land & buildings.

within the next year, split into asset category
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We therefore developed ILW's method to incor-
porate company-specific assumptions in respect of
the remaining lease life, the asset proportion, and
the effective tax rate. We also distinguish in our
analysis between asset categories and lease expiry
categories, performing separate calculations of re-
maining lease life and asset proportion for each.
Our capitalisation procedure is now described in
detail.

The operating lease information disclosed by
UK companies in a note to the financial state-
ments is a schedule of next year's operating lease
payments (compared to the minimum total future
payments disclosed by US companies). This figure
is analysed by asset category (i.e., 'land and build-
ings' and 'other') and by lease expiry date (i.e..

leases expiring within one year, between one and
five years, and after five years). Although generally
less complete than US disclosures, UK disclosures
do have the advantage of giving a more reliable
picture of the company's pattern of remaining
lease lives. Figure 4 provides an illustration of UK
disclosure in respect of the 'land and buildings'
category (Panel B) and of US disclosure (Panel A),
reported voluntarily in this case by the company.

We first used 13 cases of such combined US and
UK disclosure by UK companies to develop base
estimates of remaining and total lease lives appro-
priate to the UK setting. These cases were con-
tained in the accounts of seven companies between
1987 and 1995, and were taken from 20F forms
and from voluntary disclosures identified during

Figure 4
niustration of calculation of remaining lease life estimate for company disclosing both minimum total future
operating tease payments and next year's commitment

Company Name: NFC pic
Asset category: Land and buildings
Year-end: 30 September 1995
All monetary values in £m

Panel A

Panel B

Amounts payable in
years

<\
US
>5

Total commitment

Leases expiring in
years

>5
Total

Minimum total future
operating lease payment ( TCFj

Next year's
operating lease commitment (CFl)

17.9
24.7
18.6

Since the total lease liability beyond year five (TCF-,j = £290m) can only relate to leases expiring beyond year
five, and assuming that next year's commitment for leases expiring after five years (CFl3 = £18.6m) is constant
over the remaining life of the leases, then the £290m represents 15.6 years payments after year five, giving a
total remaining life of 20.6 years (on average), i.e.,

290.0
+ 5 = - r ^ - p + 5 = 20.6 years

18.6- CFL

The total liability between years one and five (TCF|^,^, = £162.6m) relates to leases expiring beyond year five,
as well as those expiring within the one to five year period. Assuming four years of the constant annual
payment of £18.6m relating to the former leaves £88.2m relating to the latter. This equates to 3.6 years of
constant £24.7m (CFlj) after the first year giving an average remaining life of 4.6 years for this category, i.e..

CFl,
162.6-(4xl8.6) . , _

~ T7Z, + 1 = 4.6
24.7

years

The remaining life for the ' < 1 year' expiry category is assumed to be one year exactly, consistent with the
general assumption of year end cash flows, i.e.:

RL, = 1
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data collection.' Figure 4 also provides an illus-
tration of the base estimate calculations for one of
the thirteen cases.

For each asset category, the total next year's op-
erating lease payments can be expressed as:

E CFl.
c=l

(2)

where e = lease expiry category (e = 1 (within
one year), 2 (between one and five years), and 3
(after five years)). This describes the total of
£61.2m in panel B of Figure 4.

The additional US-style disclosures permitted
the remaining lease life of each lease expiry cate-
gory to be estimated as follows:

(3)
CFl ,

where RL .̂ = the remaining lease life of assets in
lease expiry category e,

TCF, = minimum total future operating lease
cash flows payable in period t, and

CFl^ = next year's operating lease cash flows
for assets in lease expiry category e.

The first term in equation 3 represents an esti-
mate of the number of years' payments included
in TCF, assuming that the next year's payment
(CFl) is, on average, constant throughout the life
of the lease. In the example in Figure 4, RL^ is
calculated to be 20.6 years. Similarly,

(4)
CFl ,

In the example in Figure 4, RL; is calculated to
be 4.6 years. Note that RL, is taken to be one year,
assuming year-end cash flows.

Remaining life estimates for each of the thirteen
identified cases were averaged to give base esti-
mates (RL^yĵ ) for application to the whole sample.
These cases were also used to subjectively estimate
suitable corresponding base total lease lives
(Tl^^j^), based on the remaining lease life and the
observation that the lease portfolio of our com-
panies was generally quite young. These estimated
lease lives are shown in Table 3.'*^ As discussed

' The 'Form 20-F' report to the SEC is required by com-
panies that sponsor an ADR (American Depository Receipt)
which is traded on one of the national stock exchanges such as
the NYSE. the AMEX or NASDAQ. It contains additional
disclosures not required by UK regulations. Other companies
voluntarily disclosed minimum total future operating lease
payments.

Further support for the use of a 25-year total lease life for
land and buildings was provided by the disclosure of lease con-
tract details relating to 29 separate properties valued over £lm
in the 1996 Report of Legal & General Investment Manage-
ment Property Fund Portfolio. The median total lease life was
25 years, accounting for 62% of the individual leases.

^ These base estimates for the " < ! year' and '1 to 5 years'
categories (assumed to be I and 5 years, respectively) ignore

above, for the purpose of assessing the 'asset pro-
portion', these estimates were rejected as valid
common assumptions for all companies, and were
refined by weighting each base lease hfe by the
individual company's cumulative historic (from
1981 to 1994, inclusive) volume of leases In the
lease expiry category. This refinement seeks to es-
timate an overall weighted average life which re-
flects each particular company's lease profile: while
not rigorously determined, this adjusts in an ap-
propriate direction. Use of the cumulative historic
volume of leases in each lease expiry category
might be expected to give a more reliable indica-
tion of the average proportion of lease life expired
than the use of data from a single year.*"

The weight for lease expiry category e (wj is
given by:

1994

e = l t = 198t

and the weighted average remaining life for com-
pany i (RL,) is:

-base, e

RLj- (5)

Similarly, the weighted average total life for com-
pany i (TL,) is:

TL:= y w, TLb,^e (6)
e = I

the liability which relates to longer expiry categories. To illus-
trate, consider the next year's commitment for leases expiring
in less than I year. This could relate entirely to the final year's
payment due on a 25 year lease, or entirety to 1 year leases,
with the most likely scenario somewhere between these ex-
tremes. The weighting of base estimates reflects this variation.
For example, if the first extreme scenario were true, then the
•> 5 years' category would almost certainly represent the ma-
jor category historically, and so the weighted average remaining
life would be weighted appropriately towards 25 years.

^ An alternative approach, suggested by one of the referees,
is to use the particular year's reported operating lease commit-
ment to estimate the weighted average total life of leased assets.
This has the advantage of refiecting any changes in lease profile
and is also consistent with the calculation of PV^. However, it
does not allow the historical pattern of one-year commitments
to be reflected in the ratio of asset to liability. This alternative
approach was tested on the full sample of companies for 1994.
For individual companies there were changes to the asset pro-
portion and to depreciation, and therefore also to the effect on
annual profit and loss and related ratios. The overall impact
on mean ratios (as reported in Table 7) was very small. One
ratio (return on equity) showed increased variability and, as a
result, the slightly higher post-capitalisation ratio of 8.37% was
statistically insignificant (it is reported as significant at the 5%
level in Table 7). Similarly, the maximum impact on rank cor-
relations (as reported in Table 9) of 0.001 was minimal. In view
of these findings, only the results based on the historical
weighted average total life are reported.
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Table 3
Base estimates of remaining and total lease lives calculated from Form 20F and voluntary disclosures

Remaining lease
life

Lease expiry
category (years)

Less than one
One to five
More than five

Land d
buildings

1
3

Other

1
3
1

Total lease life

Land &
buildings

I
5

Other

1
5

In contrast to ILW's procedure, which assumes
that the weighted average remaining and total
lease lives are constant across companies, our pro-
cedure establishes company-specific estimates
which are assumed merely to remain stable for a
given company over time.^

We selected a short-term borrowing rate, the
three-month London deposit rate, as a suitable
discount rate to use to discount the estimated fu-
ture lease payments. This rate is similar to the Fi-
nance House Base Rate, used by members of the
Finance and Leasing Association. The mean
monthly rate (extracted from Datastream) for 1981
to 1994 was 10.8% and for the most recent busi-
ness cycle (1988 to 1994) was 10.3%. We selected
10.3% as the most suitable discount rate, since the
study covers 1990 to 1994, rounded to 10%.

Although the capitalisation of operating leases
would not affect the amount of tax payable under
current tax law, the amounts of tax charged to the
current period and deferred to future periods are
affected. An effective tax rate has to be calculated
to incorporate this eiTect. Since this rate can vary
considerably over time, the average effective tax
rate for each company was calculated over the
period 1981 to 1994.̂

These company-specific remaining and total
lease life estimates, and effective tax rate estimates,
were then used to perform the constructive capi-
talisation of operating leases using the procedures
of ILW (1991). The present value of the unre-
corded liability (PV^ for company i is calculated
as:

^ Twenty-four companies did not disclose the split between
asset categories, which afiects the calculation of remaining and
total lease lives for the 'more than five years" lease expiry cat-
egory. To provide an estimate of the likely split for these com-
panies, we calculated the mean split within each of the five
industry groups using data from the remainder of the sample,
cumulated over the period 1981 to 1994. The relevant mean
industry split was then imputed in the place of the missing
values.

* The data was winsorised; a technique to reduce the impact
of serious outliers and non-normality, i.e., extreme observa-
tions (less than 0"/) or more than 50%) were reset to 0% and
50%, respectively (Foster. 1986: 103).

The corresponding present value of the unre-
corded asset for company i is:

(8)

where PVAF^^ represents the present value of an
annuity of £1 for n periods at interest rate r%, PVL
and PV^ are calculated separately for both asset
categories (i.e. for 'land and buildings' and 'other')
and summed to give total unrecorded liabilities
and assets. An illustration of this calculation for
one company is given in Table 4.̂

3.4. Impact of capitalisation on key accounting
ratios

To facilitate comparison with previous studies,
nine performance and gearing ratios were investi-
gated, comprising the six ratios used by Ashton
(1985). the two used by ILW (1991), and an ad-
ditional gearing ratio (a variant used extensively in
corporate annual reports).'" Due to their assump-
tion that operating lease capitalisation is income-
neutral, ILW originally examined only return on
assets and gearing ratios. Their subsequent paper
(ILW, 1997) relaxes this assumption. The defini-
tions of the nine ratios examined, and the corre-

^ Alternative approaches, involving three different assump-
tions, were also tried independently. First, operating lease
rental was taken as the reported operating lease rental expense,
rather than next year's operating lease commitment. Second,
the operating lease liability for each asset category was esti-
mated based on the overall average remaining life, rather than
considering expiry categories individually. This allows the his-
toric lease obligation profile to be reflected in both asset and
liability estimates. Third, the P V ^ / P V L proportion was esti-
mated for each expiry category, rather than using the overall
average remaining and total lease lives. The results reported
here are robust with respect to these alternatives.

"* Many company managers seem to favour the net debt to
equity ratio measure of gearing, claiming that the deduction of
casb (and often also short-term investments) gives a fairer pic-
ture of the debt exposure facing the company. The definition
adopted here included short-term borrowings within debt.
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sponding Datastream item codes, are given in Ta-
ble 5, panel A, columns 2 and 3. The impact of
operating lease capitalisation on the constituent
accounting numbers is shown in Table 5, panel B.

To calculate post-capitalisation earnings before
interest and tax (EBIT), the annual operating lease
rental is added back and annual straight line de-
preciation of the capitalised asset is deducted from
pre-capitalisation EBIT. To calculate post-capital-
isation profit after interest and tax (PAIT), pre-
capitalisation PAIT is adjusted by the net-of-tax
effect of adding back annual operating lease rental
and deducting both annual straight line deprecia-
tion of the capitalised asset and annual lease in-
terest expense. The expected direction of change in
each ratio following operating lease capitalisation
is given in the final column of Table 5, panel A.

4. Results

4.1. Impact in 1994
This analysis is based on 232 of the 247 'new'

and 'continuing' companies, Eive companies were
eliminated from the sample at the data collection
stage, because their accounts had not been up-
dated on Datastream. A further 10 companies were
excluded due to outlying observations (negative
equity or capital employed before or after capital-
isation) which would have distorted the sample
means severely. Table 6 provides a summary of the
estimated mean capitalised value of operating lease
assets and liabilities for 1994. Overall, the mean
total liability in respect of operating leases was
£51m, of which £8m would be classified on the
balance sheet as short-term (i,e., due within one
year) and £43m as long-term (i.e., due after more
than one year)."

On average, the latter represented 39% of
long-term debt before capitalisation. Wide varia-
tion was observed across the five sectors, ranging
from a mean long-term liability of just £6m (3%
of long-term debt) for mineral extraction, to £88m
(69% of long-term debt) for the services sector.
Capitalised operating lease asset values ranged
from a mean of £5m for mineral extraction to
£80m for services, with an overall mean of £40m,
representing 0.8%, 13%, and 6% of pre-capitalis-

" Of Ihe sample, 16% had no operating leases; the equivalent
figures based on only those companies with operating leases
rise to, approximately, £6lm (total), £10ni (short-term), and
£5Im (long-term).

ation total assets, respectively,'- Thus, operating
leases represent a major source of long-term
debt-type financing in the UK. Under current ac-
counting regulations, approximately 39% of long-
term liabilities do not appear on the balance sheet,
with total assets being understated by approxi-
mately 6%,

The magnitude and statistical significance of the
changes in the nine selected ratios following op-
erating lease capitalisation is shown in Table 7.
Statistical significance was examined using both
the paired t-test and the Wilcoxon test, which test
for differences between the pre- and post-capital-
isation ratios, based on absolute values and rank
difference values, respectively. Only t-test results
are reported here; the corresponding non-para-
metric test (the Wilcoxon signed ranks test of
change in medians) consistently produced results
of greater significance." Two-tailed tests were used
throughout, despite the existence of uni-directional
expectations (which were confirmed) for six of the
ratios; thus the reported significance levels for
these ratios are conservative. For the sample as a
whole, a significant impact at the 1% level was ob-
served for six of the ratios (profit margin, return
on assets, asset turnover, and the three gearing
measures), with a further one ratio significant at
the 5% level (return on equity). Return on capital
employed and interest cover were not significantly
affected. Of the three gearing measures, the
percentage change in the net debt to equity ratio
(260%) is particularly striking. Since this gearing
measure produces a lower figure pre-capitalisation
than the ILW total debt to equity ratio, the capi-
talised lease liability has a greater proportionate
impact.

The pattern of results across industry groups is
also reported in Table 7, although these results
must be compared with caution since the number
of companies in each group varies considerably,
with the mineral extraction and utilities groups be-
ing very small in size. The effect of operating lease
capitalisation on profit margin, asset turnover, and
the three gearing measures is significant at the 1%
level for three industry groups—consumer goods,
general industrial, and services. The only signifi-
cant results for these five ratios in the remaining
two industry groups are profit margin (significant

' - The median capitalised value of operating lease liabilities
was only £4. lm, compared to the mean of £51m. However, the
relative magnitude of this figure must be assessed in the context
of the positively skewed nature of the distributions of company
size and capitalised operating lease assets and liabilities. The
long-term element of the median total liability was £3.2m,
which represents 140% of the median long-term debt before
capitalisation. The median value of capitalised operating lease
assets was £3.3m compared to the mean of £40m. This repre-
sents 5.4% of median total assets before capitalisation.

'^ The use of a non-parametric test takes into account the
non-normal distribution of many ratios (Barnes, 1987).
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Table 5
Definition of key ratios and the impact of operating lease capitalisation on constituent accounting numbers

Panel A: Definitions of key ratios

Ratio Definition
Datastream
definition

157+153
104

157-172
307

157-172
392

157+153
322

104
322

157+153
153

321
322

321+389
307

321+309-375

Expected
impact of

capitalisation

+

+or-

+or-

-

+or-

+

+

Profit margin

Return on equity

Return on assets

Return on capital
employed

Asset turnover

Interest cover

Earnings before interest & tax (EBIT)
Sales

Profit after interest & tax (PAIT)
Equity (E ,̂̂ , J

Profit after interest & tax
Total assets (TA)

Earnings before interest & tax
Capital employed (CE)

Sales

Gearing

Capital employed

Earnings before interest & tax
Interest (I)

Long-term debt (LTD)
Capital employed

Total debt (D)
Equity (E,, w)

Total borrowing less cash & cash equivalents (TB)
Equity (E,Lw) 307

Panel B: Impact of operating lease capitalisation on constituent accounting numbers

-EBITp^+OLR-depn
= PAITp«+( 1 - T)(OLR - depn - int)

-Aihian. port

int = [ix(PVL+OLR)]/(l+i)

-iLW, posl

where
OLR = annual operating lease rental (for consistency with asset and liability estimates, this was

taken as next year's operating lease commitment, as specified in the notes to the
accounts, rather than the current year reported operating lease rental);

= annual straight line depreciation of capitalised asset;
= effective tax rate;
= annual lease interest expense;
^ rate of interest implicit in lease; and

depn
T
int
i
the subscripts 'pre' and 'post' signify values before and after operating lease capitalisation, respectively.
T(PV, — PVA) = reduction in deferred tax due to operating lease capitalisation

= short-term portion of lease liability
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Table 8
Comparison with results of previous studies

Nature of sample

Country
Type of lease capitalised

Ratio

Profit margin
Return on equity
Return on assets
Return on capital
employed
Asset turnover
Interest cover
GearingA,t,,̂ ^
Gearingiiw
Gearing,,,, j . ^ , ,„ ^«i,y

Notes: 1. From Table 7

Ashton (1985)
n = 23; non-random;
1983/84 accounts

UK
Finance

Study

ILW (1991)
n = 14; non-random;
1988 accounts

US
Operating

Present study^
n = 232; random;
1994 accounts

UK
Operating

Percentage change in ratio following capitalisation and statistical significance^

1.02^^
2.85^s
NA

0.24 -̂̂

-0.77'^^
2.74^^

20.11^ '
NA
NA

final column.
2. NA= ratio not included in study; NS = not
paired t-test (***
3. Ashton(1985:
must be positive
4. Derived from

= significant at 1% level; **^
236) reports a 'decline' in the

figures reported in ILW (1991

NA
NA

-22.00^
NA

NA
NA
NA

119.00^
NA

12.1***
4.8**

-10.8***
-0.6

-12.5***
-25.9

92.8***
48.7***

260.0***

significant; S = significant; significance of two-tailed
significant at 5% level; *
gearing ratio of (20.11),

: 61); no statistical tests

= significant at 10% level).
in fact the direction of change

of significance were performed.

at 10% for utilities) and Ashton's gearing measure
(significant at 10% for mineral extraction). Return
on assets is significant at the 1% level for general
industrial and services and at the 10% level for
consumer goods. Return on equity is significant
for only the services sector (at the 5% level), a re-
sult which drives the 5% significance for the sam-
ple as a whole. Interest cover, while insignificant
across the whole sample, is significant for the con-
sumer goods and genera] industrial sectors (at the
5% and 10% levels, respectively). Finally, return
on capital employed is not significant for any sec-
tor (or for the whole sample).

It is noticeable that, based on constructive re-
sults, operating lease capitalisation impacts on the
services sector most acutely. The effect on all three
gearing measures was markedly in excess of that
in any other sector, as was the effect on profit mar-
gin, return on assets, and asset turnover. This can
be explained by the greater reliance on operating
leases by this sector. In 1994, the total next year's
operating lease commitments of the sample com-
panies alive in that year was £2,208m. Service sec-
tor companies, which account for 37% of this set
by number, account for 69% of the total commit-
ment. This equates to a mean value of £16.9m per
services company, the corresponding means for the
other four sectors being, in descending order,

£15.4m (utilities), £5.8m (consumer goods), £3.1m
(general industrial) and £l. lm (mineral extra-
ction).

Our findings with respect to the total sample
contrast sharply with those of Ashton (1985), who
found only the gearing ratio (out of the six ratios
which he examined) to be affected significantly.
(Unfortunately, Ashton does not state whether
one- or two-tailed tests were used or the cut-off
level of significance adopted.) It is likely that the
low percentage change in ratios found by Ashton
(and their lack of significance) is attributable
partly to his exclusive focus on finance leases and
his small sample size. Further, his sample consisted
entirely of companies which adopted the lease ac-
counting standard at the exposure draft (ED29)
stage. It is likely that the expected impact of the
change in regulation on early adopters was small.
Our findings are, however, less strong than those
of ILW, who do consider operating leases. ILW's
results imply a 22% decline in return on assets for
their sample of 14 companies and a 119% increase
in gearing (statistical significance is not con-
sidered). The comparable figures in the present
study are - 11% and +49%, respectively. This is
surprising, given the greater stringency of US lease
accounting regulation which leads us to expect,
ceteris paribus, operating lease capitalisation to
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Table 9
Rank correlation of pre- and post-operating lease

Ratio'

Profit margin
Return on equity
Return on assets
Return on capital employed
Asset turnover
Interest cover^
GearingAshion
Gearing, LW
Gearing^,, , , , , „ , , , , ,

Consumer
goods

(n^33)

0.988
0.997
0.956
0.999
0.987
0.809
0.701
0.950
0.837

Notes: 1. See Table 5 for definitions.

capitalisation

General
industrial
(n = I0OJ

0.985
0.998
0.992
0,997
0.978
0.945
0,771
0,925
0,927

2. Excludes nine companies with no interest expense

ratios for 1994

Industry

Mineral
extraction

(n=7)

1.000
0.964
1.000
1.000
1.000
1.000
1,000
0,964
1.000

Services
(n = 81)

0,903
0,988
0.933
0,982
0,890
0.732
0.418
0.710
0.534

)re-capita!isation.

Utilities
(n = ll)

1,000
1.000
0,936
1,000
1,000
0.782
0.636
0.963
0.864

Total
(n = 232)

0,953
0.996
0,966
0,992
0.934
0.826
0.638
0.857
0.738

Table 10
Magnitude and statistical significance of changes in mean ratios following operating lease capitalisation for 1990
to 1994

Mean difference between pre- and post-capitalisation ratios
(significance)'

Ratio^

Profit margin
Return on equity
Return on assets
Return on capital
employed
Asset turnover
Interest cover
GearingA,h,nn
GearingiLw
Gearingn,,d,b,,,^^,,^

J990

0.93=
-2.08
- 0 , 5 P
-0.76"

-0,35"
-17.53'-

0.12'
1.06-
0.94-

1991

1.10»
-11.97
-0.26

0.69

-0.37"
-19.88^

0.13^
1.18̂
0.90"

1992

1.23'
-1,22-
-0.38"

0.40

-0.39"
-23.10^

0.14'
0,88^
0.79"

1993

1.24'
-4.46
-0.45"

0.23

-0.34-
-18.96"

0.13'
0.70-
0.61-

1994
(from Table 7)

0.38"
-0.48"
-0.09

-0.34"
-4 .12

0.13'
0.58'
0.52'

Range o\er period^

0.93,,, to 1.24,,
-11.97,1 to 0.38,4
-0,51,0 to -0.26,,
-0.76,0 to 0.69,,

-0.39, , to -0 .34« , .
-23.10,3 to -4.12,4

0.12^ to 0.14,;
0.59^ to 1,18,,

0.52,4 to 0.94«,

Notes: 1. See Table 5 for definitions,
2. Significance of two-tailed paired t-test (' = significant at 1% level; ''=significant at 5% level;
' = significant at 10% level).
3. Subscripts indicate year(s} in which observation occurred.

have a greater impact upoti accoutititig ratios in
the UK.

However, ILW's sampling procedures differed
from those adopted here in two key respects.
ILW's sample comprises ati equal number of'high'
lessees and 'low' lessees. Six of the matched pairs
were retailers while the seventh was from the trans-
port sector. Thus, all selected companies fall
within the services sector {as defined in the present
study). Moreover, their sample includes only com-

panies which had operating leases (16% of the
sample in the present study had no operating
leases). Each of these differences can be expected
to result in larger changes than under random
sampling. Table 8 provides a summary of the
points of comparison between the Ashtoti (1985),
ILW (1991), atid the present study.

Arguably, in some decision contexts, the impact
of operating leases capitalisation on the absolute
magnitude of ratios is of limited relevance; what
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Table 11
Rank correlatioo of pre- and post-operating lease capitalisation ratios for 1990 to 1994

Ratio'

Profit margin
Return on equity
Return on assets

1990

0.974
0.996
0.972

Return on capital employed 0.987
Asset turnover
Interest cover
Gearing^shion
Gearing,, w
Gearing,,, j,bM,,=qu,,y

0.947
0.901
0.708
0.892
0.806

Notes: 1. See Table 5 for definitions.
2. Subscripts indicate year(s) in

J991

0.966
0.992
0.975
0.988
0.932
0.925
0.713
0.880
0.788

which

1992

0.963
0.992
0.977
0.992
0.923
0.918
0.625
0.839
0.752

1993

0.954
0.992
0.969
0.992
0.924
0.880
0.603
0.810
0.682

1994
(from Table 9)

0.953
0.996
0.966
0.992
0.934
0.826
0.638
0.857
0.738

observation occurred

Range over periocP

0.953« to 0.974^
0.992g,wy,to 0.996>«,̂ 4
0.966^4 to 0.977,,
0.987^ to 0.992,,,.^
0.923,,, to 0.947^
0.826^ to 0.925,,
0.603,,, to 0.713,,
0.810.,, to 0.892,1,
0.682s3 to 0.806^

really matters is whether the position of companies
relative to each other (i.e., company rankings) is
affected {Foster, 1986: 150-151).'^ The Spearmati
rank correlation coefficients between the pre- and
post-capitalisation ratios are reported in Table 9.
Across the sample as a whole, the four lowest cor-
relations relate to gearing (interest cover plus the
three debt/equity measures), the lowest being 0.638
for Ashton's (1985) definition of gearing.''' Thus,
gearing ratio correlations can be described as only
'moderate'.'^

Turning to industry groups, the rank correla-
tions for the services sector were, not surprisingly,
the lowest amotig the five sectors, for all nine ra-
tios, the margin of differetice being greatest for the
three gearing measures. This finding can be ex-
plained by both the overall magtiitude of leasing
undertaken by companies in this sector and the
great variation in leasing levels (the sector includes
retailers, hotels, media agencies, and vehicle
distributors).

4.2. Inter-temporal stability
To assess the stability of our fitidings over time,

we repeated the above analysis for the four years
1990 to 1993, inclusive. This period was selected
because, in combination with 1994, it encompasses
the latest recession and subsequent recovery. The

'** For example, in a loan appraisal, key ratios may be judged
against benchmark measures, thus the absolute value of the
ratio is relevant, whereas for investors and investment analysts,
relative performance measures are of primary relevance.

'^ Ashton himself reported a rank correlation of 0.90 for this
ratio (1985: 237). Possible reasons for the greater impact ob-
served in the present study, discussed in the present paper, re-
late to the sample and lease type studied.

'^ Pearson product-moment correlation coefficients (not re-
ported here) were substantially lower than the rank correlations
for the four gearing-related measures and generally marginally
higher for the other ratios.

results for the combined industry groups for the
period 1990 to 1994 are shown in Tables 10 and
11. The impact of operating lease capitalisation on
the magnitude of the nine ratios, and consequent
company rankings, is generally very stable over
time. Close inspection does, however, reveal that
the largest mean differences, and the lowest rank
correlations, between pre- and post-capitalisatioti
ratios occurred in the early part of the period. The
largest difference was in 1990 for three ratios and
in 1991 for a further two ratios, while the lowest
correlations were in 1990 for five ratios and iti
1991 for a further two ratios. It would appear that
operating lease capitalisation had the greatest im-
pact during the trough of the recession, when cor-
porate performance was generally poor and gear-
ing (including operating leasing) was high.

4.3. Sensitivity analysis
The sensitivity of the results to key assumptions

made (especially the interest rate and estimated
lease lives), was investigated using the data for
1994. First, the base assumptioti of a 10% interest
rate was varied by ±2%. The impact upoti the
magnitude of the nine ratios, and consequent com-
pany rankings, is summarised in Table 12, col-
umns 2-5. There is clearly very little change in the
results. Significance levels remain unaffected (with
the exception of return on capital employed, which
becomes significant at the 5% level at the 8% iti-
terest rate) and the maximum absolute change in
rank correlatioti coefficients is only 0.019 (the cor-
relation coefficient for Ashton's measure of gear-
ing falls from 0.638 (at 10% ititerest rate) to 0.619
(at the 8% interest rate)).

Second, we replaced the base estimates for re-
maining and total lease lives with two sets of more
extreme estimates. One set generally places the
leases at a much earlier stage of a shorter total life,
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while the other generally places the leases at a
much later stage of a longer total life. The impact
of these alternative scenarios is summarised in
Table 12, columns 6-9. The mean change in return
on assets, return on capital employed, return on
equity, ILWs measure of gearing, and net debt to
equity is marked, especially under the later stages
of a longer lease life scenario. However, signifi-
cance levels remain unaffected (with the exception
of return on equity and return on capital em-
ployed, which both increase in significance under
each of the alternative scenarios). Supplementary
analysis indicated the presence of a few extreme
observations which were unduly influencing the
calculated mean change in selected ratios. Only
one ratio showed a maximum absolute change in
rank correlation coefficient in excess of 0.05, and
this was return on equity, which fell from 0.996
for the best estimate to 0.938 under the second
alternative scenario. This sensitivity analysis sug-
gests that the general results of this study are ro-
bust with respect to the key assumptions incor-
porated in the operating lease capitalisation
procedure.

5. Summary and conclusions

Under current international lease accounting reg-
ulation, leases classified as operating leases do not
have to be shown in the balance sheet. Following
FRS 5, this situation is likely to change in the UK.
This study reports the first large-scale analysis of
the impact which the constructive capitalisation of
operating leases has on nine key financial ratios
used by investment analysts and other users, and
also used in financial contracts.

The method of constructive capitalisation
developed by ILW (1991) is refined to reflect more
accurately individual companies' leasing profiles.
Company-specific estimates of remaining and total
lease lives, and effective tax rate, are incorporated,
and the method distinguishes between asset cate-
gories. Application of this method to a randomly
selected sample of 232 UK listed companies for
1994 demonstrated that operating leases represent
a major source of long-term financing.

On average, the unrecorded long-term liability
represented 39% of reported long-term debt, while
the unrecorded asset was 6% of total assets. Cap-
italisation was shown to have a significant impact
(at the 1% level) on the profit margin, return on
assets, asset turnover, and the three measures of
gearing. The rank correlation between pre- and
post-capitalisation ratios revealed that company
rankings changed markedly for gearing measures.
Inter-industry analysis showed that the magnitude
of ratio changes and the associated correlation of
company rankings produced by operating lease
capitalisation was greatest in the services sector,
which has the highest value of operating leasing

per company and represents diverse company
activities.

The capitalisation procedure used is limited by
the availability of public domain data and does
involve elements of subjectivity. However, findings
were shown to be relatively stable across the five-
year period from 1990 to 1994, although the mag-
nitude of the impact of capitalisation appeared to
be linked to the stage in the economic cycle. Find-
ings were also shown to be robust with respect to
the key assumptions of the capitalisation method
used.

The potential economic consequences of a
change in lease accounting regulation are exten-
sive. Prior empirical studies indicate that a wide
variety of individual users' decisions, market val-
uations, company cash flows, and managers' be-
haviour may all be affected by such a change. This
paper provides systematic evidence of the magni-
tude of the impact of operating lease capitalisation
on key financial issues. This can be expected to
assist policy-makers in assessing the likely eco-
nomic consequences of a change in lease
regulation.
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