Inter-Firm Efficiency Comparisons: U.S. and
U.K. Manufacturing Enterprises in Britain *

1. Introduction
The purposc of this paper is to suggest 4 method of cvaluating
the efficiency of firms (1), with a view 10 comparing the perform-
ance of British and U.S, firms operating in the United Kingdom.
In jater sections of this paper we shall:
(a) define the cfficiency of the firm;
(b) propose an operational measure of efficiency as defined;

(c) carry out a aumber of tests of the proposed measure, and
(d) draw certain tentative conclusions regarding the relative
in the United

efficiency of PBritish and .S, firms opcrat'mg
Kingdom.

Before embarking on the analysis as a whole we give a brief
prcliminary account of the origins and aims of the research study
for which a means of undertaking inter-firm efficiency comparisons

was rcquircd.

9. The Origins and Aims of the Research
As a result of official enquities and carlie
at Southampton (2) evidence has accumulated regarding:

(a) the rates of return ©
British manufacturing enter prises operating

overseas;

[
s H. Gibbs and Mrs. A,

* The authors are indebted to Mi
rsity of Reading for

Southampton and Mr. M, Batron of the Unive
of the statistics for this article,
(1) A preliminary papet on

at Southampton in September 1964
(2) Sec Board of Trade [1], U.S. Department of Commerce [18],

[4]. Also, more recently, W. B. Reddaway [17]-

the subject was presented €0
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Harris of the University of
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(b) the rate i A\ v

s At 18_10£ 1:(:3:1;11 (.)Il ca_pltal (at book alues) obtaincd b
manufacturing enterprises operating in the Uni Kingdom
British ited XKi gdo- 5
4

(c) the rates of retu it
U.S. enterprises OPcratingr:n on capital (at book values) obtained by

(i) in overseas : .
countries in whi .
operate, and ich UK. coterprises also

(ii) in the UK., and

(d) in som
e cases, the rates of return on capital obtained by

domestic i

enterprises in

UK . overseas countries | :

K. enterprises operate. ries in which both U.S. and

G. . . 2

possible to compare th
. are the rates -
ith those obtained : of return obtained by UK. firms

(a) by US ﬁrms O : .
L perating in -
(b) by domestic firms, g in the same economy, and

The resul
ults of these cor i
i ] nparisons, whi
other p 18 ich h .
articles (3) suggested two m ain’conclusiorfs‘ic been sct out in

(&) UK, fi i g

o 0 OB rms (in aggregate) were consistently less profitable
(1) in the United Kingdom;
(ii) overseas, and )

(b) UK. fir ;
J firms operating in

gate) frequen g in overseas markets were (i

forci) . q ti}’ lqss profitable than all firms, both dﬁ (ln.aggre_
% > opc;-latmg in the same country ’ omestic and
rom this evi "o

evidence, on the assumption that the rate of retur
n

on capital empl
oyed was a plausible i
. ; usible inde . .
the obvious inferences were that: x of economic “efficiency”,

() UK. firms
K. hirms were less efficient th )
. | an : .
range of their competitors, and a surprisingly wide

(ii) that this lesser ¢ i
er “ efficiency ” i
e this, ciency ” must, in some measure, b
e ¢ shortcomings (avoidable and unavoidabl | of
-, Inanagemeit, o C) o

These inf Wev
infer i
ences, though appeahng, could not, however, be
pl 3

drawn w
ith an
o y great confidence from the data available. For this

(3) See ti i ‘
particularly Dunning [5] and Dunning and Rowan [8]
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[ ing being that the
the most compelling .

: 4 number of reasons, oy ng that the
F111(2111(133t\;";:\ll‘Cdistribuf;ion of U.K.. firms opf:ratln%l 11(1: g;fcg‘e& countries
: known to differ very cons@crably from thos of U e factor
‘gas of othcr nationalities, while attempts 1to ca:)r{lmmpt s B

miz not be other than crude. Accordingly anti;ﬁ D o
ggucheck the imprcssion created by the aggregad g
aring '_ o
e ) the rates of return on capital earned byUa Yiclezﬁge p
a i . . ] )
{ U.S. firms engaged in manufacturing in the ,
of U.S.

me
(b) the rates of return carned by UK. firms over the s2

iod which: | '
. (i) operated in the same industry; 1
(i) were of approxi,matcly the same stze, anc
(i) produced broadly similar products. el
“ paired ™ comparisons are sSROWR 1 .
Cl r[l‘hctfliiiuh;i;;cicﬁm EZ1ggrcgafc'we data rather than the reversc.
carly
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Unfortunately the “ paired ” comparisons were open to serious objec-
tions for, although the “ pairs ” were selected as carefully as possible,
problems of product heterogencity and spread could not be entirely
resolved. Hence Table I, though suggestive, was very far from
being conclusive,

At this stage, all that could be said with any confidence was
that a problem of relative efficiency might well exist. The evidence
was considered by the National Economic Development Office
(N.ED.O.) to be sufficient to initiate a more systematic enquiry.

The aims of this enquiry, which was carried out at the University
of Southampton, were to discover whether :

(i) the apparent differences in rates of return on capital
earned by U.S. and UK, firms operating in the United
Kingdom reflected a real difference in economic effi-
ciency rather than conceptual and statistical differ-
ences, and

(ii) if differences in efficiency could be shown to exist, a

significant part of them could be attributed to identifi-
able weaknesses in U.K. management.

Because of the difficulties, alrcady mentioned, with aggregative
data, statistical information was sought directly from firms by means
of a Questionnaire, The Questionnaire was sent to:

(a) all U.S. firms known to be manufacturing in the UK., and

(b) to those U.K. firms designated by U.S. firms as their
“closest ” competitors,

In this way it was hoped to undertake “ paired ” comparisons
in which the method of defining the “ pairs® was itsclf defined and
in which the resultant “ pairs ” would have a relatively unambiguous
and acceptable meaning.

_ Depending on the response of firms to these requests for data,
it was planned to send Questionnaires to a sample of UK. firms
structured, on the basis of industrial classifications, in the same way
a U.S. firms which returned usable data. In the event, though the
Iesponse rate from U.S. firms (some 45%,) was acceptable, if rather
disappointing (4), the response rate of U.K. firms (roughly 8%)

—

. ) Though the firms which did reply accounted for more than 5% of the total U.S.
1vestment in UK., manufacturing industry in rgfo.




136 Banca Nazionale del Lavero
was not only disappointing but entirely unacceptable. In view of
this it scemed entirely futile to proceed with the structured sample.

The practical upshot, therefore, s that our enquiry failed to
provide the data neccssary for a comprehensive comparison of UK.
and U.S, firms manufacturing in the U.K. Nevertheless, a consider-
able amount of uscful information regarding U.3. firms in the UK.
was obtained and some of this data can be fruitfully compared with

the information already available regarding UK. firms. In addition,
we found it possiblc to make fairly detailed comparisons between
d UK. firms (5).

the pcrformancc of seventeen U.S. an

3. Inter-Firm Efficiency Comparisons: Preliminary Problems

Few words in the English language (and probably in most
others) can be more Ioaded than “efficiency”. Since its ernployment in
this context cannot be avoided, the essential first step of our analysis
must be to define it as precisely and as unprovocat'wely as possible.
To begin with we must distinguish two general senses in which it
can be employed: the first of these is private efficiency; the second
is social efficiency

I¢ we examine, even rather superﬁciaﬂyj the private efficiency
of a firm, it is clearly capable of at least twoO definitions. These
arise from the interests of the owners of the enterprise oft the one
hand and its controllers or managers upon the other,

From the point of view of the owners of the firm (that is the
shareholders) it is a plausible first approximation to think of effi-
ciency as a function of two variables:

(i) the rate of return on shareholders’ funds;
(i) the risk factor.

stage further we can argue that:

Taking the argument one
shareholders’ funds is itself detes-

{a) the rate of return on

mined by
(i) the rate of return on total assets;

(i) the debt/equity ratio (the gearing) of

(5) Details of which have been published clsewhere. See Dunaing {71+

the firm, while

e '
o clevant variable is not
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(b) the risk element is a function of :

(i) the variance of th

the rate of return on
5 ) on total ass nd
(i) the debt/ equity ratio. s, a

p :
roceeding one stage further again (b) ) — the variance of

the rate of return
on total assets — m
on two groups of factors: ay be thought of as depending

(a) those arisin
‘ out of ot .
concerned, and g the characteristics of the industry

(b) those arisi
rising out o -
nagers. g out of the characteristics of the firm’s ma-

This would give, as a f L
of sharcholders inchx,d' a first approximation, an efficiency index
the ™ industry gs: ing potential shareholders) for the i* firm in

B Dy
.I p=f |5 .
[31] S =t | g @ 9
where:
sBy = the efficie i
) ncy index of shareholders
i
T rate of return on total assets
D .
A debt/total assets ratio
, " : .
oi = “cyclical * variance of P about its mean when P

is t g j .
he average rate of return for the industry |

i = variance of _Pl_ i
=y about the industry mean.

This index i
hat i valuinx 31, ofhco-ursq, extremely crude. Its definition implie
flow of o cgUitc shares of the firm, and thus in determinin Pthz
! quity capital, the relevant variables are those appe%ring

©in [3.1]. This | ) .
gt Lave f(l)il Illlclim;lcdlately invites the objection that some invest-
that share values are differentially influenced by

distribut :
ed and undistributed
ted profit i
o profits. On this argument the more

i

but th P whi
that part of TA which, after tax
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and depreciation, is in fact distributed. Against this finding it can
be argued that the proportion of the net rate of return which is
distributed is based on manageinent’s gssessment of the long-run

rate of return net of tax and depreciation. Hence, if tax and depre-
clation policies are relatively stable, the dividend rate is, given the

debt /equity ratio, simply a proxy for the long-run expected %
1

while allocations to reserves arc residual (6).

These problems, though of considerable interest, are DOt of
major importance in this context. Our index, though crude, is
simply concerned to suggest that, in valuing firms, sharcholders and
potential shareholders might well think along the lines it implies.
Moreover, an. index of this form, or a modification of it, is testable.

The index defined in | 3.1 18 derived from a very general and
probably rather naive hypothesis about the utility functions of share-
holders and potential shareholders. Our cecond index of private
efficiency relates not to shareholders but to managess. In general
there is no reason to Suppose, other than their need (which may
be relatively infrequent) to raise funds in the equity market, that
the managerial efficiency index should be related to [3.1]. The
divorce of ownership from control in modern enterprise is t00
familiar to need extended comment. To define a managerial index
we need to know, or at Jeast formulate plausible hypotheses about,
the form of the managesial utility function.

Unfortunately, not much is known about the specification of
managerial utility functions (7). An attempt to obtain further in-
formation on this point was made in the Questionnaire. The results
are tabulated in Table 1. From this it seems that managers attach
primary importance to the rate of return on total assets. After this

appears the growth in sales; and only after this comes the rate of

teturn on shareholders’ funds.
This info-rmatio-n,though interesting, must nevertheless be treated
with some caution (8). The sample from which it is derived consists

{6) The literature on this question s extensive, cf. F. Modigliani and M. 1. Miller [15].
{7) For a summary of the wark done in this field see O E. Williamson [191, &
Martls [13] and M. Howe [12].

(8) As regards inter-firm comparisons the point is sometimes made that British and
American managers posscss significantly different atility functions and that the differen
between these is an important factor in determining the telative profitability of the firms ey
manage. Our information is not adequate & throw any light on the question.
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MANAGERIAL EFFIC T
o TENCY INDICATORS. RANKING OF IMPORT -
: . L ANCE (%, OF FIRMS)

18t 20 grd 4th sth Not
R listed Total
JX: of Return on Total
Sscts
. ' v 52.8 22,
Growth of Total Assets . o | 02 | 126 — 2.4 160.0

31 7T 8
Rate of Return on Sh B | 276 | 339 16
holders Funds . . . . A
oo 16. 8
Growth of Sales , 2 z 22, 8.1 | 205 11.8 10.2
. 0.
Growth of Market Share 6.3 7 o 57 -

1000

L 2.4 100.0
5.0 | 20.5 | 11.8 | 1By 27.6

I00Q.0

Source: Southampton t:nquiry

in only 130 U.S
.S, and U.K. enterpri
- I rprises o i i .
over, the da L oot enterp perating in Bri X
guid,e e & tzci.? :lub}ectl‘vehm that it relates togwhat lr‘rf:rl;;g More
ions not what : . Crs say
them can, in practice, b -
1. However, these results do accord wite ¢ shown to guide
previous enquiries. Hence as a tentative f quite well with those of
e first approximation i
n 1t secms

c

(a) the rate of return on total assets B

i

(b) the rate of growth of sales S = @

(c) the rat dt
and Wfit)e: rate of return on sharcholders’ funds
[3'2] mEij =f _Pi_, Sl _PL
TAi ] TAi! [e3}

We have called the i

they are d se two Indexes ® private? si

o o ;g:;in Sfr;t)én thc assumed utility I1't)u111<:tions-; il? thlv):) I(Jit?c: net

B o, Borsons i el'lrtLﬁEd by both legal and functional rclls on.

it the o . ere is no obvious reason. why, if w 3?011—

be conomcie y '(;h a 'ﬁrm from the soctal point of vicv;r ch o

s s andw1 either 1qdex. This does not, of co’uj-v e should
[3.2], assuming they (broadly) rchect the bSZLarJ;g?JI;

of the two

groups for whom th

anc A Cy are :

ahce. On the contrary [3.1] ! defined, have o social relev-
1

inf] or som ;
tence the flow of CapitaI o ¢ refinement of 1t, may well

firms (and thus the industrial pattern
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imilarly [3-2] will influence magager}aiigiiigengoiii

¢ innovation. From the social point O A
thus the o re of great significance. Nevertheless, 1f -
of 15 am'l L5 o of an entcrprise, neither the rate of retuf :
tng o oo efﬁml?emryate of return on charcholders’ funds is #eces

owth of sales. _ e scid
i Strictly speaking, any attempt to fieﬁne an éreltdg};e é) e
fficiency of an individual firm must involve a
efficienc

i ’ mance. To put
in terms of cost-benefit analysts, of the firm’s perfor P

matters formally, define:

of growth). S

i " of the i" firm in
Oim = the quantity of the m® output

~ the j* industry
Pym = the price of the m™ output.

so that:

™S Oy Pigm = value added of the firm:
Elom ) m = T2 S

Next define:

o . ‘n
Xy = quantity of the k® input of the i firm in the ]
K=

k=127
industry:
. 1 tth m
e Py = [the price of a unit of the k* input of 1?12: 1I zi'i.r. "
v ‘in the j* industry: ;
so that: N
5 X Puez= total cost of the firm’s inputs
k=l
. : jod b
ety @deﬁrf value of the social benefits generated per perio y
iy =
the firm b the
3. = value of the social costs generated per period by
e —
! firm.

Then our index of social efficiency sEu 1s given by:

lﬁl Xijk I_)iik + ﬁsji“
_k
] '§Eii - ::a B
[3'3 2 Oiim Pijm + Sjlb

=
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and measures the social cost, on a number of assumptions which

we have not yet examined, of producing a unit of social value
output.

Since the purpose of the index is precisely inter-firm compar-
isons we need to assume that:

(i all the P and P are the same for cach firm within the j*
industry, and

(ii) the Owm and X« are homogenous for each firm within the
same industry.

Provided these assumptions are satisfied then [3.3] defines an

acceptable index of the social efficiency, in any given period, of the
firm under observation.

The index [3.3] is, of course, static, It tells us nothing about

the direction or rate of change of the firm’s social efficiency. A

simple dynamic index to meet these requirements can, however,
readily be defined in terms of [3.3] as:

SEy® — g By
3By

[3-4] 1By =

which gives the relative rate of change of social efficiency for the
firm between periods t and t—1 {g).

Logically [3.3] and its dynamic variant [3.4] are acceptable
indexes, given the assumptions set out earlier, of the social effi-
ciency of the firm and its rate of change, They raise, however, three
important difficulties, The first of these arises because, granting their
acceptability, they may, as a matter of fact, be only very loosely
related to the indexes of private efficiency defined in [3.1] and
[3.2]. Since these are assumed to influence the behaviour of man-
agers and investors, this would mean that maximising behaviour on
the part of these two groups, even if successfully conducted, would
not necessarily increase social efficiency.

The second and third difficulties are essentially ones of measure-
ment, In the first place social costs and social benefits are not
readily given operational definition. In the second there are, even

—_—

. {9 A method similar to this has been applied to industry data by Reddaway and
Smith [16] and Dunning and Utton [g]. '
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given the definition, considerable problems of measurement, Hence, We can t _
though social costs and benefits may well differ signiﬁcantly be- an then define the following familiar ratios:
tween firms in the same industry, it is necessary to exclude them (i) Tabour productivity i o
and work with a truncated index. ‘ productivity index = P v = value added
We can thus argue that, ‘f the truncated version of [33] per unit of labour ... [4.1] wL
namely . o e 14
cee - (ii) capital productivity index — P — '
x, Ko o L produsity s g vl addl pe
33 = capicl . 3]
miil Ojgm Piim (iii) profitability index = Op—wlL .
. ' ka = = rate Of Proﬁt Per
i to be useful we need to show that, in practice, low values : unit of capital ... [4.3]
of [3.3%] are associated with high values of [3.1] and [3.2] or Our index [2.2%] b L. .
their principal components. If it can be shown. that such an asso- 1 [3-3%] becomes, in this notation,
ciation exists then two conclusions follow : | [4.4] w—E — wL+ ¢ pe
Op

(i) our index has a behaviouristic significance consistent with
the modus operandi of the market mechanism, and

(it) where measurement of [3.3%] is not possible it can be
replaccd by some more readily measurable variable which

where q* is the social “ i

: cost ™, in a sense to be defi

whete : e defined, of employi

u 1\;:;131;; of clapltal over the accounting period for which vl;clzozmg

o n.]cans of eaa 50 t{xat q* is measurable and known. We can njx:re
simple diagram, depict the relationship between thc’

is a principal component in [3.1] and [3.2]. o exes dofined n T
: s defined in [4.1] ... [4.4]
! In Figure 1, for uni )

values of :g or unit value output, we have plotted assumed

4. Inter-Firm Efficiency: Some Alternative Measures

Now that we have defined our index [3.3%] it is worthwhile Kps and wL for firms A and B;
to give a very brief account of its relationship to other commonly these values define the poi .
used indexes of social efficiency. The Jiscussion which follows is Suppose alsoe as eisp O}igszcﬁl ;ngo B l?ln thﬁ dligram.
’ ssible, that for the period of

not meant to be exhaustive and, in theoretical terms, is elementary. observation,

Nevertheless a short ilustrative account may be beneficial.
Suppose for cach of the firms (call them A, B) producing the
(01, Oz .. On) and employing only two factors

I, = 10,

that i i i
at is both firms have an identical observed rate of profit

homogenous products
of production, homogenous capital (K) and homogenous labour (L) Then:
in the process, We have observations (which are known to be correct) _ Op op
' i i . sin A~ B
of the following variables: | ¢ = - > oL by [4.1] firm A is more efficient
b Ouwpm = gross value added = Op : since Opn Opa
m=l , Kk = Kapk by [4.2] firm B is more efficient
Kpi = gross value of the capital stock " dince I —TI
L = labour input o Onat?lisnb:s}i{s [4.3] b(}fhhﬁrms are equally efficient.
- SRR none of ¢ i : - .
w == money wage rate of labour : 1nd1v1dually. Toéether t(iley Zi;r?}t)ll?rs Ejﬁﬂlszo Lé)'bss:tl:rﬁ; crynh clgful
: ' g all three




T44

Banca Nazicnale del

Lavoto

FIGURE T

FicuRe 2

U.5. and U.K. Inter-Firm Efficiency Comparisons in Britain 145

does not help us in the least to rank the firms ordinally or
cardinally,

The point at issuc is, of course, extremely simple and familiar.
Undl the relative cost of the two inputs is known it is impossible

Figure 3
P
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to say, ordinally or cardinally, which firm is the more cfficient
unless the following pairs of inequalitics holds:

OPA - OPB
Kapk — Kgp

OPA > OPB

and
wl, wlg

[4.4]

If this holds then A is more efficient than B. In addition,
W, will then be greater than TMa, Two, or if both [4.4] are ine-
qualities, all three criteria will rank A above B. However there

teed not be, and in general will not be, any common cardinal
ranking, :
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h imply 2dded to Fig. 1 tWO lines constructed with slope W [q*.
ave s !

‘ hrough B. Fach line
' sses through A, the other throl e
El);fnzg i%zsiolg‘fssgcial cost of unit value productmn by A and

i w clear: ‘ ,

e pcg;lt;iiz nfz is more efficient than Firm B (although, by
assumption a= ILy), a.nd

(i) the ratio O7Z/OZ provides a car

firms, . :

Clearly, as we have done in Fig. 3, had we chosen a differen

i > "B which was the more effi-
e widh would havs*'tiii Eg: the:;v bzth firms would have

Jdinal ranking of the WO

slo )
Cllell’)lt. Equally ch?arly if
becn, caualy o, ore than reiterate the
This o o (iou;ga ([1:6;] ,m:in?:lc they cach implicitly

diar point that [4.I d [42 ; b impict)
?ggﬂzaeﬁciicncy in terms of mimmising the input of a sing ,

tability crite-
i The use of the profi
eptually inadequate. . o
a'rgn C(Encg,}p is ‘f}lr'ec from criticism on this score. Ne\;gfrglela oo
Zlbservjé rate of profit, as we ha\_fc seen, i5-not ?iif;s " ﬁ”ﬂ; S
indicator, either ordinally or cardmaﬂy;@_of tl&c re a] '1:an e e
firms B’y contrast «, as deﬁrll;d in [2.3 iLfcn &[sgdrdcﬁned cceplad ¢
ex ] i er,
i f static efficiency. IHoOWever, : T
g;dfli —0— 4 non observable variable — it remains to be seen
it can be made operatit_mal. o
From this discussion the rationa
clear, Our procedure is: o - )
(2) to regard « (a simple approximation to [3.3%]) as a
appropriate index of efficiency, and _—
(b) after estimating o for cach firm to compare 1t With:

. 9p
® L

O g (the index of capital productivity), and

¢ of our approach becomes
- ]

= y (the index of labour productivity)

ity CB=¥E =1 (the index of profitability)

i order to examine how far, if at all,

correlated with o and tht "
measurement of a, as acting as & Proxy for it.

cach of these variab}eg ﬁz
d thus capable, where data do not permit
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Before carrying out this exercise, however, it seems desirable to

undertake a short digression sctting out some possible alternative

approaches to measuring the economic efficiency of the firm.

5. Alternative Approaches to Measuring Efficiency

Economic theory implies that we should distinguish three ele-

ments in determining the relative efficiency of two firms in the same
industry. These are:

() relative technical efficiency which arises because one firm
possesses a production function which, for all possible ratios of factor
prices, requires less inputs to generate a unit of output;

(b) relative allocative efficiency which arises because one firm
selects its minimum cost combination of factor inputs for a given
set of factor prices while the other does not;

(c) relative scale efficiency where one firm selects the optimal
(least cost) scale of production and the other does not.

Where constant rcturns to scale is the rule and the most efficient
production function is known (or computed from the data) it is
possible, as M. J. Farrell has shown, to provide precise indexes of
relative technical and allocative efficiency (r0). This is illustrated,

following Farrell, in Figure 4 where:

(i) the relative technical efficiency of firm A in relation to
Firm B is given by the ratio OL/OB
(ii) the relative allocative efficiency is given by OA/OL, and
(iii) the relative overall efficiency is given by the product of
these OA/OB.

There ate two types of difficulty inherent in this approach, The
first is the amount of information required. This is illustrated in
Fig. 4 where it is clear that, to give a precise meaning to technical
and allocative efficiency we need to know:

(a) the ratio q’* /w, and

(b) the production function of the more cfficient firm ‘A’ in
order to construct the isoquant A’A’,

{10) M. J. Farrell [10].
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1 a group of
Beyond this, if comparisons are to be made over a group

firms constituting an industry, we need :

ient i indus-
(c) to establish one Grm as the most efficient in the

try, and |
(d) to postulate that there is
function within the industry.

: o sion
a single most cfficient productio

FIGunE 4

0 Efficiency oL/0B

Technical
AMlocative Efficiency 0A/0L
Efficiency 0A /0B

Qverall

assuming

These difficulties are i{lustrated in Fig. 5. Suppose i

in industr
constant returns to scale, that for each fum in 1

observe for all 1 firms:

i 1 i tput
(1) Kipe capital stock associated with unit valuc outp

OPi

: i ith unit value output.
(ii whi _ {ahour cost associated with v
OPj.
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These observations define, for each firm, a point in the plane
Kipx and WLi.
Opi OPi
of Fig. 5. -

Now along any line drawn from the origin, the ratio Kipx/wL
is constant, For this given ratio, the most efficient firm is that

‘They thus generate a scatter diagram of the form

Figure 5
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located nearest the origin. A line joining the observations of all
such firins, for all observed KiE .

Wiy
frontier ” of the industry. This frontier is shown by the dotted line.
Given this frontier it is possible to compare the efficiency of any

can be regarded as the “ efficiency

two firms with the same ——15'1 ratio, That is to obtain an index of
WL

technical efficiency.
As between firms on the frontier, no comparison is possible
unless the ratio q*/w is known, Even if it is known, it is entirely
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i i i ical effi-
sible that two firms on the frontier may d1sl;play 161;:21;1 e
P'Osnc either because the superior allocative efficiency f o o)
(t:fc 53; erior technical efficiency of .the Iother or bcc:use szhich mere)
firms li;ave 2 minimum cost combination, given q /v;{ vhich drs
bzzr;usc their production functions differ. T(E Enam vlvgg musytr know
ret the comparative efficiency of.a group 0 rrrrlj1 e simply w
fh spcciﬁcation of their production funci}:lmns a :
e s !
identi i ts) upon them. '
entify a point (or points) uf -
able Itfo‘;i kngrv thEtJ: production functions of all firms thltn, a;s;u . ‘%
i e o
constant returns to scale, we caf, for any gwenfvamdu‘dngqunit
iculate, for cach firm, the minimum social cost th‘ s
Calﬂl 1;tput We can then define the relative technica
value o )
of firms A and B as: N
imuam
(a) the ratio of the minimum total costs c;f A to the min
total costs of B for unit value output gven q*/w;

and measure the allocative efficiency of any firm by

Kipx Locio with the optimal ratio,
(b) comparing its observed 5 ratio with p

given q*/w, defined by its production function.

It should be noted that, even if the prgductiondfunitiofr;roi

cach firm is known, the most efficient firm 1s dt}ﬁiflucgri) g iy
i * robably for a given range ot Vi
gwenhq /:g,dﬁztirjgrc?ogtours of different firms fs)r unit vzilue 1?11;?3;
i Il} cut, If they do then, beyond certain critica v}? ;o
ff;a/Y Weaflllg efﬁc.i.ency ranking may be reversed.  Logically, therexore,
Eclhis z:pproach, to be helpful, requires us to: . . -

(2) have knowledge of the production functions ©
firms, and .

(b) set {or calculate) a value for q*/w.

i i uction
In principle it should be poss.1ble to cst;_rlnate the -ﬁﬂﬁda "
e . ;
i thin an industry. However,
tions of each firm w1 ! ' o o
fblim;ble to discriminate between Various pla}l_mble fofrriz oaramcfe v
duction function and obtain worthwhile estimates © g bp g
t}lllc must be an adequate number of observations of bo
ere

and factor inputs.

; nl or 4
In practice we have far too few observations, cor&moco ‘)’(e r3 i
to ermEl)t us to undertake an exercise of this kind, Mor )

indivi i jes are not
indexes for the inputs and outputs of individual industrie
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always available. Thus shortage of data (and its shortcomings) make
it impossible to estimate firms’ production functions even if, as we
would be loath to do, we restricted ourselves, for convenience, to
production functions of a given type (say the familiar Cobb-Douglas)
and reduced the number of parameters to be estimated by assuming
that labour was always paid its marginal product. Indeed even if
we accept a number of special assumptions of this kind, each of

which has its cost, our data are still too scanty to make estimation
along these lines worthwhile.

On the other hand, our proposed index of efficiency (=) is
defined in such a way that it is:

(a) independent of assumptions about the form of the pro-
duction function of any firm;

(b) independent of assumptions regarding managerial be-
haviour;

(c) independent of the assumption that the firm is in com-
plete equilibrium (marginal products of both factors equal to their

marginal real costs) or partial equilibrium (marginal product of
labour equal to the real wage ratc),

Admittedly «, to be measurable, requires an assumed value
of g*. But, as we have scen, this is also true for cardinal inter-firm

_ efficiency comparisons which employ cither a modification of the

Farrell technique or depend upon the estimation of a production
function for each firm.

We therefore conclude that the employment of « as an index

of the static social efficiency of the firm has a great deal to recom-
mend it on the grounds of:

(a) its simplicity;
(b) its small information requirements, and

(c) its independence of special or even general assumptions.

6. Methods of Relating « to Alternative Indexes of Efficiency

Our index of social efficiency is defined as:

— wli+ q*Kpx
Op
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Our problem is to cxamine the relationship between this and
three alternative indexes namely:
Op—wL
o= Kpx

. _ Op
(if) v = WL

Op
(i) ¢ = ——
’ Kpx ; .
) ; .
Of these we would prefer the relationsh{p between o an;i 11to ©
the closest for, as we have seen, there is someldrcasondc»ms;l IElpc;rS
¢hat T influences the behaviour of both s]qarcho ders ‘ar(l;i mat %fﬁ,
and thus the dynamic social process of increasing indus
ciency. ‘
\g;ﬁthin the limitations 1mposed.l.)y our data 1L, the ex;céc ;al;z
of which will depend on the definitions of Kps« (IT), «{fa *is e
gcnerally observable, «, which depends upon tl:lC va Uctge 0ir b 01:
We need therefore to give careful consideration to
: *
L to d°. .
yalues we propose to assigh. U . ;
1‘~IotionI:lll3EJ q* is the social cost of employing a Va‘ﬂ..le un;iigd
capital in one use rather than in another over the accol.m{mg.p
of a year. It is thus the social opportunity cost oftiapise.minimum
ing a* is therefore to equate it L0
Onc way of defining q™ 18 Ju2 A
i i borrow. This is probably,
rate at which an enterprisc can L o s
ises i the rate charged on ba
rises in general commonly . ‘ el
%his rate,gof cou}se, varies over time. In recent ycgrs it h;f{ nriitll;utyli
if ever, been below 5 per cent. We can thus define a
)

-value of q* as: q*min = 5 per cent.

i ini * his low
The justification for setting the minimum value of g* at this

level is twofold: - .
(a) enterprises can often borrow at rates close to this figu

but rarely at rates significantly belovir it and ke

(b) where risk factors are negligible then a nﬂjr;:nagcal M
ing to maximise profits would clearly tend to emp tozv hj'c% g
its marginal yield was equal to the minimum rate a

borrow.

e ——

(11) For a discussion of four variants of TI see Section 7, p- 26 fi.
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Let us now look at the other end of the spectrum. Since it is
the social opportunity cost of capital which we are attempting to
value there are clearly good reasons for arguing that this is correctly
estimated by the highest gross operating profit which can be earned
on total assets in any use. Rates of return of over 50%, are not
unknown. Flence even if a very substantial discount is made for
the excess of private over social risks, this suggests a social oppor-
tunity cost of the order of 30-40%.

At first sight this argument is persuasive. On the other hand
our very definition of a requires a social oppertunity cost for capital
which is of gemeral applicability. Rates of return of the order of
509, or more are not unknown. They are, however, uncommon
and occur only in disequilibrium situations or where there are
peculiar social or institutional constraints on the mobility of capital.
To permit them to provide a numerical estimate of q* would imply
that those rates were of gencral applicability. This is not the case.

If we look at published data on the profits earned (gross of tax
and depreciation) on total assets (at book value) by the leading public
companies in U.K. industry in recent years (12), these seem to lie,
in the main, between 15-19%. These rates are, of course, the
averages for industries. In any industry the rates for individual
firms are distributed about the mean, If the rate earned by firms
in the upper quartile is taken and a rough allowance made for the
excess of private over social risk, this would give us a social oppor-
tunity cost of capital on total assets at book value of the order of
15-20%,.

It thus scems not unreasonable to put the upper value of g*
(=q* max) at 20%, and the most plausible value at 15%,.

We thus arrive at three possible values for g*:

q* min = 5%
* 1d —
q* mid = 15%,
q* max = 20%
Hence, for each firm, there are three values of & which can be

calculated.

The value of « depends not only on g* but also upon the value
placed on capital. Data obtained in the enquiry enables us to com-

———

{12) Viz 195¢/85, See Ministry of Labour [14].
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pute various estimates of the value of capital cmploycd by an enter
prise. ‘We have chosen to cxamine two i detail, The first is:

Kpe = Net Fixed Assets (book valuc) + Current Assets {book

value).

The second attempts to correct for the well known shortcomings

of book valuations by making use of the insurance valuations of
hoth, fixed asscts and inventories. Data on insurance valuations werc
obtained in the Questionnaire. We thus obtain an estimate of the

revised value of capital as:
Kpee = Net Fixed Assets (Insurance Valuation) + Current

Assets 4 Inventories (Insurance Valuation) — Inventories (Book
Value).

Since each estimate of o can be constructed on the basis of

either Kpk or Kpw, we nOW have six possible values of «.
By their definition, both T and « can be calculated on the basis

of either capital estimate.
We now consider the problems of calculating -— or mOfC

strictly — interpreting Y the labour productivity index.
The data obtained from our Questionnaire gives information not
only on wL (= employee compensation) for each firm but also

on L (=the number of employees). For any tWo firms in the same

industry, since our method is cssentially a cross section rather than

4 time series study, unless there are strong rcasons for thinking that
the firms face demand schedules of signiﬁcantly differing elasticities
we can then calculate either y as We have defined it of the more

famniliar index:

Op _ value added o
L~ “number of employees =T

These indexes will give the same result only if w is invariant

between firms.
In practicc w is not invariant between firms
try. We need, therefore, to make some assumption which jusuﬁcs

our selection of y rather than v*.
The simplest assumption, which we have not tested, is that
ral tend to pay each employee his or her margina

firms in gene
value product (13). If this assumption is madc then, where two firms
have different values of wlL but identical numbers of employees;

the infercnce is that this is to be explained by the firm with the

in the same mndus-

U.s. _
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higher w i >
age bil ing

and Paying thels(;ﬁ;); sing to employ a more productive labour for

the number of em‘l rate as its rivals not for labour measured l():C

units. In this casé) (ggis,l but for labour measured in eﬂﬁcienc?

L¥* = . is an index of some noti )

. l:abour input measured in efficiency unitsc otional variable
is n : :

assumption Oli,o ;l);f Eoursc, difficult to think of objections to thi
- rm may pa n 18

emplovee ” ¥ ah average wage per TR

magag);rial (ig;e:fa%el: than another for a variety Ofgrcfs s Cgﬁcui:]rjlcg

e O

ceems. accentab] ciency may be one, Nevertheless the a o

ptable as a first approximation (13). ssumption

Given this on
assumption it is clearl
. nec .
as our index of labour productivity y necessary to use v and not y*

7. The Relationship between « and Il

B ‘e
revealzfloiﬁ 051‘11;11 sl?lglsidtniathg relationship between these variables
- %&tfcnﬁ)ﬁng o test, worthwhile to recall briefly what we
sarc scin ecioney of o enterpeon 1F Wi s o e i o
Etliats:hown to be closely related g) I{; we tnl:];il IZSSesgdpiziisiigngal‘?;’
. 3
(i) T is related to social efficiency, and

(i) where o is not calculable It may be used as a proxy for i
: for it.

From (i) i
e Ofﬁil)rglﬁl)t 1£nfl,::r;h_er1fogows that if two firms exhibit differin
that the firm with %ﬂa .( ) we may infer that the probabilit ;]
bigher social cffic the higher rate of profit is the firm Withy]ls
pottion iency — though not necessarily in the -
. same Prof
Finally (1) impli
holders’ iﬁd(%éﬁ;%liii’ tﬂéiittyhiu?ir'ka D e
catlie . ctions are of the
Br}: (ciiiﬁlgiéi;t tend to both static and dynamic wtc}igfscgsii?ced
former is an indexafanld 1L should be negatively related since tlzc
and the latter i }? the social cost of producing unit value out
bsence of s the rate of profit. In general, however o
any assumptions regarding the forms of firms’ pr;dlélctitil;

—_

{(13) Tests were
mad . . .
ade [See Section 7] imputing the average earnings per empl i
oyee in

the industry 3
¢ in whi .
the 'ankings of o ich the coropeting firms were operative, They did not materially aff
* enally a ect
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Ori ion regardin
functions, we cannot put forward any a prioti expectat g g

) 4 .

e Idamnihip' { producing unit value output we
i is t i st of pro : 1
o« is the sociak €O | _ uput o
o motion that Kpu is a superior measure o real
ol the asoy e our attention to valucs

: . firm to Kpx, confin o
ciplta%)aeslzlplsg?ri; 1;}’ abur Grst task is therefore to test the relation
of o -

ip between:
;hlp € o (qF = 0.05)

s (q* = 013) | and T and T
w (q¥ = 0.20)

il

|

gg

well ‘approsimated by either of the following forms:

Hr = 4a 10g thr
I, = al + —
e
which are for all industries, also suggest
orms the fit will be close. )
) , .
In the Table below we set out the correlation coefficients
n the

eween o and T for cach of the years 1958-61 for all the firms British
ansl An‘;erican for which we have usable data.

These observations,
that to either of these £

Tabrs 11

CORRELATION BETWEEN o AND Il
1g58-1961

e

M
R

b T, =2 log tr
III.=:'J1+ET !

——

1058 | 1959 | g6o | bt | 1958 | 1959

.0.909 0.8g7 | 0.945 | 0955

1 ((). 5 . 7 7 =0 -— f?' G| — 0.85}5 0’894

[r ( 1 ) 0.96 0.926‘ O.ESI 0.979 942 .74

| | 20 ' C 68 0.42 Q. bl o —o.qg22 | —0.7 3 -—'0.885 G'E;
( ) .9 s 5 5 ) ?9 B 3

[+41 . Q G G

g | 9°
8 7
Ne. of observations 78 | 7 86 50 7

[ —
1960 __f??_,.

—ogis | oz | o819 | oI
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From this Table two provisional inferences may be drawn:

(i) the linear relationship between I and 1/ provides a

better fit than the semi-logarithmic relationship between
Il and «, and : '

- (i} for each of the four years for which we have data o« is
closely related to I particularly when q* is given the value
of 0.15 or 0.20 (14). '

It is also clear that a comparison of firms by profit rates tends
to overstate relative social efficiency. For example a fall in ar from
1.0 to 0.5, which is a doubling of efficiency, will, in general, be
associated with an increase in the rate of profit I from ro per cent
to close to 35 per cent.

On the basis of Table III it seems that, with some reservations,
we may regard 1L as an acceptable proxy for . Unfortunately IL
is not always measurable since the insurance valuation of fixed
assets and inventories is not in general available, We thercfore need
to see how close a relationship exists between ar — the efficienc
index — and alternative measures of T which can be derived from
published data, These alternative definitions of II are:

IT, = Profits/T'otal Assets (net of dcprcciaﬂon)
1, = Profits/ Total Assets (gross of depreciation)
Iy = Profits/Net Assets

1, = Profits/Net Assets (gross of depreciation),

Of these four definitions My and T require a word of comment.
It is a commonplace that depreciation policies differ between enter-
prises. It follows that where any estimate of the capital stock net
of depreciation is employed to calculate a variant of T the results
may be seriously distorted by the cumulative effect of differing de-
preciation policies. Where figures for accumulated depreciation are
available some attempt to eliminate this possible source of bias can
be made by adding accumulated depreciation to the net capital stock
Fstimatcs. Admittedly, since Th-Tl; all depend on book values, other
lmportant sources of bias may still be present in the figures. But

; (14) Tt is worth noticing that the values of g are net very sensitive to estimates selected
or q’*_
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i ling to attempt
this, though snavoidable, is not a good reason folricfiilsh g p
son;e correction for variation in dcprccmlltmn p{)) ) .n o3 »
1 tion between o (0.
we give the correld
In the Table below

i ‘ 11, and Th-,
elation between Hr
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o Tasie 1V
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Ycar m g Iy i } 151 R
e 8
a.goy | 0.935 088 | 0823 | 0043 o.go | 0.866 | 0.850
8 . . 0.928
i o.g51 | 0.969 | 0.997 0.924 | ©.975 0.587 | 0.922 9
I | B 0.957
- 0,939 | vg7x | 0838 | 0950 0,937 | o984 | 0557 955
6 | »
o 0.963 | 0973 + @537 o.gi8 | 0.7 | 0988 | 0.954 4 ©F
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i I lants
The first comment On. this Table is that all of 1I:Ihﬁ :rir o
: e two total assets concepts — m, and Eti:n-c o
losely related to T This is helpful and, at the rm;mk w,ﬂue e
(s:ur ris;'mg since only in the case of one ﬁrﬂl waslt cm ok vl
inssrance value of capital the same while only
1 ets. .
ie had revalued their ass . - ren
SELmPThe second point which emerges 18 that all the I frari:;nitlatc ({) e
1 lues. are about as closc
i based upon book values, P
thelt b%mg This im};cl)ies that if ™ is an accc;‘)tabl'c pr{z))grc for
o oo an ‘ is i i t polnt sice
an important p
are 11 and T, This is an 1 : e any
tothtcoroof these concepts can be fairly readily calculate
0
firms from pubhshed data,
On the basis of these calcula
provisional conclusions:
(i) a close relationship between de
for which we have data;
(it) the relationship is Jeast close for 1958t
(i) in each year the relationship is significan
level or below;

particularly t

tions we can reach the

and TL exists for each year

¢ at the 1%

following
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(iv) the form of the relationship is probably best expressed by
the function:

H[‘ — a" + _E. Whefc af < O;
e

(v) hence, in comparing the social efficiency of firms on. the
basis of profit rates, the relative efficiency of those with
the greater profit rate tends to be overestimated;

(vi) provided we use profit rates based upon total assets (de-
fined either gross or net of accumulated depreciation) the
relationship between rates of profit on book values of
assets and a- seems to be about as close as that for IL;

(vii) if the relationship between «. and IL is taken to be suf-
ficiently close to justify the use of Ir as a proxy for a:
then little distortion of results is likely if any of the II
variants are used instead of IL.

The calculations which we have reported above compared o
and 1T for a sample of approximately go firms operating in different
industries. As a test of the relationship between « and I this is
unobjectionable. Unfortunately when comparisons are made across
industries it is not possible to accept ar as an index of efficiency.
This is so because if, in two industries, the degree of monopoly
possessed by firms in the two industries differs — as it may — « will
reflect this since its denominator is value added which is a function of
price and which, as a result, for any given social cost per unit of real
output, will be Jower per unit value output in the more monopolistic
industry. Since I will be correspondingly higher this will not
weaken the «, II relationship. It does, however, invalidate the use
of o as an index of social efficiency across industries.

Accordingly we need to show that, in addition to the relation-
ship between o and Il which exists across industries, a similar rela-
tionship exists between firms in the same industry. To this end the
data has been re-examined on the basis of the following industrial
groups for which a sufficient number of observations exist to permit
the calculation of correlation coefficients:

(i) Food, Drink and Tobacco;
(ii) Chemicals;
(iif) Non-Electrical Engineering.
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, . . the
The results of this further investigation ar¢ get out in t
Tables below.

Taplr ¥V
S =]

e

;. FOOD, DRINK AND TOBACCO
e
My=atbife Ts=an+bnfo

-

) P
e —————

1958. 1959 | 1960 \ w6 | 1958 | 1939 1960 | 196t

| ———
——
——m

o940 | 0-953 | ©:937 0.996 | 0.819 0.8:8 | o736 | 0939

L 3 1.000 | 0.676 | 0.655 0.686 | 0.932
= 0.999 | ©-098 | 0943 | *- 3
‘ q*l—‘”S 0.9y | 0996 | 0.94% | 0999 0.638 | 0.605 | &.071 0?39
A 6 6 4 6 6 6 6
N
2. CHEMICALS
-
Ty =ay +hyfoir T ==ars+buf &
[ —
)
1958 | 1959 g0 | 1961 1958 | 1959 1960 | 161
* 0.950 | 0.903 | @971 0.g82 | o.gar | 0:953 n.gigﬁ) z.ggi
q%io.os Lo 0.586 o.oBy | 0.089 | 0.994 0,964 o.g'gg 0.98 0'2;9{,
q*ﬂz‘g 0.992 | 0.093 | 0993 0.g96 | 0.072 0.954 0.1969 .17
N 16 7 14 1
~ N .- 14 . 15 | i
. 3- NON-ELECTRICAL ENGINEERING
-
e
T, =ax+bx/o 1Ty = ane +bak/ &
1 61
1958 \ 1959 | 1960 \ g6r | 1958 | 3959 o | 19
y 0.6
¥ 3 084 | 0818 | 0777 | ©774 0813 | ogor | o.b02 ° 8942
eous 0.g54 | 0,963 | 0,955 | 0.874 0.883 | 0877 | 0743 ;
e 0‘95 0.956 | 0.966 | 0.876 0.868 | 0885 | 0753 | © 657
qF=0.20 944 7 . o . )
N 29 24 29 3

i cessary.
Fxtensive comment ofl these rcsul.ts is probably ngtﬂneremair);s
It is clear, however, that the rclationshﬁp bc]:ltv&.rccnhgapaélctwgcn e
1
the other hand the relations \ e
a very close one. On ationshlp e ons o
elated to unadjuste
measure of profit rates r : atons o o
Eéapital stock ispa good deal less close — part1cular1y in
Food, Drink and Tobacco,
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In this case, with only six observations, the results are of very
dubious value. It is thus not unreasomable to conclude that, such
as they are, the results for the three identifiable industry groups do
pot seriously weaken our two main conclusions that:

() M and « are sufficiently closely related for the former to
be regarded as a useful proxy for the latter, and

(if) where estimates of II. cannot be obtained any of the
variants of II, and particularly Ity or I; may be provi-
sionally accepted as a proxy.

One point remains to be established in this section — namely.
that « and I exhibit significant variation: that is that there is con-
siderable variation in social efficiency. A statistic which can, with

reservations, be used to establish this is the coeflicient of variation.
This statistic is defined as:

vV — Standard Deviation _ o
B Mean M

Il

and it obviously needs to be interpreted with caution where the
mean of any series is close to zero.

TasLe VI
COEFFICIENT OF VARIATION
(All Firms)
Variable 1958 1959 1960 1961
e ..., q*=n.20 0.424 _0.613 0.686 L.130
e . .., q*=0.15 0.439 0.639 0.68a 1.110
O o 00 — 0.834 1.021 0.998 2.558
e o0 .. — 0.032 0,041 0.943 2.425

Finally it is worth asking whether, in view of their high cor-
relation both across all industry and within an industry, the index «
often yields an index of efficiency substantially different from that
which would be inferred from I or, more precisely, whether the
use of ¢ would seriously change the efficiency ranking of a firm
which would be inferred from its observed M. Clearly since the
correlation between o and I is high, such cases could not be
Plentitul, Nevertheless examination of the data readily reveals a
Qumber of such cases, It is equally simple to find cases in which,
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though earning :dentical observed rates of profit, firms arc of con-
siderably different social efficiency according to our index,

These points are Dot without interest. In the first place they
rernind us that o and 11, though related by dcfinition, are not
necessarily closely correlated. A firm can raise its profit ratc while
reducing its efficiency, and increase its efficiency while reducing its
profit rate. But precisely because this can and does happen, the use
of observed profit rates as indexes of social efficiency between pairs
of firms is a dangerous proceeding. For comparisons between the
two or more reasonably large groups of firms II in one of its variants
may be an acceptable proxy for o. But for comparisons between
small groups — or at the limit between pairs of firms — the use
of II is far more hazardous. Wherever possible comparisons of this
kind should be supplemented by comparisons Using . If ‘this can-
not be done they need to be treated with very considerable reserve.

8. Alternative Measures of Efficiency

So far this study has set out to establish that, on the assumption
that o is an acceptable approximation to a theoretically correct me-
asure of static efficiency, then where « cannot be measured it may
plausibly be approximated by cither 1L or one of the I variants.
This enables us to argue that ' two firms record different 11, there
is a probability that the firm with the higher value of Tr is the more
efficient.

We now turn to a second issue — the relative performance of
alternative measures of efficiency noted in Section 6 namely:

. Op _

== Value added per efficiency unit of labour
W

G . .
¢ = —b_ = Value added per unit of capital
erk
and, on tather weaker assumptions

Y= 95— — Value added per worker employed.

The theoretical inadequacy of these measures has already been
discussed briefly. It retnains, however, to investigate empirically
whether they are, in practice, related to « or T The information

;

Us. . ) .
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beari _ .

aring on these matters is set out below. Because of lack of obsery

ations, information relatin .
g to the Food, Drin .
dustry has not been used. s k and Tobacco in-

O
Y= ~—L~P—~ and
g = Op
ka
rform relativel .
ﬁlccasurcs: y pootly. On the other hand the remaining two
O
T = WE and
_ %
o kar

display a useful degree of corrclation with both —L and T, though
o

these correlations are less high than that of 1 with IL,,
v

. This impression is confirmed by the data for th i
1n<11ustry for which even # (value addgd as a percentage z-f (‘21111: Ill:ézal‘i
\];‘a ue of capital) shows a useful correlation. Data for the Non
lectrical Engineering industry, on the contrary, shows that all fomj
measures pe.rform extremely poorly, though, as before, y and #
provide a higher measure of correlation than y* and ﬁ.’ ! r

] . . ] .
. .

1) none i i
@ of the four alternative measures of “efficiency ”

erform i i i
performs as well [in terms of correlation with —Im) as IL;

LX3 L - a
(ii) their performance is unreliable;

(iif) the two measures which give the most useful performance
(y and @) depend upon:
(:11)) the availabil.ity of data on the wage bill, and
(b) data on the insurance value of fixed capital and stocks;
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' Tasre VIL
ALTERNATIVE MEASURES OF EFFICIENCY - ABLE
{All Fiems: British and American)

— e T

Correlations with Tl

ro5 1950 . 1960 1961 1958

S

0.642
* 0-672 0.789 0.730 0,736 0.670 0.%78 Z 'g;: 0'822
o 0-803 0935 0.g26 0,804 0.789 ¢.8g0 0. 7 o
v I & 0537 0492 0.566 0.308 0.544 .313 o
. Z.E}gzs 0.815 0.786 0.794 0.650 c.829 0.819 :
ar P . )
N 78 79 86 90 78 79 86 4

ALTERNATIVE MEASURES OF EFFICIENCY
{Chemical Industry)

. Correlations with % Correlations with TTe
q*=0.153 L
’ ) 1961
1958 1950 1960 1961 1958 1959 1960 9
1 87 o.881
864 0.930 o787 a7
NS 0. 0777 0 . ®
. A . 92 ‘n.;'?z o.982 0.987 0.893 0.928 ©.948 2.59;72
.o :?3581 0.943 0.949 i 0.960 o.918 0.973 0.977 .
a . .04

2t PR 5 . 7 6 7 . 8*;’ . 87
- o 943 0.05 0.4954 0.9 8 0.9? 0.¢ 0.936 < 9
14 15 I 17 14 [S I 17

ALTERNATIVE MEASURES OF EFFICIENCY
(Non-Electrical Engineering)

1 ) .
Cotrelations with = Correlations with TTr

29 29 3 36 % > *

Note: N=number of observations.
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(iv) hence where g is calculable I will usually also be cal-

culable and is to be preferred both on theoretical and
empirical grounds;

(v) similarly when v is calculable, providing information
regarding the book value of the capital stock is available,
so too will be the variants of T, Hence the value of v,

in practice, depends very much on its ability relative to
that of IL-11,,

TapLs V1II
RELATIVE PERFORMANCE: EFFICIENCY PROXIES
{y and IT)
Correlations of —OIC—- with q*=o0.15 with
Y 151 II»
A LN e Al N L ohem | an | oM {ohem.
Firms Blect. icals | Firms Blect, icals | Firms Elect, icals
Eng, Fng. ‘ Eng.
958 . . [ ©.B03 | ooz [ 0.930 | 0.9o7 | 0.883 | 0.964 | 0.036 | 0.923 | 0.968
1959 -+ -+ . | 0935 | 0.580 | 0.971 | o.051 | 0.8y [ 0079 | 0.960 | 0,939 | 0981
who . . . | 0826 | 013 | c.g82 | 0.g30 | 0.745 | 0.986 | 0.971 | 0803 | o.0%
et . . . 0.894 | 0.Go8 | 0.087 | 0.861 | 0.861 | 0.088 | 0.900 | o.g00 0.991

We illustrate by comparing .the relative performance of y, Th

and I, These are set out in Table VIII. Two points emerge im-
mediately :

g¥F=0.15 I
e —— - -
1960 1961
1958 1959 1960 1961 1953 1959 9 e
B 488 0.58¢
0.511 0.418 0.637 apo5 | ©.482 0.362 z;io 0_250
0.702 0.58g 0.713 0.608 0,640 .53 " o
o..’;m 0.326 0,227 0.390 0,213 0.258 Z.zoz o
668 0.338 o.615 0.520 0.634 .
0.582 0. .

(2) both T4 and T exhibit a closer relation with —— than g
o
whether the data is that for all firms or either of the industry sub-
groups, while

(b) the correlation cocfficients of I in particular show not

‘, only higher values but considerably greater stability.

- It thus- seems not unreasonable to conclude that none of the
four alternative proxies (v, ¥*, # and &) is comparable in performance
to I, or the various variants of I, as an indicator of efficiency

| . Provided that—- is regarded as an appropriate measure of efficiency.
: &
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9. The Relative Efficiency of U.S. and U.K. Firms

The argument of this paper s far has been directed to establish-

ing that:
(a) the statistic s (5 ﬁ__ggﬁ_#) is a theoretically valid
& wl + q*Kpx
imation to an index of social efficiency, and
¢ measured, the rate of profit
be employed as a

approx
(b) where this statistic cannot b
on capital (appropriately defined) may usefully
proxy.

If we accept these pro
parisons of the relative effic
taken. However, due to the very poor response
to the Southampton Questionnaire the best we

positions it follows that meaningful com-

iency of groups of firms can be under-
rate of UK. firms

have been able to

. I
isons between —
&

his connection two

do with the data available is to make broad compar

for U.S. firms and UK. industry in gcncral. int
exerciscs were attempted,

. I . .
First we compared — for the US. firms in our sample with
o

that of all U.K, manufacturing industry for each year 195861 by
taking as q¥ the average rate of profit (II) actually earned by the
leading U.K. public companies (15}. The results are set out in

Tasle 1X

COMPARATIVE OVERALL PERPORMANCE OF U.5, FIRMS & UK, INDUSTRY 1958-61

1958 | 1959 |1 gbo | 1961 1968-61

u__&._f____._..__,___a__,__.—-‘__r—__*—

1. Average I for all fiems . . . - oo 120 | 150 |50 [150 135

2 i for U.S. firms assuming I in 1 as gq¥ j.20 | 120 | I1.20 1.18 1.19

2, No. of US. firms with~;—c>1 ..« . |50 45 50 3¢ 50

4. No, of U.S. firms with~;—5<r e . |20 25 28 29 27
Source: UK. data: Ministry of Labour - Statisiics on INGOMEs, Prices, Employment

and Production.

1U.5. data - Soushampion Enguiiry.
——
(15) In this instance, gross income ~+ by gross asscts {11, on P 26). See Ministry of

Labour [14].
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Table IX. These tell us inter al: i
nter alia that (i) the average social i
ﬁﬁvlg.i.c eﬁ{fﬁ}lls (;for the period 1958-61 was 209, hig%irbotﬁjn iiﬁf;glllﬁg
pave et da U.S. ﬁl:ms been earning the average rate of profit
K. industry and (ii) that three-quarters of U.S, firms opcliatcd

at a higher level : -
pcriod.g evel of social efficiency than the average during this

*
as q* the average rate of profit (1) carned by UK. public companies

in those industries, In T
. able X
year g6 we present these results for the

) TapLe X
PRODUCTIV i
ITY (Op/wL+g*Ky) OF AMERICAN FIRMS IN UK., INDUSTRY
K, . 1961
Number of U.S,
- _— L N Firms with
Average II % I )
1.5, firms o <
1.00
B >I1.00
Chemicals, ete. 1 ‘
Metal Manufacturing , 1‘3.2 o " :
Non-Electrical Engineering . 13‘ o ;
e - 12.7 1.03 11 12
Electrical Enginecring 12.2 A X :
Metal Goods n.c.s. 1 II o ; :
Textiles and Clothing . 15.2 e . ;
Food, Drink, Tobacco . I;' i " ,
Other Manufacturing 152 o X s
. . 1.0¢ 8
All Mapufacturing 13.8 8 3
. LI
5t 29
Sonirce: UK. data: Mini 3
wid Progaeton. ata: Ministry of Labour - Swtistics on Incomes, Prices, Employment

LS. data - soiﬂhﬂm (g nquiry.,
p

The To . .
data will nog otal Manufacturing line was calculated separately, Hence, the industr
' ) ustry

add or average to it,

A ai . . .

Speciﬁegd]n ‘[Vjcssch in all industries except metal goods [not elsewhere
comparatiye S nrtr;lgs rgcgrdlng a hligher social efficiency, with the
X ¢ being most clearly marked i i
e ‘ . in the chemicals

al manufacturing and food, drink and tobacco industries,
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The remaining comparisofis of inter-firm .cf-ﬁciency in this
section of the paper are based upon evidence that 1T — of one variant
) 1
 —- is an acceptable proxy to —-. It needs, however, to
o

or anothe

be cmphasized that differences in 11 tend to overstate differences in

, 1
efficiency as measured by —-
o

propriate proxy we can proceed
industrial groups and comparin

Using 11 as the ap by classifying
U.S. firms into broad g their aver-
age Il to:
(i) the averag
(i) the average for the

companies.

These comparisons,
XII, use:
(a) Questionnaire responses for U.S. firms;
(b) data from Company Assets and Income for UK. firms.

e for UK. industry as a whole;
“best ” (i.e. most profitable) U.K.

which are summarised in Tables XI and

Tante X1
PROFIT/CAPITAL RATIOS FOR SELECTED U.5. FIRMS
& UK, PUBLIC QUOTED COMPANIES 1958a61

1958 1959 1960 robs Overall

1958-61
Industry - [ P, Nt

UK | US | UK us luk | Us | UK Us | UK | U8
I S e iy g ——
Chemicals .+ . -« 13.7 | 7.1 | 16:5 | 27:2 16.5 | 286 | 137 | 22.5 | 151 2440
172 | 13.2 | 15:5 | 147 | 193

Meta] Engineering 15.1 | 267 | 146 26.2 | 16.0

Non-electrical Engineer-
i 39.6 | 14.8 | 208

20,5 | 147 | 235 | 137

ing « « o« o0 15.9 . 19.5 15.1

Vehicles . 177 | 193 | 19-1 | 24:3 8.6 | 22.3 | 122 | 147 | 167 | 200

Flectrical Engineering 15.7 | 30.9 | 157 } 391 13.6 | 22.4 | 121 | 15:3 4.1 | 268

Metal Goods n.e.s. 18.3 | 23.8 | 186 25.6 | 18.8 | 26.2 | 159 19.8 | 17.8 | 237
a6 32| 461129 6.8

10.5 | 13.2 | 13.7 | 53 13.8
1 16.4 | 25.6 | 16.0 | 228 15.8 | 217 { 13.5 20.6 | 15.9
147 | 144 | 154 | 192 6.0 | 21,0 | 132 | 17T | 1544 8.0

Texitle & Clothing .
Food, Drink & Tobacco
Other Manufacturing .+

FREQUENCY RIBUT MPANIES
QUENH DIST. ION OF U.K. & U.8. CO BY PROFITABILITY 1g38-60 *
58

All Manufacturing 15.0 | 20,4 | 15-7 24.8 | 15.7 | 22.9 13.8 | 17.0 | 15:0 2T1

Nes - Not elsewhere specificd,
Source: U.8. firms - Southampton enquiry.
U.K. firms - Ministry of Labour Statistics on Incomes,

April 1962 and March 1964.

Prices, Employm

eny & Productiot,

Tasrz XII

(% of all Companies in Group)
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" These Tables require no very extensive comment. Essentially
Table XI does no more than confirm the hypothesis from which the
enquiry began, Table XII is, however, rather more interesting and
its findings may be more conveniently examined by reference to
a chart.
Consider Pigure 6 which gives a cumulative distribution of
for all firms. If (returning to our carlier convention that = 0.15)
we take 15%, as the social (gross) opportunity cost of capital then
almost exactly 50% of UK. firms cxceed this figure. By contrast
the figure is exceeded by 76%, of U.S. firms., The same information
is presented in Figure 7 in the form of a frequency polygon. "This
shows that the modal T for UK. firms is 12%,; for US. firms it
is 22/, Charts drawn up for the main industrial sub-groups broadly

confirm this particular picture,

Since the data for UK, Grms is derived from that of the 1912
largest British public companies, it secms likely that it overstates,
rather than understates, the rate of profit of British industry as a

whole. If this is so, and 1T is an acceptable proxy for -, there
o

scems to be good reason for arguing that a prima facie case exists
for the view that, in general, British firms operating in Britain are
less efficient than U.S. firms.

There remains the possibility that the particular years of the
comparison (1958-60) overstate the relative profitability of U.S. firms
and thus their relative efficiency. This can be tested rather crudely
by examining a time series of relative profitability in manufacturing.
The time scries is reproduced in Table XIIL

Fxamination of this series shows that for 1958-60 ¢
profitability index defined as:

1T
U8 % 100
HUJ{-

he relative

81.67 while for the whole period (1950-1964) it averaged

averaged 1
proﬁt—

7. On the other hand this series suggests that the relative
ability index has been declining. It is thus possible, event if some

allowance is made for the apparent tendency of the index to rise
de possible by the

in cyclical upswings, ¢that the comparisons ma
Questionnaire do somewhat overstate the relative proﬁtabﬂuy ad-
vantage of U.S. firms and thus their apparent relative efficiency:

Nevertheless the qualitativc case must remain.

U.8. al i i
nd U.K, Inter-Firm BEificiency Comparisons in Britain
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- Tarcn X1

URN ON CAPITAL OF BRITISH AND AMERICAN FINANCED FIRMS

RATES OF RET
N MANUFACTURING INDUSTRY 1950-64

- SR S
U.K, Public U.5. Capital
Year \ companies in UJEL. Us.[UK. %
e —— —_— e

1950 \. 1I.1 20.3 183

951 . - 10.8 20.5 190

1652 .o 7.0 15.2 192

1983 . oottt 8.1 16.3 201

1954 - oo ot T 9.6 15.1 199
1955 - oottt .8 18.4 188
1956 8.7 13.9 160
1957 &3 4.7 77
158 . - 8.1 16.9 209
e I 9.1 17.0 18y
9o .o oottt 8.9 3.3 [ 145
b7 SR TE 7.5 11.3 ’ 151
T T 6.8 9.4 138
e T 7.4 11.5 155
1964 .o oottt 7.8 125 160
5064 . ottt 8. 15.4 177

Rate of return on capitai is defined as trading pruﬁts~taxationﬂdeprcciation+total
assets — secumulated depreciation — current liabilitics.

Source: UK. data - Ministry of Labour Statistics on Incomes, Prices, Employment
and Production. Tazation data derived from Eeonomic Trends for uomparability with tax

deducted from earnings of 1,8, Cos. in UK.
U.8. data - Survey of Current Business, U.5. Dept. of Commerce,

10. Deficiencies in the Data

It is obvious that the comparisons of paragraph 9 establish 2
prima facie case for arguing that U.S. firms in Britain are, in generas
more efficient than their British counterparts only to the extent that
the data is not biased in the direction of this conclusion. We may

distinguish the following possible sources of bias:

(i) Accounting Conventions:
If accounting conventions differed systcmatically between
the two groups of firms this might have the result of over

stating (or understating) the relative proﬁtability of US:
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firms. Sin, i
braneheo ((;E ;I.Seniéirlr;lss are cssen.nally subsidiaries (in effect
branehes) of pa S. enterpriscs it is possible that U.S.
e s ! Sngi (c]:.r.mt')mage U.S. firms to “shift ” profits to
for rort iaries by charging, for example, low prices

) or services purchased from the U.S, pare
(ii) Concealed Subsidies: o

the%(sierd;irgng for products or services purchased from
the { .0 f 51 wrent pIn'owdes a concealed subsidy, A particular
o of is ;s the access which U.S. subsidiaries have to
the bene -IS > research, .devclopmcnt, design and, in some
case , Inzu (cftmg cxpcnduurcs undertaken by the,US a-
appr.o ri.aio ar as this access is not charged as a cost.aé 516
2ppr Ph' E rate, U.S. subsidiaries operating in the UK. will
e ;;1;] : hx;gy ei‘v iﬁrc;f;t;c tha? tf)ley otherwise would. Ac-cord—
ar to be more effici i
fact are. It is indeed entirel i clene fhan they 13
are. It ; y possible that an “appropriate”
g;t;hitile Sls dllfﬁcult both to define and measure) 2%j?11;§$:1t
o lc‘ecmcnts quld reduce the profitability of US.
s below that of their British counterparts. 4 o

(iify The Industrial Choice:

o t’{lgelacrlaia;tf%r_[_}.ll:l. ﬁrtps used in our comparisons refer
10 e 1 gf L 1‘11‘1.8 public companies, The industrial dis-
tribution of | Seseﬁ is not tht; same as the industrial distribu-
Since this is s it I éiﬁﬁ% “ th?bsiomhampm e
SS1
Egures 1(&1.1 firms) of relativcypfgﬁts fni?lftt lt)}tlzc iifgl%lz‘iﬁ:égs
h{ lzlic :c atlgel.y greater concentration of U.S. firms in the
apil tprth)] t 1ndustr'1es.. This objection does not, of course
bt yr 21 ¢ comparisons for industrial sub-groups Provide(i
product mix for firms in these sub-groups is comparable

and pIOVidCd P[Oﬁlab. i ]

. lllty 18 not corrclated W.1|] 1ati

h . L 1 variation
n the E}IOdllCt mix Wlthll‘] any SUI o ‘ riati S

decounting Conventions
The evi i
dence available from the Southampton enquiry suggests

that US. § i
Prasticer .as 1;ms operatmg- in the U.K. follow British accounting
b cgards such items as depreciati i

P tion, There is thus, on

. this count, i
_ » little reason to suspect overstatement of profits. By the
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same token, sifce Britain is a high tax country, there- is small ad-
vantage in shifting profits to the UK. by undercharging. Finally,
of the purchases made by U.S. firms operating in the U.K. it scems
that only about 5%, comes trom the U.S. and not all of this was
purchased from U.S, parent companies. Hence the scope, as well
a5 the incentive, for profit shifting by gndercharging was, in general,
rather small, There secms, therefore, litile reason to expect the

profit figure to be signiﬁcantly distorted by accounting practices.

The basis of our comparison. is, however, the rate of profit per
gnit of capital measured at book values. Clearly book values may
reflect replacement costs differentially between the two groups. This
possibility cannot be excluded. However, U.S. firms have, in recent
years, cxpanded at 2 pauch faster rate than British indusiry as a
whole. As a consequence, it seems likely that the book values of
their assets correspond more closely to current replacement values
than those of their U.K. counterparts. 1f this is correct, accounting
Jistortions seem likely to decrease cather than increase the apparcnt
relative advantage of U.S. firms so that an appropriate adjustment,
if it could be made, would increase the apparent relatively greater
efficiency of U.S. firms.

Concealed S ubsidies

In this ficld there is certainly a bias in favour of U.S. firms,
particularly those in the pharmaceutical, clectronic and industrial
instrument industies. In the first of these cases the extent of the
bias has been estimated to be very considerable, amounting to about
balf of the recorded rate of profit on capital (16). Unfortunately it
is not possible to give any worthwhile estimate of the extent of the
general bias. It s therefore not possible to adjust the profit figures
for U.S. firms appropriatcly. It is, perhaps, worth recording that,
though U.S. frms certainly enjoy a measure of subsidy from the
research and development cxpenditure of their U.S. parents, their
own rescarch expenditure i the U.K. generally exceeds, as a pPer-
centage of value added, the average of British firms in the same
industry (17). Hence, though the concealed research subsidy ub-
doubtedly tends to raise the apparent profitabilicy (and hence efir

J———

(16) Comamittee of Public Accounts [2].
{r7) Dunning [7]3-
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ciency) of U.S. firms, it g e
firms operating in the U.ICECS not seem to inhibit rescarch by U.S.

Industrial Choice

A test of the influence of the differing industrial distribution of

U.S. and UK, firms on
[ th | H H
o A folloWs(:) ¢ profit comparisons can in principle be

Let:
Iys = recorded rate of profit for U.S. firms
Hyg. = recorded rate of profit for UK. firms
¥, =
v = calculia'ted rate of profit which would have becn
recor ed by U.S. firms if their industrial distribu-
tion of sales had been that of UK. firms
Then: ' . |

11 . =
v.s.— Hyx. = apparent profit advantage
= (Hys.— II*U-S-) + (yg LR

= Distribution Effect + Apparent Efficiency Effect.

Such evidence as we have

' : - have suggests that, for U.S. fi

1In Iglanuéacturmg, the distribution effect W.':ls negative E?Stﬁggaged

,3,54 Wir;t 196;. Hence the measured profit advantage tcnd};catr;

unders gr r;at eIr than overstate the apparent efficiency advantage

ok p.r(.)ﬁt ads. n 1958 this understatement was ver consi-dcrablg !

the profit .“x;?i/tagel 1(1)f I;,ISIS ‘iirms was 1217% while the -distributior;

. - fo- 61, it was small Compared with

;ccl):::tagc of 189, the distribution effect wasg ﬂ§°/ (IT;;)lt Itasgét{;lﬁt

o }\lr:r,sgzzhgg;?gonablc to conclude that for thcé pcri'od covercs(i
n en

by anderetaed, enquiry, the apparent profit advantage is

It appears the
. n that the profi : ,
are likely to involve: profit rate comparisons of scction 9

(ii) overstatement on one count

—_——

(18) Dunning [%].
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Where the balance lies must be a matter of © guesswork 7 or
“judgment ” since nO quantitative calculation is possible. For what

it is worth we believe that the apparcnt profit advantage of US.

firms 18 not overstated — except 10 the pharmaceutical, industry. It

is, indeed, more likely that the reverse is true.

Tazize XIV
!
Value Added
Total Assets

11. Static Efficiency and Managerial Efficiency

Research
|

The index of efliciency employed in this paper is essentially
static. ‘Though, as we know, a dynamic index of cfficiency change
can be derived from it, the data available do not permit us to make
comparisons of the rate of change of efficiency achieved by U.S.
and UK. firms. Indeed, even if the response of British firms to the
Questionnaire had been more acceptable, the time span covered by
the enquiry (1958-1961) would have been rather too short, and prob-
ably too strongly influenced by the cycle, to permit worthwhile
comparisons to be made. However, if the arguments of this paper
are accepted, it scems that US. firms’ static efficiency is greater
than that of UK. firms. This inevitably raises the question as to
how far the (apparent) lesser efficiency of UK. firms is to be ex-
plained by avoidable managerial shortcomings,

Before considering this difficult and controversial issue fet us
make a short digression to explain the approach to the analysis of
differences in efficiency which we had boped to follow at the start
of the Southampton enquiry. In planning our Questionnaire, We
simed to obtain data which would make it possible to compare not

% for US. and UK. firms, but also
ed

|
Value Added
No. of Employees
|

i
o

Cost of Inputs —

Labour Turnover
Lzbour Relations
[
Sales
Liquid Assets

Value Added

Functions
i
]

Labour Cost
!
[
Sales
Fixed
Agsats

Managerial Unility
Efficiency Prozies
|
[

Value Added

|
Sales
Total Assets

CLASSIFICATION OF PERFORMANCE

Basic Efficiency
Index
f
Sales

Curzent
AsTets
|
Sales
Finished
Goods Stocks

only the efficiency index

jary 1atios which, for U.S. and UK. firms

certain secondary and fertt
operating in the same industry over the same period of time, would

have permitted a potentially useful classification of comparative per-
formance, To cxemplify, the aim of the Questionnaire was to obtain
data which would make it possible, for cach firm participating in
the enquiry, to construct the following schematic classification 0
performance.

As it happened, we obtained the necessary data to make such
detailed comparisons from only seventeen “ pairs 7 of U.K. and U.S.
firms — hardly a sufficient pumber on which to make any gene
ralisations about comparative Anglo-American performance. An
analysis of the secondary and tertiary ratios of these groups of firms

[
Admip
Costs
Sales
i
Sales
Work-in-
Progress

o
=

Inveatories
)
|
Sales

Managerial
Traink
!

f
Profits
Total Assets
I
Profits
Sales
|
I
Marketing
& Distrib
Costs
Sales
|
Sales

Raw Material
Stocks

|

Prod. Costs
Sales
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' d elsewhere (19); we will do no more than repeat
iconclusions in this paper.
s@em that the superior profits earned by. American
the U.K. are associated with three main relationships:

/Ii) a higher labour/productivity andjor a more intensive
capital / labour ratio;

(i) a lower administrative cost to sales and/or a more in-
tensive marketing and distribution to other departmental
costs ratio. There is no reason to think that U.S. firms
record a lower manufacturing costs to sales ratio than
U.K, firms;

(iii) a broadly comparable sales/fixed assets ratio but a lower
sales/liquid assets ratio.

FEven these ratios, however — or any others of a similar kind —
do not, and by their pature, cannot tell us why differences in effi-
ciency between firms exist, still less how far such differences reflect
avoidable managerial shortcomings. Their function is simply to
show in a fairly systematic manner in which area of a firm’s ope-
rations its performance differs from that of other firms.

If one tries to trace the reasons for the superior profitability of
US. firms, the most common explanation advanced is that such
firms have access to mote, and sometimes better, research and
managerial and marketing methods than are available to their UK.
competitors. This, so it is argued, gives them an unavoidable ma-
nagetial advantage, or alternatively puts the UK. firms at an un-
avoidable managerial disadvantage. What are the formal implica-
tions of this statement?

Consider the problem of comparing two firms, one U.S. and
one British, where both belong to the same industrial group and

have an identical product mix. Assume that £ of the U.S. firm is
o

higher than that of the UK. firm. The problem is to say how
much of its relative inefficiency is attributable to “ ayoidable ma-
nagerial shortcomings ™. The simplest approach is to argue that the

U.S, firm (that is that the same technical opportunities were opeh

(1g) Dunaing [7].

UK. firm could have made use of the production function. of the

U.S. and U.K. Inter-Firm Efficiency Comparisons in Britain 79

to it} and also could have used the same techniques for mazimisin
the same objective function, On these assumptions the UK ﬁrn%
could have been at the position shown for the U.S. firm. Si.ncc it
was not, this could only have been because of the avoidable ignorance
sloth or perversity of its management. This is substantially the ap:
proach .of elementary economic theory., There is assumed to be a
product.ton function for the industry which defines, for a given range
of relgtlve input prices, “ best practice ¥ technique, This production
function is generally available. Firms that are not on the optimal
profit maximising point (as the hypothetical U.S, firm may be assumed
to be) simply exhibit avoidable technical and allocative inefhiciency.
In the long run they either mend their ways or cease operations.
Ip short a dynamic adjustment process operating through competi-
tion eventually ensures an equilibrium in which all firms arrive at
the U.S. position and all firms earn the normal rate of profit
(= opportunity cost of capital plus the risk premium. attributable
to the industry).

However, the long-run may be very long indeed — certainly
far too long for an analysis of this kind to have any diagnostic value
or policy implications. For in practice the production function of
the U.S. firm may not be generally available cither because:

(i) the technical knowledge it embodies is not generally ac-
cessible, or

(ii) !)ccause the extent to which the UK. firm can reconstruct
its operations is constrained by the period of time allowed
for the reconstruction process itself.

'Th?re is, unfortunately, even if the reconstruction period is
arb1trar{ly defined, no way of giving clear cut meaning to the
alfernatlve positions open to any given management without de-
tailed knowledge of the situation existing in each firm. It is thus
1mposs.1blc to give any precise quantitative assessment of the extent
to which (apparent) differences in efficiency are due to avoidable
managerial shortcomings. On the other hand its is arguable that
the classificatory scheme illustrated in Table XTIV may, on rather
weak assumptions, suggest aras in which avoidable managerial
shor?commgs exist. For example if U.S. firms showed, on average
relatively high sales/inventory ratios it might be argued that, simpl;
bccz}usc of the nature of inventory, adjustment to this ratio (in whole
_or in part) by British competitors could be accomplished fairly
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has been presented clscw}}crc (19); we will do no more than repeat
our very tentative conclusions in this paper. '

It would scem that the superior profits c.arncd by A.mc.rlcan
firms in the UK, are associated with three main relationships:

(i) a higher labour/ productivity and/or a more intensive
capital /labour ratio; .

(i) a lower administrative cost to ‘salcs and/or a more n;i
tensive marketing and distribution to other department
costs ratio. There is no reason (o think that U.S, firms
recotd a lower manufacturing costs to sales ratio than
UK. firms;

(ifi) a broadly comparable' sales/fixed assets ratio but a lower
sales/liquid assets ratio.

Fven these ratios, however — or any others of a similar k'lnd —
do not, and by their nature, cannot tell us why d{lif‘:fércncc.vy megii;
ciency between firms exist, stﬂl'lcss how ffar such. ifferences rl t
avoidable managerial shortcomings. Thel%' funcmonf is ﬁsmngy 0
show in a fairly systematic manger in which area of a firm’s ope-
rations its performance differs from that of other‘ﬁrms. N

If one tries to trace the reasons for the superior prpﬁtab1hty Olfl
U.S. firms, the most common cxplanau‘on advanced is that succ1
Grms have access to more, and sometimes bc?ttcr, resean.:h [;ml.{ ,
managerial and marketing methods tlr'ian are available to .tg.eﬁ K.
competitors. This, so it 18 argged, gives them an ufimvm a c; riﬁ—
nagerial advantage, or alternatively puts the UK. firms ?t.a o
avoidable managerial disadvantage. What are the formal implic
tions of this statement? s

Consider the problem of comparing two .ﬁrms, one U.s. aid
one British, where both belong to the same industrial group a

have an identical product mix. Assume that £ of the U.S. firm 15

[+
i how
hicher than that of the UK. firm. T_hc problemuls to say _
n;gmﬁl‘ of its relative inefficiency is attributable to avoidable ma

i ' is e that the
nagerial shortcomings ”. The simplest approach is to arg 7

UK. firm could have made use of the production ?qnction of ﬂ;:;
U.S. firm (that is that the same technical opportunities Were op

(19) Dunning [#1.
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to it) and also could have used the same techniques for maximising
the same objective function. On these assumptions the UK. firm
could have been at the position shown for the U.S. firm. Since it
was not, this could only have been because of the avoidable ignorance,
sloth or perversity of its management. This is substantially the ap-
proach of elementary economic theory. There is assumed to be a
production function for the industry which defines, for a given range
of relative input prices, “ best practice ” technique. This production
function is generally available, Lirms that are not on the optimal
profit maximising point (as the hypothetical U.S. firm may be assumed
to be) simply exhibit avoidable technical and allocative inefficiency.
In the long run they either mend their ways or cease operations.
In short a dynamic adjustment process operating through competi-
tion eventually ensures an equilibrium in which all firms arrive at
the U.S. position and all firms earn the normal rate of profit
(= opportunity cost of capital plus the risk premium attributable
to the industry).

However, the long-run may be very long indeed — certainly
far too long for an analysis of this kind to have any diagnostic value
or policy implications. For in practice the production function of
the U.S. firm may no# be generally available either because:

(i) the technical knowledge it embodies is not generally ac-
cessible, or

(ii) because the extent to which the UK. firm can reconstruct
its operations is constrained by the period of time allowed
for the reconstruction process itself.

There is, unfortunately, even if the reconstruction period is
arbitrarily defined, no way of giving clear cut meaning to the
alternative positions open to any given management without de-
tailed knowledge of the situation existing in each firm. It is thus
impossible to give any precise quantitative assessment of the extent
to which (apparent) differences in efficiency ate due to avoidable
managerial shortcomings. On the other hand its is arguable that
the classificatory scheme illustrated in Table XIV may, on rather
weak assumptions, suggest areas in which avoidable managerial
shortcomings exist, For example if U.S. firms showed, on average,
relatively high sales/inventory ratios it might be argued that, simply
ccause of the nature of inventory, adjustment to this ratio (in whole
or in part) by British competitors could be accomplished fairly
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quickly. In short, a general tendency_for UT[k{1 _Erms tordre%:ozci
significantly higher inventory/ §ales ratios mlglt he rcgz;n d
qualitative evidence of an “ avgldab?c managerial s ort.c(?ngl gm;na‘
The implication of this discussion is clear.‘ Avfm a et ra-

gerial shortcomings ” caf be defined only .w1th reference fO the
alternative positions open to management, Since the range (z. i o
native positions is a function of the Icngth .of the reco-n.struc; Lothem
adjustment) period, the Problcm of assigning a mcatlitlmg h_oat e
is explicitly dynamic. It.ls‘ thus hardly surprlsn_lguw t <t).1.1z_c;6l  frst
sight possibly disappointing — that t.he. essentially sl_a 15 pgl ch
of the paper can provide only very limited and qualitative sugg
\ —_— |
tmnsSfl%?%i?ﬁ%\;evcr, we had suﬁ:lcicnt.data to pcrl.’mt us to col-
struct, for each firm, an index of dynamic efficiency:

, 1

= ———

e 51143}

— X 100
I

Gaj(t—1)«

This would provide a measure of the rate at which, in any
period, the social efficiency of the firm was changing (20). )

Using « it would be possible to compare the dynamic pes
formance of U.S. and UK. firms. On the not very strong assurr:g;
tion that the significant range of choice confro{ltmlg a man'a;%e;ltr
within any period was the same for other firms in the iamf; i : z%
it would then be possible to comparc the managerial cfhiciency
UK. and U.S. firms at the margin of managerial decision. N

This information would not, of course, enable us to say o;;v
far “ managerial shortcomings” (as revealed by the statmfappr;)segn)
were avoidable: it would, however, enable us to say h.ov.v hag fi;c mf—,
differences in efficiency were being in_crc?ased or -dmrnmsf tis ‘n;g)rma-
nagerial decisions at the margin, This is, of 1ts.elf, fusc uﬁl o
tion since the fact that the gap betwe.en.thc ratio of pro Ut 12 (aﬁd
and U.K. firms has recently been dn[mms}'nng. in the h - ene
indeed, in Australia also) suggests that investigation alonlg E fg: oy
might show that o for UK. firms was greater than tha

firms.

3 i jency is
(20) The idea of & and other measures of changes in productivity and efficiency
worked out more fully in J. H, Dunning and M. Utton [g].
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The dynamic index would permit us to make crude tests of
other hypotheses, For individual industries we might expect the rate
of change of efficiency of U.K. firms to be a function of the gap
between their efficiency and that of U.S. firms in the same industry.
This could fairly readily be noted. We could also test how far the
rate of change in the efficiency in U.K. firms in a particular industry
depends upon the presence of U.S. competitors — an hypothesis of
some interest since it is commonly argued that one result of extensive
U.S. investment in a country is to improve the efficiency of domestic
producers through competition.

At this stage, since data which would enable us to measure «
are not available, it is not worthwhile to elaborate the tests which
could be based upon it. It secems clear, however, that in order to
form any worthwhile judgment upon such matters as:

(a) how far relative managerial shortcomings are being re-
duced (and are thercfore avoidable);

(b) how far U.K. firms exhibit managerial efficiency at the
margin as great or greater than their U.S. competitors, and

(c) how far the presence of U.S. firms in an industry. sti-
mulates technical advance
an index of the form of & is required.

Our suggestion, therefore, is that further research should be
directed towards obtaining data which could be analysed in terms
of the classificatory scheme of Table XIV and the index a'y. The
main contribution of our static approach is probably to show that
the prima facie evidence of differing efficiency is sufficiently strong
to point to the need for such research.

D. C. Rowan and J. H. Dunnine

Southampton and Reading
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