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1. This paper does not attempt t¢ measurs the productivity of universities.l Its
purpose is to clarify comcspis and , above all ; to argue that there is no such
thing as é unique measure of university productivity. Universities serve multiple
objsctiven and their operations can be apasssad , in prinéiple et any rate , in
terms of the effectivensas with which each of the various objectives is achiewesd,
That is , every objective can be appraised by means of cogst-effectiveness analysis,
There is no gusrantee ;, however , that different cosi-effectiveness ratios will all
point in the same direction ; in which came we can get no further unless we can
disgtinguish smong the objectives in order of f—heir importence. Similarly , to measure
the productivity of & umiversity - defined ss & ratio of output {to inpute - we must
somehow evaluate its output , and every <type of valuation implies the exisience

of some objsctive function that universitiss are trying to maximize . Since tﬁero is
certainly more than one cbjective Tunction , we ené: up , again at least in principle,
with various alternative valuations of output , ‘each one of which yields a different

measurs of productivity . We search for ihe prbductivity of universities.

1. For one such attempt , see M. Woodhsll and M. Blaug , 'Productivity trends
in British university education , 1938-82¢ , Kinerva , September 1965, pp.483-98,
and 'Comments® by H.G.Johnson and R,.Stone, followed by ‘A Reply! by M.Woodhall
and M.Blaug , ibid. ; Autumn 196% , pp.95-105; see also C.F.Carter , "Can we get
higher education cheaper??! , Manchester Statiestical Society , December 1965 , pp. -
1-14 (Reading 15 in this volume).



Some Fallacies

2, The discussion of uwniversity productivity is beset by a number of popular
fallacies, The leading fallacy is that confusing total-factor-productivity with |
labour productivity , as exesplified by the widespread temdemcy to use staff-student
ratios as a proxy for the productivity of universities. How itis true that teesching
time is the largest single input into universi:hien s but this is not to say that
student time , the services of buildings snd equipment, fuel for light and heat and
other materials , as well as library and sdministrative staff , count for nothing ;
indeed , taken together , they exceed the input of teaching time , whether measured
as a proportion of total costs per student or as s percemntags of recurrent expenditures
on universities. Secondly , unless we take it for granted that present levels of
research in British universities are just optimal from the point of view of providing
effective teaching , student-siaff ratios may measure the productivity of teaching,

but they certainly do not measure the productivity of university teachers, Kore +to
the point , however, the appeal to studemt staff ratios tacitly assumes the output

of univeraities is simply siudent numbers, This,in turmn , assumes that university
research can only be svaluated in so far as it contributes to better teaching., If,

on the other hand, university teasching serves to ocreate new knowledge as well as

to disseminate existing knowledge, student-siaff ratios leave out of account a
possibly significant portion of the output of universities.

3o Many academics instinctively recoil from the use of student-staff ratios as a
proxy for wniversity productivity on the grounds that what is qhar&cterintically
called "an improvement in staff-stilent ratios™ then implies a decline in
productivity, But this dilemma is created by the belief that "more necessarily
means worge® and that emaller classes alwsys improve the quality of teaching,. |
Unfortunately, this assumes, as in the oase of the comtribution of research to
teaching, that there ie & well-attested body of kmowledge about the virtue of
small-group teaching end about the effectivenese of certain methods of tuching
in different subjects and at varicus levels of difficulity. Im point qf fact,
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there is very little evidemce about teaching and teacher effectiveness in
universities, and whe! evidence there is gives little support to the popular
belief in the value of =maller classes (more on this anon). For all we know,
reductions in student-staf? ratios may lead tc a decline in a meaningfully
defined productivity of labour in universities. Nevertheless, so long as
there are other inputs into universities than teachers; there is no reason +o
be concerned about labour productivity as such. A fall in the productivity of
labour would be nothing to worry about if it were accompanied by a more than
proportionate rise in the productivity of buildings and equipment, and . vice

versa,.

4. Another popular fallacy is that of regarding the total~factor-productivity
of wmiversities as simply the reciprocal of the money costs per studemt. No
one is surprised to hear that the unit costs of universities have risen over
time, either because of the general inflation of 'priceu or because of a
commendable urge to improve the quality of the output as timeg passes, and this
implies that a measurement of the productivity tremnd of wmiversities would
show a.ldowmmrd tendency. However, productivity properly measured is a
relationship' of phyeical inputs to physical output and, hence, is not the
reciprocal of unit costs., The whole point of measuring productivity is that
of removing the influence of prices so as to discover whether inputs are
becoming truly more capasble over time of producing output. It is true that in
combining the various inputs to form a composite wnit for - purposea of
comparison to out put, economisis frequently resmort to money measures suitably
deflated by price indices., The reason for this is simply that there is no
way of adding so many people to. 80 many tons of concrete or to somany pounds
of libra,i-y books unless they are all expressed in terms of a common denominator.
Nevertheless, once we have adjusted the money values of inputs for changes in -
prices, the resulting productivity measure becomes ingensitive to anything
emcgpt changes in real output per unit of real inxmtu. There are many good
reasons for calculating unit costs, but such figures can n'aveg reveal whether
the actix:ity in question is heéomins more or less productive,
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e Perhaps the most fresvently encountered fallacy in this entire field is
that of treating "productivity” as a synonym for "efficiemcy", Efficiency refers
to the optimal combination of inputs to produce 8 given output, that is to say,
producing that output at least cost. The reference to costs shows that
efficiency depends critically on the relative prices of inputs: every change
in relative prices involves a different efficient combination of inputs,
Efficiency can be defined at one point in time, in the context of the existing
level of technicalknowledge, whereas productivity is almost always messured
between two calendar dates., In principle, it is possible to measure absolute
productivity at one point in time, but in practice it is easier and usually
more relevant to measure changes of productivity over a period of time, Now,

it is perfectly conceivable that an activity that is conducted inefficiently at
every point in time nevertheless enjoye productivity improvements as time passes,
Much depends on the technical availability of innovations in that particular
fiel of endeavour, Similerly, an activity may be conducted efficiently at
every point in time and yet reveal no tecknical dynamism in the sense of
dramatic reductions in the inputs required t¢ produce s wnit of output. In
other words, one camnot conclude that the sieel industiry is efficiently organized
simply because total-factory-productivity in the meking of steel rises 2-3 per
cent per annum year in and year out, nor can one demonstrate that the hair-
dressing industry is inefficient simply becsuse the productivity of barbers has
remained virtually stationary for a ceniury or more, What we can gay is that
a decline in productivity im an slmost certain sign of inefficiency, and that
the failure of an industry to im;irova its productivity at a rate comparable +to
the rest of the economy must reesult in a steady upward pressure on its contl.z

2. For a rigorous proof of the last proposition, and its application to the
performing arts, see W, J, Baumol, "Macroeconomics of unbalanced growth®,
American Economic Review, June 1967, pp. 415-26.
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The fact remains, howvever, that efficiency and productivity are distinct
concepte that must be judged by differemnt oriterim. Even if we showed that

the productivity of universities has not increased in the recent past, we

would still be far from the conclusion that they could be more efficiemt.

6. Measurements of productivity are meaningless unless both inputs and
output are measured in terms of constant quali'by. This can be a vexing pro-
blem in measuring the productivity of en indusiry - witness the related
argument that most cost-of-living indices exaggerate the degree of inflation
that has taken place because they ignore improvements in  the quality of
products - but it is a much greater problem in measuring the productivity
of universities, Take, for example, the output of students completing a8
course, a significant aspect of gemeral output of universities. If we are
going to assees secular trends in the productivity of mivérsities, we must
somehow allow for gradual improvements in the quality of students. Most
academics are quite convinced from their own experience that the quality of
university teaching has been rising in the recent past: they might point +to
the fact that their subject is now taught to & standard that would have been
wnimaginable ten years ago, not to mention the fact that the subject itself
is improving all the tigne and that better textbooks are comstantly b'eooming'
available. What this argument neglects, however, is the consideration that
students are both output and input. It is the fallacy of forgetting that
university teaching can only be appraised in terms of "value added"™ to
students between the time 6f entry and ths time of graduation. The impression
that it is becoming easier all the time to carry university students to the
frontiers of & subject may simply refleot the improved quality of  primary
and ‘secondary eduostion, rather then a rise in the "value added" by
universities, Clearly, if we are serious about measuring university productivity,
we must standardize the quality of student time, both as an input and as an
output, for emﬁle by comparing their achievements on a series of attainment
tests given at the time uf entering universities and again at the time - of
graduation. Be that as it may, csumal‘ impression is very likely to .deceive
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use This is true not only of the quality of student inputs but, as the teacher
of today was the student of yesterday, also of the quality of teachers. The
measurement of educstional quality ie, indeed, &t the bottom of zll controversies

over university productivity.

The Evaluation of Output

Ts If the output of universities was sold in the market place, we would
normally evaluate output in terms of money priées, so that a student who
fetched a higher than average starting salary would be treated as more +than
average output. In a sengs, the output of universities is sold in a labour
market, except that the returnms scorue to students rather than touniversities.
However, universities are not conducted for the purpose of maximizing the life
time earnings of its graduates. Their purpose is - and nou the arguments begin
~ to select the most able for leadership in industry and goverunment, %o
cultivate talent for -the saie of pelf-enrichment, to promots scholarship and
scientific research, to préserve and disseminate cultural values, and so on,
and so on. Each of these goals can serve as a standard for prodnotivity
measurement, of cost-effectivensss analysie if you like, provided they can
be expressed in terms of & numerical indsx or scale with which fo evaluate
outpute For example, the vocational objeotives’ of universities may be
approximated by an index of the expected sarnings of different types of
graduates, on the assumption that present earnings differentials byéubjects
willcontinue into the fﬁture; such a weighting will, of course, favour those
reading science and technology. In contrast, the cultural objectives mey
be converted into an index that assigns more weight to arts tha.n' to
sclence graduates.’ Similarly, it has been proposed‘ that "as a first shot,
research output might be measured in terms of mblications".3 4 corresponding

30 S‘tone, 0Dy Citop Pe 990
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index of the amount and fsigquency of publications in different departments
might then be combined with sn index of student output of the departments,
possibly weighted by iks leugth of different courses. Alternatively, if
it were possible to meparate the inputs into teaching and research, msuch
as the proportions of the working time of staff and the use of office and
laboratory space devoted to the two activities, we might consider the
productivity of teaching separately from the productivity of research,

Nothing but lack of ingemuity prevents us from mentioning other objectives
of universities and different ways of measuring these.

8. Every different weighting system for the evaluation of output yieldsa
different measure of productivity. But what of those goals or functions
of universities that cannot be quantified and reduced to a scale ? These,
I would argue, should be ignored for purposes of measuring productivity
and, for t)ut matter, for purposes of assessing efficiency, We measure
university productivity presumably to throw light on the underlying causes
of the trend in university costs sad, perhaps, in order to justify pey
claims. To say that universities perfom all kinds of useful functions
does not help to account for a certain increass in costs over a period of
time ~ did nniversitias; not perform these functions previously? Nor is it
of much assistance in claiming 20 per cent more pay rather than 10  per
cent. To Le sure, such things as the perscnal satisfaction and cultural
awareness of students  is pu't of the output of universities, but this mg
kes no differnece whatsoever to any conclusions about trends in wniversi-
ty productivity unless, of course, these factors are more s'ignitiomt' to-
day then they were in the past. If anyone asserts that they are indeed mo-
Te significant now, they have already implied that they are  messurable
quantities. It is loghoally impossible to argue both that the objectives
of universities are non-quantifiable and that the universites are now
achieving these objectives more successfully. ‘rhi; is not to assert thgt

[
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"what is not measurable iz not significant™, but rather that when decisions
have to be taken in terms of "more of less", resort.to the unspecified social,
ethical and spiritual contributions that universities make to society is

simply designed to take the question out the realm of rational discourse.

9. When the output of universities ha s been evaluated with a variety of
weighting systems and compared to a weighted bundle of inputs, the problem
remains of choosing bétween the resulting productivity measures., Needless to
say; choice between them depends on the relative importance assigned to
different_university objectives, a matter on which there is no consensus even
among university aca&emics. Nevertheless, the effort to measure and the
resulting differences in numbers can clarify the controversy about objectives.
Perhaps the greatest value of productivity studies is precisely to spell out
the implications of different views about the functions of universities. When

a colleague and I attempted a few years ago to measure productivity trends in
British university teaching Between 1938 and 1962, employing three different
weighting systems tc evaluate the out put of studentes completing a course, we
were much surprised to find that all three productivity trends steadily decline
over the period, with the sharpest drop occurring in the last ten years. Wé.
made use of whatever evidence there was to remove ghanges in the qualitj of bhoth
input and output, but we were only too conscious thaénthe evidence was far from
satisfactory. Still, our aim was to demonstrate a method of investigation and to
throw the burden of prcff on thosé wﬁo have claimed that university productivity
obviously increased in the 1940s and 19505.4 If our results can be believed, they
show that widely different concepts of the objectives of universities none the
less may lead to identical conclusions about productigity. This illustrates the
need to quantify objectives: the results are sometimes enexpected, Compari#ons

of productivity between universities or between subjects acrogs al universities,

4. As we said at the time: "We realize that much of the increases in expenditure
on teaching staff and educatlonal euqipment per student over the period in

<
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an idea which awaits futurc research, might reveal that some universitics
accomplish certain objectives more effectively thar obthers, demonstrating
that we already have pa.ticular "cenires of excellence" that we should or

should not encourage.

Sugopestions for Muturce ork

bk W

10, If we want seriously to consider universivy produétiviﬁy - this is
not an editorial we; I spealr as a fellow academic ~ there is much work to
be done. In the past, the fear that such notions as "productiviiy",
"officiency", or anything that smackgd of rationalized management, would
undermine traditional academic values has effectively prevented scientific
evaluation of university activity. As Sir Dric Ashby once said of British
academics:

A1l over % .c country thesc groups of scholars, who would not malie a
decision about the shape of a leaf or the derivation of a word or  the
author of a manuscript -rithout painstakingly assembling the evidence, make
decisions about admissions policy, size of wiversities, staff-student
ratios, content of courses, and similar issucs, based on dublous agsumptions,
gscrappy dato and mere huncl ... although dedicated to the pursuit of
imowledge, they h%vé wtil recently resolutelr declined to pursue Imowledge
about themseclves.,

The Hale Commitic Report on University Teaching Methods shotred that

gome British universities are at long last teginning to teke a critical

quantion was intended to increase the qualit;” of education. But how do we
imow that they did? Our object was to attempt to quantify such changes in

the quality of university cducation and to challenge those who claim that
quality hes, in fact, improved but. that the magnitude of the ot the improvment
cannot posaibly be measured. iMmat we hoped to show was that, in principle,
quality improvments can be measured, but that, in practice, little data have
been furnished to measure it adeguately™. tloodhall and Blaug,op. cite, Minerva,
Auturm, 1965, p. 102.

5. Sir Eric Ashby, nIntroduction: decision-malking int the academic world",
Sociological Studes in British University oducation, Monograph Lo. 74 The
Sociologi~al Review, University of Keele, 1963, P« 6.
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interest in their own efficiency as teaching institutions,6 and a recenf
comprehensive survay>af resesrch on teaching methods in British universities
noted that of the 105 references, only 5 dated from before 1950, 15 were
published between 1950 and 1959, and the remaining 85 all appeared since
1960.7 Nevertheless, We are still a long Way from American efforis in this
field,8 and the suggestion that We should become more productivity-minded
than we have been is still too frequently waived aside With ad hoo arguments9.
6« UsG.Coy Report of the Committe on University Teaching Methods, H.M.5.0.,
1964, pp. 105-12.

T. R.M. Beard, Research Into Teaching Methods in Higher Education, Society

for Research into Higher Rducation. 1967, p. 42.

8+ See, for example, F. E. Rourkc and G. B. Brooks, The Managerial Revolution
in Higher Education, Johns Hopkins, 1966, Which reviews the growth of "programme
budgeting”,"cost-effectiveness analysis", and "institutional research" in
American state colleges and universities.

9+ For example, C.F, Carter has made a number of useful suggestions about the
finance of universities so as to provide automatic incentives to encourage
efficiency, namely, to separate teachiné grants from research grants, and to
give universities power to borrow on capital account While charging inferest

and amortization to current account: (With B. R. Williams) "Proposals for
reform in university finance", The Manchester Scheol, September 1963, pp. 255-61;
The economics of higher education”, ibid, January 1965, pp. 1-16; and Carter,
ope Citey pe 12, But in considering changes in university teaching methods,

he argues: "It is just not itrue ... that "the possibilities of substituting
capital for labour in education or economizing on the time of teachers are
persistently ignored", These matters are being actively pursued in many places:
but one often finds that new techniques, though poseibly improving the quality
or interest of teaching, yield littie or no econony in staff, so that one ends

up by paying a highér price and justifying it by a supposed improvement in
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the final product. Universities are anxious, perhaps on occasion dangerously
anxious, to be "With it" by installing closed circuit televigion, programmed
learning systems and the like. It is desirable that this should be done for
the sake of experiment, but it is a mistake to suppose that the economic
justification for gsuch methods is already knouwn "(ibid, DPP. 7-8 (p.332 in this
volume)). The upshot of this paragraph is %o belittle attempts to explore
teacher-gsaving methods in higher education. By way of contrast, and it is a
contrast, see B.R. Williams, "Capacity and output of mlix}eraities", The Manchester
School, May 19.63., pp. 185-202, Which canvasses the possibilities of raising
miveercréasing the plant load, (2) rearranging the time-table and
inereasing supporting etaff, and (3) lengthening the academic yeare

Productivity and Efficiency of Education.

11. In my opinion, the first item on the agenda of future research should be
student attainment tests given at the time of admission to universities and
repeated at the time of graduation. I do not see how we can begin 1o settle the
question of the changing qua.lify of university education Without them. There
igs no need to jump straightway into nationwide testing. Appx?opriate tests could
be developed and administered at jndividual universities and gradually built

up until they comprise an entire cohort of universit%tively, one might
begin to measure the changing standards of O-level A-level pesses over time,
accompanied by the jntroduction of something 1ike the American Graduate Record
Examination for all students completing a wniversity course. This Would soon
generate virtually the same data as standard tests at 1he points of admission
and of graduation.

12. More studies of teaching methods and teacher effectiveness, particularly
comparisons of the effectiveness of tutorials versus jectures, and small

lecture classes versus large 1ecture classes accompanied Dy geminars, are the next :
iteme on the research agenda. This is the kind of research that must be conducted
by educational psychologists ér at least in consuliation With educational
psychologists, Further, studies of the average and marginal cosis of undergraduate
and postgraduate students in different subjects, on the lines of the L.S.E.
i.nvestigation,lo Will throw up evidence that bears on both "efficiency™ and

nproductivity™. There is grist here for the economists® mille
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13, With reference Lo the vocational objectives of universities, it is high
time that the 1,G.C. reported, not simply the first employment of university
graduates, but alse their gtarting salaries in their first employment. The
gort of study that the P.EePe carried out over ien years ago 1 ghould be
repeated from time to time. It' is all very well for the gwann Committe to
complain of the extent to which universities are consuming their own outputs.
if wec knew more about the employment ?rospects of young graduates and
postgraduates, however, We might see that the root of the trouble is not
their own ignorance sbout the allegedly gplendid opportunities in. private
industry but simply differences in earnings cormected with age and
educational qualifications. Sometimes it is said that the vocational
objetctive of universities rightly understood is to maximize the -

. occupational and industrial mobility of the Jjabour force. This is an
assertion that could be quantified ijf we had data on 1abour mobility
cross-classified by educational qualifications. Perhaps academics " ghould
take a more active role in urging the Ministry of Labour or the Registrar-

Ceneral to collect such evidence.

14. wEqualization of educational opportm'zi‘ties" jg frequently advanced as one
of the objectives of universities. 1 teke this to mean that universities
should encouragse everyone with the required aptitude and ability to take

up univeréity education, regardless of family origins or ‘financial means.

Now this object;lve is largely a sham, jnasmuch as half of all those who

achieve two A-level passes do not gain admission to universities at the

present time. However, if we look at higher education in the Robbins semse

and not merely at aniversities, and keep in mind the British system of

gtudents ' grants, the objective of equalizing educational opportunities

10. He Clemnerster, The Graduate School: A Study of Graduate Work at the
London School of Economics, Oliver and Boyd, 1966.

11. P.E.P., Graduate Bnployment: A Sample Survey, P.E.Pe, 1956; PeE.Pey
Graduates in Industry. The Second Report on the Study of Industry and
the University Graduate,; PeEePey 1957.



might be said to come near to being fulfilled., However, as soon as we remember
the "fall out" between the ages of 15 and 18,when studsnts relyalmost entirely

gritheir own means to tisfy admission requirements into universities, we

begin to doubt whether universities and even all of higher education
succeed in equalizing educational opportunities. What we need to know
here is the income, occupation, and education of the parents of university
students, and = indeed of those students v{ho go elsewhere to the teacher
training émd technical colleges to obtains higher education. This
information is readily available in the United States and Canada but is
ie simply unobtainable at present in Great Brita.:‘m.l2 There has been

much discussion about appropriate levels gf universify fees, about fifth
and sixth form grants, and lcans.to repl%%‘i"?g-r-rﬁ:ants at the university level.
!:11 of the questions require the type of information that we have just
mentioned. We could look at university productivity in terms of  the
objective of equalizing educational opportunities. But we cannot do s0
until we Ymow much more zbout the socio-economic characteristics of students

than we do.

One could go on almost indefinitely in this vein. I shall draw to a close,
however, by returning to the subject of university research. There can be
no doubt that, however difficult it is to evaluate the output of university
teaching, these difficulties are as nothing compared to those of evaluating
the output of research, not to mention the effectivennes of research

in contributing to better teaching. I have new suggestions to mske that

would help to measure research as part of the output of wunivergities. It is

12,

13.

The Robbins survey on the social background of students collected
information only on the education and "social class", crudely defined,

of fathers.

As Carter put it: “There is a justification (of university research)

which apposs-to me to be (unhappily) valid: end that is that the nation
will persistenily undervalue the search for lnowledge, and can only be
persuaded to pay for this contribution to its own state of civilization

by slipping in research as an unnoticed by-product of university teaching",
op. cite, ps 10.
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clear, however, that long before we tackle the output problem, we have
yet to settle the much simpler problem of measuring the inputs into
university research. Such things as laboratory equipment, full-time
research workers, and use of libraries are easy to dgal with. The real
difficulty is the proportion of staff ﬁime devoted to research. In
principle, this is 2 measurable item, but in practice it can be difficult
to devise an adequate scheme for measuring ite The recent U.G.C. effort
in this area wae deservedly attacked by many academics as a meaningless
exercise. This is not to say, however; that we should not do bette:,
unless of course we believe, as we so often do, that it would not be

in our best interest to reveal the quantity and quality of university
reaearch.13 A perfectly practical idea would be to distribute "calendars"
in a random week to a random sample of staff in different institutions,
asking them to note down their principal activity in each hour, distributed
among such categories as (1) "teaching”, (2) "preparation for teaching and
marking of papers", (3) "administration", (4) "general.reading in one's
subject and in related fields", and (5) "personal research, papers, and
projects". One can see cbjections even to this scheme, but something
1ike it must come sooner or later., If we continue to deny that teaching
and resecarch can somehow be distinguished, at least on the side of inpuis
if not on the side of.output, we have no business to pretend that we can

say anything about the productivity and efficiency of universities.



